UNCLASSIFIED 


AD  NUMBER 

AD253212 

NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release^  distribution 
unlimited 


EROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  MAR  1961. 
Other  requests  shall  be  referred  to  Army 
Ballistic  Research  Laboratory^  Aberdeen 
Proving  Ground,  MD . 

AUTHORITY 

USABRL  Itr,  21  Apr  1970 


THIS  PAGE  IS  UNCLASSIEIED 


i^ep^ioduced 

^  ike^ 

■N. 

0  SERVICES  TECHNICAL  INFORMAnON  AGENCY 
ARLINGTON  HALL  STATION 
ARLINGTON  12,  VIRGINIA 


Qilsbis  Copy 


NOTICE:  When  govenment  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related, 
government  procurement  operation,  the  U.  S. 
Govenment  thereby  Incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Ocvem- 
ment  may  have  formulated,  furnished,  or  in  any  vay 
supplied  the  said  drawings,  specifications,  or  other 
data  is  not  to  be  regarded  by  laqpllcatlon  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rlc^ts 
or  pezmlssion  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  in  any  way  be  related 
thereto. 


j  *!  is  IjH 


III  hi!  I 
iiiiii!ii  I 


illili  Hit!  ' .  ilH''’ 


iiiltlMi 

iiii 

llliiSri  ' 


.■  i!  .*!  I 

■Hill  llyi!llfiS8.:il  I!! 


[EPORT  NO.  1115 
/lARCH  1961 


A  THIRD  i^JRVEY  OF  DOMESTIC 
ELECTRONIC  DIGITAL  COMPUTING  SYSTEMS 


Martin  H.  Weik 


This  report  supersedes  3RL  Report  no.  luiu  .  ;  ^  ,,, 


Department  of  the  Army  Project  No.  5B0'^ -06-002 
Ordnance  Management  Structure  Code  No.  5010.11.812 

BALLISTIC  RESEARCH  LABORATORIES 


ABERDEEN  PROVING  GROUND.  MARVLA.ND 


Best  Available  Copy 


Best 

Available 

Copy 


PAGES_ 

ARE 


MISSING 

IN 

ORIGINAL 

DOCUMENT 


BALLISTIC  RESEARCH  LABORATORIES 
REPORT  HO.  lU? 

March  1961 


I 


A  THIRD  SURVEI  OF  DOMESTIC  ELECTROHIC  DIGITAL  COMPUTING  SYSTEMS 
Martin  H.  Welk 


This  report  supersedes  BRL  Report  No.'  1010  (Pu'bllp 
Bulletin  III996R,  U.  S.  Department  of  Commer'ce,  Office  of 
Technical  Services) 


Department  of  the  Army  Project  No.  5B05-06-002 
Ordnance  Management  Structure  Code  Ho.  5010.11.812 

'ABERDEEN  PROVING  GROUND,  MARYLANB 


BALLISIIC  r:j3SBARCH  LABORAIOKIES 
REPORO;  NO.  1115 


MNeik/vjc 

Aberdeen  Proving  Oround,  M. 
March  ,1961 


A  TRIED  SUEVET  OF  DOMESTIC  EmCTROHlC  DIGITAL  COMPOTIHG  SIBTEMS 


Based  on  the  results  of  a-^hlrd  survey,  the  engineering  and  programml ng 
characteristics  of  tvo  hundred  tventy-two  different  electronic  digital  computing 
systems:  are  given.  The  data  are  presented  from  the  point  Of  view  of  applica¬ 
tion,  niimerioal  and  arithmetic  characteristics,  input,  output  and  storage 
systems,  construction  and  checking  features,  power,  space,  weight,  and  site 
preparation  and  personnel  recjulrements,  production  records,  cost  and  rental 
rates,  sale  and  lease  policy,  reliability,  operating  experience,  and  time 
availability,  engineering  modifications  and  Improvements  and  other  related 
topics.  An  analysis  of  the  siirvey  data,  fifteen  coorparativei  tables,  a  dis¬ 
cussion  of  trends,  a  revised  bibliography,  and  a  complete  glossary  of  computer 
engineering  and  programming  terminology  are  included. 

This  report  supersedes  BRL  Report  No.  1010  (Public  Bulletin  111^  x3R,  OTS, 

U.  S.  Department  of  Ccmmerce). 
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PURPOSE  OF  THE  SHRVEf  BEPORT 

Btrore  any  major  decision  can  te  made  regarding  the  acquisition,  installation,  operation.  Improve¬ 
ment  or  retirement  of  'computing  equipment,  first  hand  teehnloal  Infonnatlon  must  he  obtained  concern¬ 
ing  the  characteristics,  availability,  cost,  op)erational  problems,  capability  and  useful  life  of  avail¬ 
able  systems.  Efficient  management  requires  that  the  eatperience  of  others  be  exploited  vherever 
such  exploitation  Is  beneficial.  The  present  trend  In  the  rapidly  changing  oparputlng  and  data  process¬ 
ing  hardware  field  Is  toward  hl^er  operational  speeds.  Increased  memory  capacity  and  reliability,  and 
solid  state  electrical  components.  Including  a  widespread  use  of  semi-conductors  and  the  advent  of  the 
use  of, .thin  magnetic  films  in  standard  commercial  systems.  However,,  only  existing  or  readily  available 
equipment  may  be  utilized  for  the  immediate  solution  of  scientific  and  commercial  data  processing 
problems. 

Many  persons  in  the  computing  and  data  processing  field  continually  seek  answers  to  many  different 
questions  simultaneously.  Some  of  these  questions;  are:  Can  present  methods,  practices  and  procedures 
used  in  a  given  organization  be  accomplished  by  automatic  ccmqiutlng  and  data  processing  equipment? 

Will  investment  in  such  equipment  reduce  costs,  provide  improved  service,  conserve  manpower  or  save 
time?  When  shall  existing  computing  equipment  be  modified,  supplemented  or  replaced?  Of  all  available 
equipment,  what  type  of  system  is  best  suited  for  the  solution  of  a  given  problem  or  a  given  group  of 
problems?  Is  the  maximum  possible  return  being  obtained  from-  a  given  investment  in  computing  equip¬ 
ment?  Does  a  given  problem  require  specially  built  equipment  or  is  a  solution  to  be  found  with  commer¬ 
cially  available  standard  equipment?  Should  computing  equipment  be  rented  or  purchased?  Should  a 
system  be  installed  "on  the  premises"  or  should  conpputer  time  be  purchased  elsewhere?  The  purpose  of 
a  surveillance  and  evaliui,tlon  program  is  to  provide  answers  to  these  and  similar  questions, 

Grovemment  agencies,  particularly  Department  of  Defense  agencies,  and  their  contractors,  require 
the  latest  technical  information  concerning  computing  and  data  processing  equipment  in  order  to  properly 
establish  their  policy  regarding  acquisition,  installation,  operation,  improvement  and  retirement  of 
equipment.  The  purpose,  therefore,  of  this  survey  report  is  to  allow  government  agencies  and  their 
contractors  to  benefit  from  the  res-ults  of  the  computing  system  surveillance  and  evaluation  program 
conducted  by  the  Ballistic  Research  Laboratories. 

Ic  1955,  a  survey  of  electronic  digital  computing  systems  was  conducted  by  the  Ballistic  Research 
Laboratories  in  order  to  provide  technical  data  for  the  evaluation  of  the  then  existing  computing 
machine  complement  of  the  leboratorles.  The  results  of  that  survey  were  made  available  in  BRL  Report 
Number  97I,  M.  Weik  "A  Survey  of  Domestic  Electronic  Digital  Computing  Systems" .  Ihe  report  was  well 
received  by  persons  in  goveinment  and  industry.  The  U.  S.  Department  of  Coamerce  undertook  further 
printing  and  distribution  of  the  report  under  cover  of  Public  Bulletin  moofi,  Office  of  Technical 
Services. 

A  new  survey  of  electronic  digital  computing  systems  was  conducted  during  October,  Noveaiber  and 
December  1956  en^  Jsinuary  195T  by  the  Computing  Laboratory  of  the  Ballistic  Research  laboratories. 

The  new  survey  was  conducted  as  part  of  the  continuous  sirrvelllance  and  evaluation  program  of  the 
Laboratory.  The  results  were  published  as  ,ERL  Report  Number  1010,  June  1957*  This  report  covered’'the 
results  of  the  new  survey  and  superseded  BRL  Report  971*  U,  S.,  Department  of  Commerce  undertook 

further  printing  and  distribution  of  this  report  also,,  under  cover  of  Public  Bulletin  IIJ.996R,  Office 
of  Technical  Services. 

Due  to  the  great  interest  which  has  developed  in  "these  survey  reports,  the  Department  of  Defense  has 
co-ordinated  this  activity  among  the  Armed  Services.  This  report  contains  the  results  of  a  third  siu-vey 
of  domestic  electronic  digital  computing  .systems. 
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SCOEE  OF  THE  SURVEY  REPORT 


Tills  report  is  limited  to  oommerclally  available  and  existing  operationa],  electronic  digital 
computing  and  data  prooessing  systems  manufactured  or  operated  within  the  United  States.  Large,  inter¬ 
mediate  and  small  scale  systems  are  included,  regardless  of  whether  the  determination  of  "scale"  is 
based  on  size,  weight,  cost,  storage  capacity  or  any  reasonable  criterion.  An  attempt  has  been  mad.e 
to  include  both  general  purpose  and  special  purpose  equlpnent.  It  must  be  borne  in  mind  that  there  is 
no  clear-cut  line  of  demarcation  between  systems  designated  as  special' purpose  computing  machines  and 
certain  "on-line"  control  applications,  in  which  a  computer  is  used  to  determine  operational  control- 
commands,  based  upon  data  received  by  the  system  from  instruments  measuring  the  results  of  the  commands. 
These  systems  usually  have  analog  input  and  output  with  internal  digital  computation  and  transformation 
of  information  to  and  from  digital  form. 

Among  the  items  not  covered  by  this  report  are  analog  computing  systems,  foreign  systems  or  separate 
computing  system  components,  such  as  analog-digital  converters,  separate  storage  units,  arithmetic  units, 
input-output  units,  and  data  recording  units,  except  when  thSse  are  associated  with  specific  complete 
systems.  Many  recording  media  converters,  such  as  magnetic  tape-to-card  converters,  eard-to-paper  tape 
converters,  etc.,  are  not  specifically  covered,  except  again  as  they  are  used  with  specific  complete 
systems.  By  a  "complete  system"  is  meant  an  electronic  digital  computing  syst<sm  with  input,  output, 
control,  arithmetic  and/or  logical  and  storage  units. 

HtOCESSIMG  OF  THE  SURVEY  DATA 

A  consolidated  system  description  was  prepared  from  data  made  available  by  the  user  and  the  manu¬ 
facturer.  Information  concerning  each  computing  system  was  divided  into  the  following  sub-headings: 

Applications 

Programming  and  Numerical  System 
Arithmetic  Unit 
'  Storage 

Input 

Output  ' 

Circuit  Elements  of  Entire  System 
Checking  Features 

Power,  Space,  Weight  and  Site  Preparation 
Production  Record 
Cost,  Price  and  Rental  Rates 
Personnel  Requirements 

Reliability,  Operating  Experience  and  Time  Availability  ' 

Additional  Features  and  Remarks 
Future  Plans 

■  '  Installations 

The  large  volume  of  technical  data  processed  for  this  report  will  make  errors  unavoidable,  particu¬ 
larly  In  correlating  and  transcribing  information.  It  will  be  appreciated  If  errors  are  brought  to  the 
attention  of  the  Ballistic  Research  Laboratories.  Statements,  claims  and  criticisms  were  screened  as 
much  as  possible.  Every  endeavor  waS  made  to  insure  that  the  information  Included  In  this  report  is 
factual.  To  a  large  extent  certain  superlative  adjectives  used  in  describing  equlpnent,  were:  deliber¬ 
ately  eliminated  as  a  matter  of  fairness  and  in  order  to  avoid  implication  in  sales  activities. 


INTERPRETATION  OF  gHE  SURVEY  DATA 


The  interpretation  of  the  data  Included  in  this  report  is  perhaps  the  most  difficult  aspect  of 
all,  therefore  much  of  this  activity  is  left  to  the  reader.  In  Chapter  H,  the  data  are  grouped  under 
alphahetically  sequenced  computing  systems  descriptions.  The  charts  and  tables  in  Chapter  III  have 
been  prepared  in. order  to,  show  various  relative  characteristics,  features  and  trends.  A  brief  analysis 
and  interpretation  of  the  -data  accompanies,  these  tables.  It  must  be  emphasized  again  that  data  concern 
ing  computing  systems  taken  out  of  context  or  disassociated  from  other  related  data,  can  be  misleading. 
Because  of  this,  the  information  contained  in  this  report,  particularly  the  tabular  data  of  Chapter  III 
must  be  used  with 'appropriate  caution. 

It  is  recommended  that  the  prepared  tables  in  Chapter  III  be  used  only  as  generalizations  to  show 
trends.  Data  on  specific  systems  should  be  taken  from  the  systems  descriptions  rather  than  from  the 
prepared  tables.  Further  details  must  be  obtained  from  manufactinrers  or  users  directly.  This  report 
does  not  constitute  an  indorsement  of  any  of  the  products  described  within  it. 

USE  OF  THE  SURVEI  REPORT 

As  has  been  previously  stated,  the  computing  field  is  a  dynamic  and  rapidly  changing  one.  From  a 
technological  point  of  view,  some  of  the  information  contained  in  this  report  is  obsolete.  Certain 
computing  systems  majr  be  considered  obsolete  when  they  are  installed.  However,  in  most  cases,  manufact 
urers  are  accepting  orders  and  will  continue  to  produce,  the  systems  described  in  this  report  for  quite 
a  number  of  years.  Chapter  II  contains  engineering  and  programming  descriptions  of  222  different  types 
of  computing  systems.  Persons  who  are  interested  in  the  acquisition  of  systems  will  find  useful  infor¬ 
mation  on  applications,  cost,  personnel  requirements,  and  power  and  space  requirements  for  specific 
systems.  Operators  may  find  useful  suggestions  ‘On  modifications  and  Improvements.  The  question  of 
reliability,  a  particularly  difficult  one  to  resolve,  has  been  answered  to  some  extent  under  the  sub¬ 
heading:  Reliability,  Operating  Experience  and  Time  Availability.  Under  each  sub-heading,  the  source 
of  information  is  given.  When  a  source  is  not  stated,  the  manufacturer  is  the  source  of  data. 

A  List  of  References  and  a  revised  Glossary  are  given  in  Chapters  IV  and  V. 

It  is  hoped  that  enough  general  and  specific  technical  data  have  been  compiled  in  the  following 
four  chapters  to  pemit  anyone  involved  in  the  computing  and  data  processing  field  to  draw  at  least 
some  general  conclusions  and  find  answers  to  the  questions  which  may  be  occupying  his  mind  at  the 
present  time. 


MARTIN  H,  WEIK  JR. 
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AF  CRC 

Air  Force  Cambridge  Eesearch' Center  Magnetic 
Computer  - ' 


MANUFACTURER  ■ 

Remington  Rand  Univac 

Division  of  Sperry  Rand  Corporation 


Photo  by  Air  Force  Cambridge  Research  Center 


APPLICATIONS 

Air  Force  Cambridge  Research  Center 
Located  at  AFCRC^  Hanscom  Field,  Mass.,  the  system 
is  used  for  general  purpose  scientific  computations 
and  as  a  flexible  buffer  for  transfering  data  to 
paper  tape. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digit s/word 
Arithmetic  system 


Binary  coded  decimal 
10  plus  sign 
Fixed  point 


ARITHMETIC  UNIT 

Operation  .  Incl  Stor  Access 

Time  Mlcroseo 

Add  50 

500  to  1,T00 

Arithmetic  mode  Serial  by  dec  dig  within  word 
Parallel  by  bit  within  dec  dig 
Pulse  repltition  rate  66O  kilocycles/ sec 
Timing  Synchronous 

Operation  Sequential 


AF  CRC  14 
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STORAGE 

22,000 -decimal  digits  ^2,000  each  ten  digits 

plus  sign).  Aluminum  drum,  plated  with  nic^l-cg- 
halt  alloy,  spins  at  16,500  rpa.  Average  access 
time  1.8  milliseconds.  Four  hundi’ed  of  the  2,000 
words  are  stored  In  fast-access  bands  with  average 
access  time  of  A50  microseconds.'  Active  drum  sur¬ 
face  Is  5  in-  in  diameter  and  3-  in.  long. 


INPUT 

AFCRC 

Media 

Speed 

laper  Tape 

180  ohar/sec 

Alphanumeric 

Type-writer 

10  char/sec 

Alphanumeric 

Real-time  Input 

8,000  blts/sec 

-- 

OUTPUT 

AFCRC 

Media 

Speed 

Paper  Tape 

180  char/sec 

Alphanumeric 

Typewriter 

10  ohar/sec 

Alphanumeric 

Color  Scop:' 

7,700  polnts/sec 

Can  be  plotted  In  3  colors 
Heal -time  Output  l5h,000  blts/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

six  hundred  miniaturized  clrcnilt  peickages 
Magnetic  core  Ferractors,  developed  by  Speriy-Rand, 
are  used  as  the  basic  logical  control  element  for 
switching  and  awpUfylTig. 

15  Vacuum  tubes  are  used. 

-All  processing  and  control  circuitry  is  mounted  In 
one  cabinet.  Erlmarily  solid  state  design-. 

POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

AFCEC 

Power,  computer  I5  KVA,  3  phase,  208  volt,  60  ops 

Volume,  computer  l40  cu  ft 

Area,  computer  5OO  sq,  ft  " 

Room  size,  computer  20  ft  x  30  ft  x  8  ft 

Weight,  congiuter  l^,000  lbs 

Coiqiuter  unit  Is  6  ft  high,  6  ft  6  in  long  and 
1  ft  6  In  deep.  Console  is  L  ft  6  In  high,  6  ft 
long,  and  3  ft.  deep.  Cooling  Is  by  integral  fan. 


COST,  PRICE  AND  RENTAL  RATES 

AFCEC 

Cost  of  system  Is  $800,000,  including  developnent 
costs.  Develoiment  by  Egmln^on  Rand  Unlvac  was 
sponsored  by  the  Air  Force  Cambridge  Research  Center. 

Malntenanoe/seivloe  contracting  costs  are  $21,000 
per  man  per  year. 


PERSONNEL  REQUIREMENTS 


AFCRC 


Supervisor B 

Analysts 

Erogrammers 

(^rators 

Engineers 

Xecbniclans 


rairee  8-Hour  Shifts 
Used  Reconmended 

1  1 

k 

4  k 

2  3 

1  1 

1  5 


Operation  tends  toward  open  shop. 

Method  of  training  used  is  by  apprenticeship. 


RELIABILITY,  OPERATING  EXPERIENCE, 
And  TIME  AVAILABILITY 

AFCRC 

Average  error-free  running  period  30  Hours 

Good  time  126  Hours/Week  (Average) 

Attempted  to  run  time  140  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.9O 
Above  figures  based  on  period  1  Apr  59  Vo  1  Apr  60 
Passed  Customer  Acceptance  Test  Apr  56 
Time  is  not  a-vailable  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

AFca?c 

Outstanding  feature  is  its  solid  state  magnetic 
circuitry  with  a  unique  sys-bem  of  logic. 

The  color  scope,  the  hlfd^-speed  paper  tape  punch, 
and  the  circuitry  for  alphanumerlcs  were  added  to 
the  counter  by  AFCRC  personnel. 


FUTURE  PLANS 

AFCRC 

The  addition  of  a  core  memory  of  4,096  words  is 
ai-licipated.  It  is  e:^cted  rhat  this  will  speed 
up  average  computing  time  b?’’  a  factor  of  5 
minimum  latency  programming  on  the  drum. 

It  is  planned  to  Improve  the  paper  tape  handling 
capability  of  the  computer  by  installing  newer  paper 
tape  readers  and  punches. 

It  is  planned  to  expand  the  input-output  capability 
by  installing  hlf^i-speed  magnetic  tape  units. 


INSTALLATIONS 

U.  S.  Air  Force 

Cambridge  Research  Center  AREC 
Laurence  G.  Hanscom  Field 
Bedford,  MaBsaohuse-tts 
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AFCEC 


ALWAC  II  MANUFACTURER 

Alwac  (Ajcel-Wenner-Gren)  Computer  'Model  II  Alwac  Computer  Division 

El-Ironics,  Inc. 

-Formerly  Logistics  Research,  Inc. 


Photo  by  U.  S.  Havy  David  Taylor  Model  Basin 

APPLICATIONS  PROGRAMMING  AND  NUMERICAL  SYSTEM 

Located  at  the  Aerodynamics  Laboratory,  Transonic  ,  Internal  number  system  Binary 

Building,  the  system  is  used  for  wind  tunnel  data  Binary  digits/word  32  plus  sign 

reduction  and  computation  and  for  solving  engineer-  Binary  digits/instruotion  16  or  8,  depending  on 

ing  and  scientific  problems.  _  '  instruction 

Instructions  per  word  0,1, 2, 3  or  h,  depending 

on  order  and  address 

'  combination 


ALWAC  II 


l6 


Arithmetic  system  Fixed  point 

Floating  point  can  he  programmed. 

Instruction  type  One  ad(toess 

Some  orders  do  not  require  an  address,  hut  it  is 
hasically  one  address  system.  An  instruction  con¬ 
sists  of  an  order  and  an  address  (16  binary  digits) 
or  an  order  (8  binary  digits).  Since  this  computer- 
follows  orders  from  the  first  s-yllable  (I)-  per  word) 
of  each  of  8  words  before  following  orders  from  the 
second  syllable,  each  word  could  have  A  addresses, 

1  order  and  5  addresses,  2  and  2,  5  £uid  1  or  1|-  orders. 


Number  range 

0  to  +  2^^  -  1 

ARITHMETIC  UNIT 

Exclud  Stor  Access 

Add 

Microsec 

1,000 

Mult 

3a, 000 

Dlv 

32,000 

Construction  (Arithmetic  unit  only) 

Vacuum  tubes 

and  diodes 

Arithmetic  mode 

Serial 

Timing 

Synchronous 

Operation 

Sequential 

Input  device  is  parallel. 

Media 

STORAGE 

No.  of  Ho.  of  Access 

Words  Digits  Microsec 

Magnetic  Drum 

2,048  32  bits  &  sign 

Magnetic  Drum 

64  32  bits  &  sign  8,000 

(Fast  Access) 

Information  must  be  copied  into  fast  access  in 
blocks  of  32  words. 


INPUT 

Media  Speed 

Flexo-writer  Keyboard  10  char/sec  (alpha-numeric) 

Flexowrlter  Paper  Tape  10  char/sec  (alpha-numeric) 

OUTPUT 

Media  Speed 

Plexowrlter  Keyboard  10  -char/ sec  (alpha-numeric) 

Flexowrlter  Punch  10  char/sec  (alpha-numeric) 

Computer  has  programmed  format  controls. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Quantity 

Tubes  250 

Crystal  diodes  3j 500 

Tube  types  5965j  5687,  I2AT7  (excluding  power 

supply) 

There  are  different  types  Of  plug-in  units. 

CHECKING  FEATURES 

Checking  features  Include  memory  verification,  over¬ 
flow,  Impossible  order  code,  and  automatic  sequencing. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  4  Kw 

Power,  air  conditioner  6  Kw 

Volume,  computer  I58  cu  ft  (tncl  console) 

Volume,  air  conditioner  44  cu  ft 

Area,  computer  '  55  sq  ft  (incl  console) 


Area,  air  conditioner  7  sq  ft 

Room  size,  computer  240  sq  ft 

Floor  loading  93  Ibs/sq  ft 

900  lbs  concen  max 

’Capacity,  air  conditioner  3  Tons 

Weight,  computer  2,100  lbs 

Weight,  air  conditioner  1,000  lbs 

Power  is  II5  V,- 60  cycles,  single  phase.  Air  con¬ 
ditioner  depends  on  room  size  and  cooling.  The  5 
Ton  air  conditioner  is  used  for  2  computers  in  one 
room.  Area  and  .volume  figures  include  the  console, 
but  weights  do  not. 

PRODUCTION  RECORD 

Numbei!  produced  to  date  2 

No  longer  in  current  production.  Model  II  has  been 

superseded  by  the  III  E.  (See  AIWAC  III  E). 

COST,  PRICE  AND  RENTAL  RATES 

System  cost  approximately  $50)000.  . 

Maintenance  is  performed  by  our  own  electronic 
engineer. 

PERSONNEL  REQUIREMENTS 

This  is  an  old  computer,  still  operable  with  nominal 
maintenance  required.  It  is  not  used  in  regular 
production,  but  for  miscellaneous  engineering  problems 
where  its  speed  is  relatively  unimportant. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Average  error-free  running  period  43  Hours 

Good  time  3)250  Hours 

Attempted  to  run  time  4,065  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.80 

Above  figures  based  on  period  7  Jun  54  to  16  Oct  56 
Passed  Customer  Acceptance  Test  7  jnn  5^ 

ADDITIONAL  FEATURES  AND  REMARKS 

System  advailtages  are  order  address  is  automatic, 
has  a  decision  register,  low  cost,  and  ease  of 
maintenance.  This  machine  is  no  longer  in  produc¬ 
tion  in  favor  of  an  in^proved  model. 


INSTALLATIONS 

U.  S.  Navy 
Bureau  of  Ships 
David  Taylor  Model  Basin 
Washington  7>  0.  C. 
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AEWAC  n 


ALWAC  nr  E 

Axel  Wetiner  Gren  Automatic  Computer  III  E 


MANUFACTURER 

Alwac  Computer  Division 
EL-Eronios,  Incorporated 


APPLICATIONS 

Manufacturer 

System  is  used  for  computer  simulation,  photogrammetry 
analysis,  on-line  engine  teat  data  acquisition  and 
reduction,  automatic  numerical  machine  tool  control, 
linear  programming  and  general  purpose  computing. 

Ihe  Adjutant  General,  U.S.A. 

System  is  used  for  analytical  statistics  such  as 
correlation  matrices,  matrix  algebra,  test  scoring, 
item  analysis,  test  selection,  and  factor  analysis. 

David  Taylor  Model  Basin 

System  is  used  for  wind  tunnel  data  reduction  and 
computation,  solving  engineering  and- scientific  prob¬ 
lems,  and  for  the  solution  of  general  engineering 
problems. 

Offutt  -AFB,  Nebraska 

System  is  used  for  Geodesy,  i.e.  datum  conversions, 
coordinate  transformations,  range  and  azimuths,  and 
geodetic  position  computations;  for  photogrammetry, 
i.e.  analytical  trianguiatlon,  photo  orientation 
and  rectification;  for  intelligence  reduction;  and 
for  library  retrieval. 

Aeronautical  Structures  Laboratory 
High  temperature,  structural,  fatigue,  and  loads 
research  projects.  Data  reduction  on  check-out,  pre 
limlnary,  and  final  test.  ResxfLts  are  presented  in- 
a  form  to  be  tabiuLated  on  a  402  and  plotted  on  elec- 
tropl'otters.  The  answer  cards  contain  fixed  infor¬ 
mation,  answers  and  series  of  "x"  punches  to  control 
printing  in  any  of  Ik  columns.  Thus,  the  resiats  of 
a  test  are  available  in  tabular  form  suitable  for 
inclusion  in  reports. 

Statistical  data  from  fleet  flight-maneuver  and  air¬ 
craft  landing-loads  programs.  Motion  pictures  are 
made  of  the  airplane  approach  and  landing  aboard  an 
aircraft  carrier.  .After  the  fJ-lm  is  analyzed  and 
transcribed  on  the  film-reading  system  to  IBM  cards, 
a  versatile  computer  program  fits  by  a  least-square- 
cxirve  fitting  method  a  polynomial  spaoe-tlme-curve 
to  the  airplane  motion.  Numerical  differentiation 
of  this  curve  is  used  to  obtain  velocity  and  accelera¬ 
tion  at  different  points  in  the  flight  path.  Alto-  - 


Photo  by  Alwac  Computer  Division  of  El-Tronlcs,  Inc. 

gether  22  landing  parameters  are  obtained  from  each 
landing.  A  further  statistical  analysis  of  the  para¬ 
meters  is  performed  to  determine  probability  curves, 
deviation,  skewness,  variance,  confidence  limits  and 
other  statistical  relationships.  For  the  flight- 
loads  program,  information  coneem3.ng  the  use  of 
naval  airplanes  is  obtained  from  flight  recorders 
which  make  a  permanent  record  of  the  most  Important 
things  that  happen,  structure-wise,  to  the  airplane 
while  it  is  happening.  From  this  data,  aii'speed, 
altitude,  Mach  number,  5  "0"  load  factors  and  5  accel 
erations  are  computed. 

Study  of  structviral  problems  associated  with  space 
vehicles.  Solution  on  the  computer  of  nonlinear 
differential  equation  with  variable  coefficients  by 
numerical  methods  of ■ approximating  the  required  solu¬ 
tion. 

Bulova  Research  &  Development  Laboratories,  Inc. 
System  is  used  for  the  numerical  solution  of  systems 
of  ordinary  differential  equations,  optical  ray  trac¬ 
ing,  parameter  variation  studies,  reduction  of  test 
data,  e.g.  curve  fitting  and  auto  correlation,  spec¬ 
trum  analysis,  and  probability  distribution  analysis. 

Institute  of  Gas  Technology 
System  is  used  for  the  calculation  of  mass  spectro¬ 
meter  data,  gas  distribution  network  analysis,  chemi¬ 
cal  equilibrium  studies, -and  correlation  problems 
involving  gas  send-out  and  weather  data. 

Reliance  Electric  &  Engineering  Company 
System  is  used  for  the  design  of  electric  machinery, 
and  associated  problems. 

Southwestern  Computing  Service,  Inc. 

System  is  used  for  process  equipment  design,  geophys¬ 
ical  data  reduction,  and  miscellaneous  research  prob¬ 
lems  . 


ALWAC  III  E 
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PROGRAMIVIING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits  per  word  52  +  sign 

Binary  digits/instruction  16 
Instructions  per  word  2,  3  or  4 

Instructions  decoded  101  Basic  (Many  are  micro- 

programmable) 

Arithmetic  system  Fixed  point 

Commands  normally  consider  numbers  to  be  integral 
Instruction  type  One  address 

Optimum  sequencing  is  built  in 
Humber  range  64.  bits 

negative  numbers  are  indicated  by  sign 
Decimal  input  and  output  are  built-in  with  a  single 
,  command  capable  of  tafcing  in  up  to  8  digits. 

Several  systems  are  available  both  for  floating 
point  or  fixed  point  operations. 

Heumonlc  interpretive  routines  as  well  as  symbolic 
compilers  are  in  use. 

There  are  four  registers,  viz,  a  main  accumulator 
32  bits  +  sign  +  recoverable  overflow  bit,  a  second¬ 
ary  accumulator  32  bits  +  sign,  an  ain'tiliary  regis¬ 
ter  32  bits  +  sign,  and  a  16  bit  B-Box  Index  register. 

The  first  two  registers  are  combined  for  double 
precluion  operations.  Also,  complete  shiftability 


Photo  by  U.  S.  Army  -  TAGO 

applies  to  main  accumulator  as  well  as  double  length 
accumulator.  Auxiliary  register  is  used  in  multipli¬ 
cation,  division,  for  special  floating  point  assist¬ 
ance  commands  and  masking  operations. 

ARITHMETIC-UNIT 

Ihcl  Stor  Access  Exclud  Stor  Access 


Mlcroaec  JtLcrosec 

Add  1,000  1,000 

IT,  000  17,000 

;  17,000  17,000  • 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes  ■  152 

Diodes  5,000 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Two  commands  at  once  are  picked  off  the  drum  and 
unless  the  first  command  of  the  pair  is  an  executed 
jump  instruction,  a  second  access  to  the  drum  is  not 
required  as  the  next  command  is  held  ready  for  imme¬ 
diate  use  la  a  static  register. 


AIWAC  III  E 


STORAGE 


Manufacturer 


No.  of 
Words 
128 
8,192 
32 


Access 
Micro sec 
to  8,000 
to  16,000 
500 


Media 
Drum 
Drum 
Core 

Magnetic  Tape 

No.  of  units  tliat  can  be  connected 
No.  of  chars/linear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Hiysioal  properties  of  tape 
Width 

Length  of  reel 
Composition 

Each  tape  transport  has  its  own  search  register. 
Once  directed  to  search  for  data,  the  transport  is 
independent  of  the  computer  and  tape  buffer.  The 
tape  buffer  is  a  32-word  core  storage  unit  which 
works  between  the  computer  and  up  to  I6  magnetic 


16  Units 
155  Chars/inch 
7  Tracks/tape 
0.25  Inches 
120  Inches/sec 
20,SOO  Chars/sec 
9  Millisec 
7  Millisec 

60  Seconds 

1/2  Inches 
2,h00  Feet 
Sandwich  Hylar 


Photo  by  U.  S.  Navy  -  Bureau  of  Ships 

tape  handlers.  Individual  words  within  the  core 
buffer  are  addressable  cuid  useable  by  the  computer. 


INPUT 


Manufacturer 

Media 

Paper  Tape  (Flexowrlter) 
Paper  Tape  (High-Speed) 
80-Column  Cards 
Curve  Follower 


Speed 

Maniml  or  10  char/sec 
180  char/sec 
100  cards/mln 
20  points/sec 


Special  tie-ins  have  been  made  to  analog  to  digital 
conversion  equipment.  Speed  of  entry  possible  de¬ 
pends  upon  number  system  and  format  arrangement. 

Aeronautical  Structures  Laboratory 
Data  is  prepared  for  the  computer  off-line  on  the 
following:  Five  oscillogram  reading  systems,  three 
film  reading  systems.  Input  and  output  cards  are 
checked  for  double  punch  and  blank-column  on  an  IBM 
101  statistical  machine. 
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OUTPUT 


Manufacturer 
Paper  Tape  (Flexowriter ) 
Paper  Tape  (High-Speed) 
80-Column  Cards 
Line  Printer 
Magnetic  Tape 
Plotter 


Speed 

10  char/sec 
60  char/sec 
100  cards/min 
150  lines/min 
21,000  char/sec 
20  points/sec 


The  line  printer  used  is  an  IBM  type  407-  It  is 
completely  useable  as  a  standard  off-line  unit  with 
only  a  change  of  plug  board. 

Aeronautical  Structures  Laboratory 
Off-line  the  data  is  tabulated  on  an  IBM  402  alpha¬ 
betical  accounting  machine  (series  50)  or  plotted  on 
the  two  electroplotters  which  operate  at  25  cards/ 
minute . 

Institute  of  Gas  Technology 
A  Western  Electric  paper  tape  punch  at  50  char/sec 
is  connected  to  the  computer  through  a  buffer. 


Photo  by  U,  S.  Air  Force  -  Offutt  APB 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Type  Quantity  Remarks 

Tubes  780  519  basic  system 

Diodes  15,500  5,870  in  basic  system 

7,650  in  additional  equipment 
Transistors  75  66  tape  transport 

9  tape  buffer 

Magnetic  Cores  1,280 

The  basic  system  Includes  the  Power  Supply,  Memory 
Unit,  and  Logic  Unit. 

Additional  Equipment  Includes  the  Standard  Card 
Converter,  Magnetic  Tape  Buffer,  Magnetic  Tape  Trans 
port,  and  the  High  Speed  Paper  Tape  Console. 
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Photo  by  Bulova  Eesearoh  and  Development  Laboratories 


CHECKING  FEATURES 

Manufacturer 

An  arithmetic  operation  overflow  alarm  is  built  on. 

A  switch-controlled  bit  by  bit  comparison  of  all 
data  transferred  between  high-speed  loops  and  main 
memory  can  be  made. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  5  Kw  0.9  -  1.0  pf 

Volume,  computer  l60-cu  ft 

Area,  computer  JO  sol 

Room  size,  computer  16  ft  x  I9  ft  * 

Wei^t,  computer  2,690  lbs 

Above  requirements  are  for  the  basic  system. 

The  ideal  site  requirements  are  cable  troughs,  an  , 
acoustic  celling,  75°P  room  ambient  temperature,  t 
ft.  clearance  around  computer,  a  maintenance  bench 
with  2  electrical  outlets,  and  a  storage  space  for 
spare  parts. 


The  Adjutant  General,  U.S.A. 

Power,  computer  IJ  Kw 

Power,  air  conditioner  100  KVA 

Volume,  computer  277  ft 

Volume,  air  conditioner  50  ou  ft 

Area,  computer  52  sq  ft 

Area,  air  conditioner  8  sq  ft  in  computer  room 

Room  size,  computer  500  sq  ft 

Room  size,  air  conditioner  200  sq  ft 

Floor  loading  9I  Ibs/sq  ft 

l4o  lbs  concen  max 
Capacity,  air  condition  12  I/2  Tons 
Weight,  computer  h,800  lbs 

Site  preparation  included  air  conditioning  and 
power  modifications. 
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Photo  'by  the  Institute  of  Gas  Technology 


David  Taylor  Model  Basin 
Power,  computer  6  Kw  220  V 

Power,  air  conditioner  6  Kw 

Optional,  depends  on  room  size  and  cooling 
Volume,  computer  251  cu  ft 

Volume,  air  conditioner  lA  cu  ft 
Area,  computer  lt-5  sq,  ft 

Area,  air  conditioner  7  sq  ft 

Room  size,  computer  2U0  sq  ft 

Floor  loading  80  Ibs/sq  ft 

'•  ,  900  lbs  concen  max 

Capacity,  air  conditioner  '  5  Tons 
Weight,  computer  2,200  lbs 

Weight,  air  conditioner  1,000  lbs 

/crea  and  volume  include  console  and  hi^  speed 
reader  but  weights  do  not. 

System  uses  220  Volt,  single  phase,  60  cycles,  5 
wire.  Air  conditioner  is  used  for  2  computers  in 
one  room. 

Offutt  AFB,  Nebraska 

Power,  computer  17-5  Kw  0.9  -  1.0  pf 

Volume,  computer  561  cu  ft 

Area,  computer  sq  ft 

Room  size  26  ft  x  26  ft 

676  sq  ft 

Floor  loading  88  Ibs/sq  ft 

140  lbs  concen  max 
Weight,  computer  5,650  lbs 

The  building  is  air  conditioned.  An  AC  voltage 
regulator  and  adequate  power  outlets  are  required. 


Aeronautical  Structures  Laboratory 
Power,  computer  10  Kw  I5  KVA 

Power,  air  conditioner  1^5  Kw 

Volume,  computer,  25^^  cu  ft 

Volume,  air  conditioner  6k  cu  ft 

Area,  computer  l|-7  sq  ft 

Area,  air  conditioner  2k  sq  ft 

Room  size.  Computer  20  ft  x  I6  ft 

Room  size,  air  conditioner  Suspended  from  ceiling 
Floor  loading  100  Ibs/sq  ft 

Capacity,  air  conditioner  55  ^^ons 

Weight,  computer  5>200  lbs 

Air  conditioner  includes  periphereil  equipment  re¬ 
quirements  . 

The  computer  facility  area  80  feet  by  48  feet  is 
partitioned  into  the  following  areas: 

Computer  and  off-line  output  equipment 
Data  reduction  (film) 

Data  reduction  (oscillographs) 

Equipment  repair 
Office  space 

The  following  was  installed:  acoustic  celotex 
celling,  25OV,  lOOA,  5  phase,  outlet  for  computer, 
comp,  air  (90  p.s.i.)  with  valves  and  hoses  in  each 
area,  three  power  distribution  panels  UOV,  lOOA, 

1  phase  with  extensive  outlets  for  the  peripheral 
equipment . 
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Bulova  Eesearch  &  Development  Latoratories,  Inc. 
Power,  computer  J-T  Kw 

Volxme,  computer  185.55  ou  ft 

Area,  computer  38.9  sq.  ft 

Room  size  18  ft  x  I8  ft  x  11  ft 

Weight,  computer  2,864  lbs 

Air  conditioning  is  an  estimated  5  from  central 
air  conditioning  system. 

Site  preparations  included  soundproofed  room, 
additional  air  conditioning  ducts,  and  an  exhaust 
fan  with  hood. 

Institute  of  Gas  Technology 
Power,  computer  7  Kw 

Volume,  computer  248  cu  ft 

Volume,  air  conditioner  37  cu  ft 

Area,  computer  45  sq  ft 

Area,  air  conditioner  5  l/4  sq  ft 
Room  size,  computer  I8  ft  x  24  ft 

Room  size,  air  conditioner  I8  ft  x  24  ft 

Capacity,  air  conditioner  3  Tons 

Weight,  computer  2,'500  lbs 

Site  preparation  included  a  required  220V,  60 
cycle,  single  phase,  power  line. 

Reliance  Electric  &  Engineering  Company 
Power,  oouqiuter  7  Ew  7  KVA  O.97  pf 

Volume,  computer  4,000  ou  ft 

Area,  computer  500  sq  ft 

Room  size,  computer  24  ft  x  24  ft 

Air  conditioner  is  combined  with  other  equlpoent. 
Room  was  designed  for  electronic  tabulating  equip¬ 
ment  . 


Photo  by  Logistics  Eesearch,  Inc. 


PRODUCTION  RECORD 

Manufacturer 

Humber  in  current  production  5 

Time  required  for  delivery  1  Month 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 


Rental/ 


Components  of  Basic  System 

Cost 

Monthly 

Bower  Supply,  Flexowriter,  Mon¬ 
itor  Scope,  Control  Console,  Logic 
and  Control  Unit,  Memory  Unit 

$76,950 

$2,500 

Additional  Equipment 

High  Speed  Perforated  Tape  Con¬ 
sole  (Punch  &  Read) 

10,950  , 

290 

Paper  Tape  Buffer 

26,200 

750 

Card  Converter 

24,750 

660 

Magnetic  Tape  Buffer 

21,000 

580 

Magnetic  Tape  Transport 

23,100 

64o 

Maintenance 

Full-time  resident  engineer  -  $15,000  per  year. 
On-Call  -  $120/Day  plus  travel,  not  to  exceed  5OO 
miles. 

Scheduled  Service  -  lOJ^  of  list  price  of  equipment 
per  year. 
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The  Adjutant  General,  U.S.A. 

Computer  (including  console  and  Flexowrlter),  card 
converter,  and  magnetic  tape  huffer  cost  $105,000. 

Rental  rates • for  additional  equipnent  is  a  card 
reader  and  punch  at  $llfO/iiionth. 

Maintenance,  including  parts  is  $12,000  per  year. 

Bavid  Taylor  Model  Basin 

Cost  is  approximately  $TO,000. 

High  Speed  Paper  Tape  Reader  and  Punch  rents  at 
$260/month. 

Mhlnten^ce  is  done  by  o\ir  own  electronic  engineer. 

Offutt  APB,  Hebraska 

The  computer  control  and  arithmetic  unit  cost 
$69,950,  the  modified  Flexouriters  (2)  cost  $4,950, 
and  the  high  speed  punch  and  tape  cost  $4,950.  The 
card  converter  cost  $22,500,  the  IBM  5l4  reproducing 
punch  cost  $5,700,  the  magnetic  tape  transports  (2) 
cost  $46,000,  and  the  magnetic  tape  buffer  cost 

$18,000. 

Maintenance  cost  $15,000  per  annum. 

Aeronautical  Structures  Laboratory 

Power  supply,  logic,  magnetic  drum,  card  converter 
cost  $85,000. 

Peripheral  equipment  -  five  oscillogram  and  three 
film  reading  systems  and  two  electroplotters  cost 

$169,000. 

The  IBM  514  input-output  to  computer  rents  at 
$1,320  per  year. 

IBM  peripheral  equipment-punches,  verifier,  sorter, 
statistical  machine,  reproducing  punches,  accounting 
machine,  etc.  rent  at  $20,000/year. 

ASL  does  its  own  maintenance  and  servicing. 

Bulova  Research  &  Development  Laboratories,  Inc. 

The  Memory  Cabinet  (8,196  word  drum),  Plexowriter, 
OsclUosoope,  Logic  Cabinet,  Power  Supply  Cabinet, 
Control  Panel,  and  Memory  Display  rents  at  $2,350/ 
month. 

The  High  Speed  Paper  Tape,  Reader,  and  Punch  rents 
at  $260/month. 

Institute  of  Gas  Technology 

The  basic  computer,  Plexowriter  input  ..and  output- 
cost  $50,000.  The  High  Speed  Paper  Tape  Reader  and 
Punch,  with  one  word  buffer  cost  $10,000. 

Reliance  Electric  8e  Engineering  Company 

The  Plexowriter  and  basic  computer,  -with  4,096 
word  drum,  cost  $56,000. 

The  Hlp[h  Speed  Console  cost  $16,000  and  the  8,192 
word  drum  (replacement)  cost  $12,000. 

Maintenance  cost  $600/month. 

Southwestern  Computing  Service,  Inc. 

System  requires  almost  no  maintenance.  We  do  our 
own. 


PERSONNEL  REQUIREMENTS 


Manufacturer 

One  8-Hbur 


Shift 

Supervisors  1 
Coders  .  2 
Operators  1 
Engineers  1 


Two  8-Hour  Three  8-Horur 
Shift  Shift 


2  5 

1  2 


Training  made  available  by  the  manufacturer  to 
users  includes  free  training  in  coding  and  operation 
at  manufacturing  plant.  Training  in  maintenance  is 
by  special  arrangement. 


The  Adjutant  General,  U.S.A. 

Two  8-Hour  Shifts 


Used 

1 

3 

3 


Recommended 

1 

3 

4 

1/2 

1/2 

2 

■  1 


Supervisors 
Analysts 
Pro^ammers 
Clerks 
Librarians 

Operators  2 

Engineers  1 

Specific  to  needs  and  problems  encountered  in  this 
organization  (other  users  may  very  well  require  more 
or  fewer  of  each). 

Operation  tends  toward  closed  shop. 

David  Taylor  Model  Basin 

Two  8-Hour  Shifts 
Used  Recommended 

Supervisors  1  1 

Programmers  2  3 

Operators  3  3 

Engineers  (Malnt. )  1  1 

Operation  tends  -toward  closed  shop. 

Methods  of  training  used  Includes  Informal  instruo- 
.tlon.  Machine  made  available  to  engineers  on  open 
shop  basis  using  Floating  Point  interpretive  routines 
or  compilers. 

Offutt  APB,  Mebraska 

One  8-Hbur  Two  8-Hbur 

Shift  Shifts 

Recommended  Used  Recomm 

Supervisors  2  2 

Programmers  4  4 

Engineers  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  on-the-job  train¬ 
ing. 

Aeronautical  Struc-tures  Laboratory 

.One  8-Hour  Two  8-Bbur 

Shift  Shifts 

Used  Recomm  Used  Recomm 

Supervisors  2  2 

Programmers  2 

Clerks  1 

Operators  11  1 

Engineers  1  2 

Technicians  4  -4  1  1 

Operation  tends  toward  open  shop  fpr  peripheral 
equipment  and  closed  shop  for  computer.  Some  per¬ 
sonnel  have  taken  courses  in  ad-vanced  programming, 
numerical  analysis  and  numerical  solutions  of  diff¬ 
erential  equations,  to-the-job  training  is  used  for 
the  technicians  and  IBM  training  is  used  for  periph¬ 
eral  IBM  equipnent. 

Bulova  Research  &  Development  Laboratories,  Inc. 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts  2  2  - 

Programmers  i  2 

Operators  1 

Ihgineers  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  ladi-yldual  Instru 
tlon  on  the  Job. 

Institute  bf  Gas  Technology 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  1  2 

Clerks  1  1 

Technicians  1  1 

Me-thods  of  training  used  Includes  on-the-job. 
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Eeliance  ELeotric  .&  Engineering  Company 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  l/2 

Programmers  1  2 

Operators  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  is  mostly  on  individual  basis. 
Con^iuter  has  made  a  major  contribution  to  our 
engineering  effort.  Recognition  of  this  fact  la 
company-wide,  and  unchallenged. 

Southwestern  Computing  Service,  Inc. 

One  8-Hbur  Shift 

Programmers  2 

Curators  .  .  1 

Operation  tends  tpwards  closed  shop. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

Average  user  reliability  figures  are  98•*^5^  useful 
computing  time. 

The  Adjutant  General,  U.S.A. 

Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

The  current  model  of  the  ALWAC  III  E  (serial  28)' was 
installed  so  recently  that  adequate  data  are  not  yet 
available. 

Bavld  Taylor  Model  Basin 

Good  time  46  Bburs/Week  (Average) 

Attempted  to  run  time  52  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.884 
Above  figures  based  on  period  1  May  59  to  30  Apr  60  ■ 
Time  is  available  for  rent  to  qualified  outside  or- 
ganizajilons. 

Offutt  AFB,  Hebraska 

Average -error-free  running  period  20  Hours 
Good  time  75  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.94 
Above  figures  based  on  period  Jul  59  'to  May  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Aeronautical  Structures  Laboratory 
Average  error-free  running  period  100  Hours 
Good  time  fZ  Hburs/tfeek  (Average) 

Attempted  to  run  time  80  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.90 
Above  figures  based  on  period  Nov  55  'to  Apr  60 
Passed  Customer  Acceptance  Test  Hqv  55 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

In  May  1957,  after  2,000  hours  of  good  computing 
time,  a  card  converter,  larger  memory  and  new  power 
supply  were  installed.  Since  October  1958  'tbe  com¬ 
puter  has  been  6n  a  two-shift  operation.  A  new  drum 
was  installed  in  October  1959-  As  of  1  May  i960, 
the  computer  has  over  9,000  hours  of  good  computing 
time. 

Bulova  Research  &  Development  Laboratories,  Inc.  . 
Average  error -free  running  period  2  Weeks 

Good  time  25  Hours/Week  (Average) 

Attempted  to  nm  time  27  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0*926 
Above  figures  based  on  period  22  Jan  59  to  16  Jun  60 
Passed -Customer  Acceptance  Test  22  Jan  59 
Time  is  available  for  rent  to  outside  organizations. 

Above  figures  include  scheduled  maintenance.  If 
this  time,  is  omitted,  the  figures  are  good  time  25, 
attempted  to  run  time  25-5,  and  operating  ratio  O.98. 


Institute  of  Gas  Technology 
Average  error-free  running  period  80  brs,  approx. 
Good  time  55  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.875 
Above  figures  based  on  period  from  55  to  Present 
Passed  Customer  Acceptance  Test  1955 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Our  records  are  not.  set  up  to  obtain  the  above 
data  accurately. 

Reliance  Electric  &  Engineering  Company 
Good  time  56  Hours/Week  (Average) 

Atti^ted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratio  (Goad/Attempted  to  run  time)  0.90 
Above  figures  based  on  period  Feb  56  to  Present 
Passed  Customer  Acceptance  Test  Feb  56 
Time  is  available  for  rent  to  qualified  outside 
organizations . 

Southwestern  Computing  Service,  Inc. 

Good  time  40  Hoin-s/Week  (Average) 

Attempted  to  run  time  59  Hours/Week  (Average) 

•Operating  ratio  (Good/.Attempted  to  run  time)  0.975 
Above  figures  based  on  period  from  56  to  Present 
Time  is  available  for  rent  to  outside  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  featiireB  include  a  large  Internal 
memory,  (Over  16,000  program  step  storage),  built- 
in-to  hardware  decimal-binary  conversion,  a  large 
command  structure,  fully  alpha  numeric  notation  and 
an  index  register. 

Unique  system  advantages  include  automatic  decimal - 
binary  conversion  on  cards,  tape  transports  with  in¬ 
dependent  searchabllity,  and  as  many  as  4  commands 
per  word. 

Special  recommended  procedures  for  mametlo  tape 
storing  includes  temperature  at  60  -  85*^  and  humid¬ 
ity  at  405(  to  66^. 

The  Adjutant  General,  U.S.A. 

This  ALWAC  III  Ehas  been  modified  to  read  binary 
which  is  quite  desirable  for -the  work  here.  The 
system,  for  the  cost,  l.s  large,  flexible,  and  highly 
useful.  The  first  AIMAC  at  the  Personnel  Research 
Branch  was  installed  in  June  1958.  Although  it  was 
a  useful  productive  machine,  the  precent  of  up  time 
was  less  than  would  be  desirable.  The  replacement 
computer,  a  larger  and  Improved  model,  has  been  in¬ 
stalled  too  recently  to  evaluate.  Up  time  is  ex¬ 
pected  to  be  well  above  SOjt. 

David  Taylor  Model  Basin 

Large  memory  and  powerful  logic  structure  make  this 
system  powerful  and  easy  to  program.  It  has  an  "E” 
box,  it  can  read  any  6-level  paper  tape,  and  it  has 
complete  program  control  of  input -output  operations 
and  format. 

Offutt  AFB,  Nebraska 

Outstanding  features  include  hexadecimal  numbering 
system.  Tapes  are  stored  in  steel  filing  drawers* 

The  temperature  and  hlmldity  are  controlled  to  pre¬ 
vent  damage  to  the  tapes  while  in  storage. 

Bulova  Research  &  Development  Laboratories,  Inc. 

Outstanding  features  include  a  large  memory,  the 
ability  to  pack  Instinictions  2-4  instructions"  per 
word,  and  built-in  decimal -'binary  conversion. 

Due  to  its  small  amount  of  tubes,  the  AIWAC  III  E 
is  extremely  reliable  and  easy  to  maintain. 

The  AIHAC  III  E  is  a  general  puiqiose  single-address 
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Beri^  binary  computer.  The  computer  has  86  tnstruo- 
tionB  and  one  index  regieter .  Basic  number  sygtem 
for  input-output  is  hexadecimal,  using  the  digits 
a,  b,  c,  d,  e,  f,  for  10,  li,  12,  15,  and  15, 
respectively,  in  addition  to  0,  1,  2,  3j  5>  Oj 
7,  8,  and  9.  Magnetic  tape  and  punched  card  equip¬ 
ment  is  also  available. 

Institute  of  Gas  Technology 
Outstanding  features  include  large  memory,  rapid 
.  input-output,  and  a  large  order  list. 

■  System  advantages  Includes  a  single  address  system 
which  allows  two  program  steps  per  word. 

Keliance  Electric  &  Engineering  Company 
Outstanding  features  include  a  large  memory,  low 
cost,  and  great  flexibility.  The  Flexowrlter  gives 
unlimited  flexibility  in  using  all  kinds  of  easily 
prepared  forms.  The  paper  tape  is  convenient  for 
filing  and  for  transmission  via  Teledata  over  tele¬ 
phone  lines.  It  is  used  this  way.  low  cost  made  it 
possible  for  engineering  to  get  it  for  its  own  use 
without  sharing  time  with  others. 

Southwestern  Computing  Service,  Inc. 

Outstanding  feature  is  reliability. 


FUTURE  PLANS 

Aeronautical  Structures  Laboratory 
To  prevent  interruptions  in  data  processing,  expan¬ 
sion  of  the  facility  is  planned  in  stages.  The  In¬ 
stallation  of  a  new  computer  (with  magnetic  tape 
and  punched  card  capabilities)  is  planned  at  the 
same  time  as  the  installation  of  the  laboratory's 
high-speed  data-gatherlng  equipment.  In  the  second 
stage,  the  existing  ALWAC  III  will  be  modernized  to 
the  equivalent  of  the  ALWAC  III-E  so  that  programs 
and  routines  can  be  Interchanged.  As  a  final  stage, 
magnetic-tape  capabilities  will  be  added  to  the 
modernized  AIWAC  III  for  further  flexibility  of 
operations. 

Southwestern  Computing  Service,  Inc. 

A  faster  input  from  the  paper  tape  reader  will  be 
built. 


INSTALLATIONS 

The  Adjutant  General,  U.S.A. 

2nd  &  T  Streets,  S.  W. 

Washington  25,  D.  C. 

David  Taylor  Model  Basin 
Washington  7j  D.  C. 

544th  Reconniilssance  Technical  Group 
Offutt  Air  Force  Base,  Nebraska 

Aeronautical  Structures  Laboratory 
ifaval  Air  Material  Center 
Ehiladelphia  12,  Pennsylvania 

Bulova  Research  &■  Development  Laboratories,  Inc. 
62  -  10  Woodside  Avenue 
Woodside  77,  New  York 

Institute  of  Gas  Technology 
17  West  34th  Street 
Chicago  l6,  Illinois 

Reliance  Electric  &  Engineering  Company 
24701  Euclid  Avenue 
Cleveland  I7,  Ohio 

Southwestern  Computing  Service,  Inc. 

910  S.  Boston 
Tulsa  19,  Oklahoma 
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AMOS  IV 

AMOS  IV  Computer 


MANUFACTURER 


National  Bureau  of  Standards 


AMOS  IV 

BLOCK  DIAGRAM  WITH  .APPROACH  VISIBILITY  CONFIGURATION 


APPLICATIONS 

The  National  Bureau  of  Standards  In  cooperation 
¥lth  the  U.  S.  Weather  Bureau  has  developed  a  spec¬ 
ialized  digital  computer  for  the  Weather  Bureau  to 
use  as  a  research  tool  In  exploring  the  concept  of 
the  automatic  weather  station.  The  AMOS  IV  Computer 
receives  data  from  weather-sensing  Instruments  and 
processes  these  data  through  such  functions  as  samp¬ 
ling,  comparing,  .selecting  a  maximum,  and  arithmetic 
operations.  The  results  are  transmitted  via  tele¬ 
type  to  a  central  forecasting  station  and  to  other 
airport  weather  stations.  Values  of  two  quantities 
recently  developed  as  aids  to  air  safety  -  runway 
visual  range  and  approach  light  contact  height  - 
are  given  by  the  machine  through  automatic  table 
look-up. 

For  a  number  of  years,  the  Weather  Bureau  has  been 
appraising  the  possibilities  of  an  automatic  weather 
station.  Such  stations  could  be  widely  distributed^, 
and  would  be  especially  useful  in  relatively  inaccess¬ 
ible  locations  that  arei  important  sources  of  early 
data  on  meteorological  activity.  The  various  devel.- 
opmental  prototypes  of  this  concept  have  been  called 


Chart  by  National  Bureau  of  Standards 

(Automatic  Meteorological  Observation  Station);  the 
current  version,  containing  transistorized  packages, 
is  AMOS  IV.  It  is  an  outgrowth  of  previous  work 
done  by  NBS  for  the  Weather  Bureau  that  resulted  in 
a  special  computer  for  processing  cloud-height  sig¬ 
nals  from  a  ceilometer.  The  ceilometer  was  intended 
for  use  with  the  AMOS  III. 

Several  of  the  input  quantities  to  the  AMOS  Comput¬ 
ers,  such  as  cloud  height  and  precipitation,  cannot 
be  satisfactorily  represented  by  instantaneous  values 
but  must  be  time -averaged.  Varying  amounts  of  data 
processing  must  therefore  be  associated  with  the 
different  instruments  measuring  these  quantities. 

In  the  AMOS  III  concept,  several  complex  units  were 
required  for  these  functions.  Although  many  of  the 
functions  were  similar,  the  hardware  was  not  minimized 
because  of  a  diversity  of  design  that  resulted  from 
the  isolated  development  of  the  individual  units. 
Analysis  of  the  overall  system  indicated  that  a  con¬ 
siderable  reduction  could  be^made  in  hardwal-e  and 
therefore  in  maintenance. 

In  AMOS  IV,  the  automatic  weather  station  is  built 
around  a  single  small,  general-purpose  computer  de¬ 
signed  especially -for  this  application.  The  computer 
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receives  data  from  the  Input  Instruments  at  any  de-  comes  primarily  from  physical  Instruments;  three 

sired  Interval.  These  data  are  suitably  processed  digits  and  sign  appear  sufficient,  relying  on  double- 

and  arranged  In  a  specified  order  for  teletype  trans-  precision  methods  for  those  few  cases  where  needed, 
mission  In  a  variety  of  message  formats  and  at  var-  A  comparatively  slow  circuit  speed  Is  acceptable, 

lous  speeds.  The  computer  also  operates  local  and  working  In  conjunction  with  the  magnetic  drum,  which 

remote  displays.  Much  latitude  Is  available  for  re-  rotates  at  a  moderate  speed  for  long  life  and  reduced 

search  Into  the  most  desirable  form  of  data  process-  cost. 

Ing  because  of  the  Inherent  flexibility  of  the  Inter-  ^Phe  machine  needs  only  a  limited  arithmetic  capa- 

nally  programmed  machine.  ’  blllty,  In  view  of  the  extensive  stored  tables;  It 

The  machine  must  accomodate  a  number  of  Input  de-  can  perform  addition  and  subtraction,  with  other 

vices,  all  furnishing  data  continuously.  operations  available  through  programming. 

Extensive  stored  tables  are  needed  for  empirically  The  machine  must  transmit  teletypewriter  messages 

determined  data  which  varies  from  station  to  station.  high  and  low  speeds,  independently  of  each  other 

A  short  word  length  Is  sufficient,  since  the  data  and  of  the  data  processor. 
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pm 
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"A 
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Erovision  must  te  included  for  operating  local  and 
remote  displays. 

The  machine  must  concurrently  process  input  data, 
transmit  teletypewriter  messages,  and  perform  data 
processing. 

PROGRAMMI N6  AND  NUMER I  CAL  SYSTEM 

Internal,  number  system  Blnarj-  coded  decimal 

Decimal  dlgits/word  5  sign  and  parity 

Instruotions/wbrd  0.5  ■ 

Instructions  decoded  21 

Instruction  type  One  address 
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Information  word 
^ih 

I  Pe  le  U  1  2  I  1  1  8  I  1  I  2  1  1  1 8 


Parity _ 2^ _ 10^'  I  10  I  I 

A  "word"  in  AMOS  IV  consists  of  three  decimal  dig¬ 
its  and  a  sign.  Since,  in  binary  notation,  a  deci¬ 
mal  digit  can  occupy  as  many  as  four  bit  positions, 
it  is  necessary  to  assign  four  bit  positions  to  each 
■decimal  digit.  A  data  word  in  AMOS  IV  looks  as  above. 


AMOS  IV 


Inntruetlon  Word 


Word 

1  Operation  I 

a 

1 

_ p  _ 

+ 

- 

Data  word  at 
dress 

even  ad- 

Data  word  at  odd  address 

The  operations  are  coded  in  tvo  decimal  digits. 

The  (ajP)of  the  word  upon  which  the  operation  is  per¬ 
formed  is  placed  in  the  first  two  and  last  two  deci¬ 
mal  positions  of  the  instruction.  The  sign  alt  the 
end  of  the  instruction  has  no  bearing  upon  the  func¬ 
tion;  the  sign  at  the  center  of  the  instruction  affects 
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the  computer's  operation  within  predetermined  modes, 
(in  the  future,  when  the  remainder  of  the  drum  is 
activlted,  the  sign  at  the  end  of  the  word  will  have 
significance. ) 

The  content  of  each  register  is  shown  on  the  indi¬ 
cator  panel. 

IR  -  Instruction  Eeglster.  The  instruction  being 
performed  is  stored  in  this  register. 
lAC  -  Instruction  Address  Coiuiter.  The  address  (a, 
p)  of  the  next  instruction  is  contained  in  this  reg¬ 
ister. 

FLEK  Buffer.  This  is  the  intermediate  stage  for 
flexowrlter  input  and  output.  It  indicates  what  is 
being  written  or  read  by  the  flexowrlter. 
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A  Register.  This  register  is  used  for  storage  in 
various  operations. 

B  Register.  This  register  is  also  used  for  storage 
in  various  operations. 

IR  -  Index  Register.  The  index  register,  two  decimal 
digits  in  size,  is  filled  ty  operation’s  (6o)  trans¬ 
ferring  two  digits  of  the  address  into  it.  In  the 
operation  of  the  machine,  if  an  address  enters  the 
IR  which  is  "impossihle",  such  as  (11x1.1. ),  the  con¬ 
tent  of  the  index  register  replaces  the  a  portion  of 
the  address  in  the  IR. 

ARITHMETIC  UNIT 

In  addition  to  an  address  counter  and  decoding  net¬ 
work  for  obtaining  commutating  pulses,  the  input  cir¬ 
cuit  has  a  one-word  shift  register  which  serves  as  a 
buffer  between  the  instruments  and  the  input  record¬ 
ing  circuit.  Data  words  from  sampled  instruments 
are  inserted  in  the  register  by  means  of  a  parallel 
transfer,  up  to  IJ  bits  at  a  time  (three  decimal  dig¬ 
its  and  sign).  The  number  representation  need  not 
be  binary-coded  decimal,  since  the  computer  can  per¬ 
form  code  conversion,  if  required. 


STORAGE 

Medium  No.  of  Words 

Magnetic  Drum  10, 000 

To  store  data,  the  machine  uses  a  magnetic  drum 
operating  at  1800  rpm  that  carries  100  general  stor¬ 
age  channels  of  100  words  each  and  has  space  for  100 
additional,  channels.  Several  dual -head  channels  are 
available  for  simultaneous  read-ln  and  read-out  of 
incoming  data,  outgoing  messages,  etc.  The  magnetic 
drum  provides  the  extensive  storage  capacity  requir¬ 
ed  for  the  table  look-up  involved  in  the  calculations 
of  runway  visual  range  and  aEProaoh  light  contact 
height.  About  55  tables  are  stored  on  the  drum;  each  . 
table  has  about  90  three-digit  values. 

One  set  of  these  tables  contains  the  data  on  runway- 
visual  range  (RVR),  i.e.,  the  distance  along  the  run¬ 
way  visible  to  a  pilot  from  the  point  of  touchdown  - 
generally  1,000  to  6,500  feet,  depending  upon  runway 
illumination  (natural  and  artificial)  and  atmospheric 
conditions.  The  primary  input  for  the  RVR  determina..;. 
tion  is  a  transmissometer  reading.  The  computer 
continuously  monitors  this  reading  and  "looks  up"  the 
proper  corresponding  value  of  RVR,  which  is  then  dis¬ 
played  locally  and  inserted  into  the  teletype  message. 

The  other  set  of  tables  contains  the  data  on  approach 
light  contact  height  (ALCH),  i.e.,  the  height  from 
which  the  pilot  can  identify  the  approach  lights. 

ALCH  is  affected  by  background  illumination  level, 
atmospheric  conditions,  and  the  intensity  of  the 
approach  lights,  which  are  set  in  accordance  with 
prevailing  conditions.  If  limiting  conditions  are 
indicated  by  either  low  clouds,  as  shown  by  the  oeil- 
ometer,  or  by  fog  or  snow,  as  sensed  by  the  trans¬ 
missometer,  a  value  of  ALCH  based  on  the  interfering 
factor  is  obtained.  If  both  factors  are  present, 
two  calcifLations  are  made;  the  machine  then  deter¬ 
mines  and  displays  the  lower  value.  Since  there  is 
a  statistical  uncertainty  in  this  type  of  informa¬ 
tion,  two  values  of  altitude  are  presented.  The 
hi^er  altitude  is  that  at  which  the  pilot  has  a  20 
perpent  probability  of  seeing  the  approach  lights; 
the  lower  altitude  is  that  at  which  the  probability 
is  90  percent. 

The  drum  operates  at  a  conservative  rate  of  1,800 
rpm;  fion-return-to-zero  recording  is  Used,  with  a 
recording  density  of  120  bits  per  inch,, 


Thus,,  the  machine  opera-tes  at  a  bit  rate  of  50 


INPUT  OUTPUT 

Media 
Eaper  Tape 
Keyboard 

Various  Analog  Data  Channels 
Typewriter 

The  computer  continuously  monitors  new  input  data 
while  simultaneously  processing  data  already  entered 
and  tranmiltting  messages  on  comoand.  Among  the  input 
quantities  which  the  AMOS  IV  Computer  can  handle  are 
temperature,  dew  point,  wind  speed  and  direction, 
atmospheric  pressure,  precipitation,  transmissivity, 
and  cloud  height.  Input  data  can  be  received  directly 
from  the  instruments  in  the  simplest  possible  forin, 
such  as  analog  voltage,  current,  or  resistance;  and 
pulse  rate  or  contact  closure.  Information  may  also 
be  received  in  coded  fonn,  such  as  the  Sreiy  binary 
eode>  frequently  used  with  shaft-position  encoders. 

The  nature  of  the  weather  instruments  and  of  the 
quantities  measured  limits  the  input  data  to  2  or  5 
decimal  digits  for  the  most  part;  word  size  is  there¬ 
fore  5  digits  plus  sign.  Double  precision  methods 
are  available  for  those  few  instances  requiring 
greater  accuracy.  Communication  with  the  machine 
is  via  electric  type-writer  or  punched  tape. 

The  method  of  recei-vlng  input  data  from  the  weather- 
sensing  Instruments  is  a  compromise  between  the  use 
of  separate  pre-processing  devices  and  use  of  the 
central  processor.  In  order  to  avoid  excessive  in¬ 
terruption  of  the  central  processor,  varying  amounts 
of  circuitry  have  been  assembled,  depending  on  the 
form  of  the  input  data,  to  pre -digest  the  instrument 
signals  for  most  efficient  use  of  the  processor. 

Once  the  data  has  been  prepared  in  suitable  form, 
generally  as  contact  closures  or  storage  in  flip-flop 
registers,  it  is  entered  into  the  computer  via  an 
input-data  track  on  the  magnetic  drum.  This  track 
is  equipped  with  two  heads,  one  addressable  by  the 
central 'processor  and  the  other  -wired  to  the  input 
circuitry.  Since  the  track  can  store  ICX)  words, 
there  is  an  input  oapaci-ty  of  100  instrument  read¬ 
ings,  a  quantity  considerably  in  excess  of  present 
requirements^..  The  address  of  each  word  Identifies 
the  reading,  and  the  addresses  therefore,  are  used 
to  call  out  the  appropriate  subroutines  when  new  data 
appears  in  the  various  word  locations.  The  input 
devices  are  sampled  sequentially  by  means  of  commu¬ 
tating  pulses  obtained  from  a  decoding  network  attach¬ 
ed  to  an  address  counter.  It  is  possible  -with  this 
scheme  to  sample  any  Instinmient  within  I/50  second 
of  the  time  that  a  desired 'reading  is  obtained.  If 
readings  -were  obtained  at  the  rate  of  50  per  second, 
however,  the  central  processor  -would  quickly  be  over¬ 
loaded;  actually,  it  is  sufficient  to  sample  most 
instruments  at  intervals  of  once  per  minute  or  long¬ 
er.  The  ceilometer  is  the  most  frequent  -with  readings 
at  6  second  intervals". 

The  teletypewriter  outputs  Involve  the  buffering 
of  data,  -vdilch  ccmes  from  the  drum  at  a  high  rate, 
down  to  the  desired  message  speed.  In  addl'tlon,  data 
words  must  be  reorganized  into  teletypewriter  charac¬ 
ters,  including  the  addition  of  start  and  stop  pul¬ 
ses,  and  the  generation  of  space  and  sign  characters. 
Two  independent  teletypewriter  outputs  are  required, 
with  different  codes  and  message  foimats.  The  low- 
speed  output  is  nominally  100  words  per  minute,  -vrtille 
the  high-speed  output  is  in  the  range  of  75O  to  I5OO 
words  per  minute.  Several  different  message  lengths 
are  required  at  the  higher  speed,  requiring  that  the 
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circuitry  te  capable  of  skipping  unwanted  portions 
of  the  message.  Since  the  messages  are  to  he  oomhi- 
nations  of  data  prepared  hy  the  computer  and  alpha¬ 
numeric  remarks  and  text  Inserted .hy  hand,  several 
tracks  have  heen  allowed  on  the  drum  for  this  infof- 
'mation.  Certain  tracks,  addressahle  hy  the  computer, 
contain  the  numerical  data.  Other  tracks  may  be 
written  into  only  from  the  automatic  typewriter,  and 
are  used  for  the  remarks.  These  are  ell  dual-head 
tracks,  with  one  set  of  heads  being  used  to  insert 
data,  either  frcm  the  processor  or  the  typewriter, 
while  the  other  set  is  used  to  read  out  the  informa¬ 
tion. 

C I RCU  M  ELEMENTS  OF  ENT  I  RE  SYSTEM 

The  tomputer  circuitry  is  based  oh  transistorized 
plug-in  assemblies  designed  at  UBS  for  a  variety  of 
data-prooessing  applications.  These  50-kc  packages 
perform  flip-flop,  analog  switch,  and  gating  circuit¬ 
ry  functions,  as  well  as  others. 

CHECKING  FEATURES 

Parity.  This  pushbutton-light  indicates  when  parity 
has  been  lost  in  the  memory  circuits.  Af«)S  IV  oper¬ 
ates  on  an  even  parity  system.  As  each  word  is 
written  into  the  memory,  the  number  of  binary  "I's" 
is  counted.  If  the  number  of  I's  is  even,  a  "0”  is 
placed  in  the  parity  bit  position.  If  the  number  of 
I's  is  odd,  a  "l"  is  placed  in  the  parity  bit  posi- 
tlonj  thus,  any  word  in  the  memory  plus  its  parity 
bit  contains  an  even  number  of  I's  in  its  binary 
notation. 

Upon  read-out  of  a  word  from  the  memory,  a  check 
is  made  for  this  "even  I's"  characteristic.  If, 
through  an  error  in  the  recording  process,  parity 
does  not  check,  the  parity  light  is  operated  and 
remains  lighted  until  the  parity  control  button  is 
depressed. 

This  light  is  a  warning  light,  indicating  that 
some  malfunction' has  occurred  in  the  read  process. 
Depressing  the  parity  button  resets  the  parity  system. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

The  circuits  are  designed  to  permit  wide  variations 
from  the  nominal  values  of  the  charaoterlstlcs  and 
parameters  of  the  components. 

The  electrical  outputs  from  most  of  the  packages 
can  be  short-circuited  to  ground  or  to  the  negative 
voltage  supply  without  da?)age  to  any  of  the  components. 

Pin-type  connectors  with  high-pressure  contacts 
are  used  rather  than  printed-circuit  edge-type  connec¬ 
tors. 

Signal  swings  are  at  least  6  volts,  with  a  collector 
supply  of  -12  volts. 

All  connectors  have  gold-plated  pins. 

All  back  panel  wiring  is  by  taper  pins  for  ease  and 
convenience  in  making  external  connections.  Taper 
pins  also  eliminate  solder  joints. 

ADDITIONAL  FEATURES  AND  REMARKS 

A  need  for  improved  reporting  of  weather  data  has 
been  brought  about  by  the  reipiirements  of  modern, 
hi^-performance  aircraft,  together  with  the  advent 
of  high-speed  computers  for  use  in  weather  forecast¬ 
ing.  Manual  methods  of  recording  meteorological- 
observations  Introduce  an  undesirable  time  delay, 
Increase  the  chance  of  error,  and  limit  the  frequency 
of  observations.  A  solution  to  this  problem  lies  in 
the  use  of  automatic  data  processing  equipment  for 
the  recording,  pre-processing,  and  transmission  of 
the  information.  Under  the  sponsorship  of  the  U,  S. 
Weather  Bureau,  the  National  Bureau  of  Standards  has 
developed  a  specialized  computer  for  use  as  a  re¬ 
search  tool  in  exploring  this  concept. 


INSTALLATIONS 

National  Bureau  of  Standards 
Washington  25,  D.  C. 
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AN/ASQ  28  (v)EDC 

AN/ASQ  28  (V)  Emergency  Digital  Computer 


MANUFACTURER 

International  BuBinei-is  Machines  Corporation 
Federal  Systems  Division 


APPLICATIONS 

System  is  designed  and  used  as  a  general  purpose 
stored  program  computer  for  manned  aircraft  hombing, 
navigation  and  missile  guidance  subsystem.  It  may 
be  utilized  for  real  time  control  of  processes  of 
small  capacity.  The  central  computer  is  general 
purpose  while  the  input -output s^quipment  is  special 
purposes. 

Designed  and  developed  under_  contract  no's  AF  33 
(600)36599  ^  33(600)41253  as  a  minimal  emergen¬ 

cy  back-up  computer  to  the  main  computer  of  the 
AH/ASQ-28(v)  Bombing,  Navigation  and  Missile  Guidance 
Subsystem  of  the  B-YO  aircraft. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 
Binary  diglts/word  26 

Binary  digits/instruction  26 
Instructions  per  word  1 
Instructions  decoded 
Arithmetic  system 
Instruction  type 


Number  range 


10 

Fixed  point  Sign  and  Magnitude 
One  plus  one 

(Operand  and  next  instruction) 
ELus  and  minus  23  bits  accviracy 


Instruction  word  format 


s 

¥1 

W2 

W3 

T1 

T2 

T3 

T4 

T5 

W1 

W2 

W3 

w4 

W5 

w6 

T1 

T2 

T3 

t4 

T5 

t6 

01 

02 

03 

04 

P 

Operand  Address 

Next  instruction  address 

Operation 

P  =  Parity 
S  =  Switching 

Registers  include  a  Multiplier-Quotient  revolver, 
an  accumulator,  and  an  instruction  revolver. 


ARITHMETIC  UNIT 


Add 

Mult 

Div 


Inol  Stor  Access 
Mlcrosec 
624 
3,7|A 


Construction  (Arithmetic  unit  only) 
Transistors  60  -  5  Types 

Diodes  290  -  6  Types 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


Exolud  Stor  Access 
Micro sec 

156 
3/276 
3,276 


STORAGE 

No.  of  Access 

Medium  No.  of  Words  Dlgits/Word  Mlcrosec 

Drum  Instructions  and  -26  Min  -  I56 

Constants  -  3*)-56  Max  -  5OOO 

Data  -  38**- 

Instructions  can  be  optlmumly  located  to  permit  a 
minimum  memory  access  time.  Fast  intermediate  data 
access  time  provided  by  revolvers  on  the  drum. 


Media 

Decimal  Insert 
Shaft-to-Digital 
Pulse  Trains 
Discrete  Signals 


INPUT 

Speed 

Random 

100  words/sec/device 
Variable 
Variable 


Manual  insert  is  by  7  decimal  digits.  48  instru¬ 
mental  discrete  signals  may  be  inserted. 


Media 

Discrete  Signals 
Decimal  Display 
Digital-to-5haft 
Pulse  Train 


OUTPUT 

Speed 

Variable  32  instrumented 
Variable  7  Decimal  digits 
100  words/sec/device 
Variable 


The  decimal  display  is  seven  digits  long.  32  in¬ 
strumented  discrete  output  signals  are  obtainable. 

A  high  speed  input-output  processor  is  provided 
which  performs  a  number  of  functions  colncidently 
with  the  central  processor.  48  parameters  can  be 
processed  at  a  rate  of  4800  operations  per  second. 

System  characteristics  include  updating  of  digital 
servo  loops,  determination  of  first  order  clamp  for 
digital  servo  loop,  accumulation  and  generation  of 
pulse  train  inputs  and  outputs,  buffering  of  decimal 
display  word,  acceptance  of  manual  insert  register 
word,  and  reading  and  decoding  of  shaft-to-digltal 
encoder  inputs. 
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RELIABILITY,  OPERATING  EXPERIENCE, 

CIRCUIT  elements  OF  ENTIRE  SYSTEM  AND  TIME  AVAILABILITY 


Type  Qjjantlty 

Diodes  4,395 

Transistors  592 

These  figures  include  the  central  computer  and 
input-output  processor.  They  do  not  Include  special 
input-output  equipment  required  for  spticlal  applica¬ 
tions  . 


CHECKING  FEATURES 

Transfer  parity  check  is  hullt  in. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.25  Kw 

Volume,  computer  1.9  cu  ft 

Weight,  computer  8l  Ihs 

These  figures  include  the  central  conqiuter  and 
input-output  processor.  They  do  not  include  special 
input-output  equipment  required  for  special  applica¬ 
tions. 


This  equipment  is  designed  to  meet  stringent  rella- 
hillty  requirements  for  ,a  supersonic  military  air- 
creift  environment.  The  ambient  temperature  range  is 
0°C  to  100°C.  All  circuits  use  .silicon  transistors 
and  diodes  and  are  designed  for  ultrarellahle  opera¬ 
tion  from  0°C  to  lOCPC.  Eellable  drum  readout  sig¬ 
nals  are  provided  hy  air  floated  drum  heads. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  replaceable  (pluggable) 
subassemblies,  nonerasable  drum. tracks  to  prevent 
accidental  destruction  of  the  stored  program,  inter¬ 
communication  provided  with  a  main  digital  coniputer 
through  a  common  drum  track  link,  unique  high  speed 
input-output  processor  with  a  repetition  rate  greater 
than  the  computation  cycle  of  the  basic  compute, 
and  48  programmed  discrete  Inputs  for  program  branch¬ 
ing  and  32  discrete  outputs  for  system  control. 

Unique  system  advantages  Include  rugged  environ¬ 
mental  specifications,  high  reliability,  and  flexi¬ 
bility. 
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AN/ASQ  28  W)MDC 

Alf/ASQ  28  (V)  Main  Digital  Computer 


MANUFACTURER 

International  Business  Machines  Corporation 
Federal  Systems  Division 


APPLICATIONS 

Designed  for  general  purpose  stored  program  computer 
for  manned  aircraft  bombing  navigation  and  missile 
guidance  subsystem.  Applicable  to  real  time  control 
of  processes  (large  capacity) .  The  central  computer 
is  general  purpose  while  the  input -output  equipment 
is  special  purpose. 

System  was  designed  and  developed  under  contract  no's 
AF  35(600)56599  AF  35(600)41253  as  the  central 
computing  element  for  the  AB/ASQ-28(V)  Bombing,  navi¬ 
gation  and  Missile  Guidance  Subsystem  of  the  B-YO 
aircraft . 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/word  22  plus  sign  and  parity 

Binary  digits/instruction  16  including  parity 
Instructions  per  word  1 

Instructions  decoded  l4 

Arithmetic  system  Fixed  point  Sign  and  Magnitude 
Instruction  type  One  address 


Fhoto  by  International  Business  Machines  Corporation 
Subassembly  Drawer,  containing  Printed  Circuit  Boards 


Number  range  Plus  and  minus  22  bit  accuracy 

Instruction  word  format 


M 

S6 

S5 

S2 

S3 

S4 

R1 

E2 

R5 

b4 

01 

02 

05 

04 

P  =  parity 
M  =  modifier 
R1-R4,  S1-S6  =  EiddreBS 
01-04  =  operation 

Registers  Include  multiplier-quotient,  accumulator; 
Chech  register,  and  memory  buffer. 

An  instruction  word  is  read  from  drum  storage  4 
bits  parallel  by  4  bits  serial.  A  constant  word  is 
read  from  drum  storage  6  bits  parallel  by  4  bits 
serial. 


AN/ASQ  28  (V)  MDC 
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Printed  Circuit  Board 


Photo  By  International  Business  Machines  Corporation 


ARITHMETIC  UNIT 


Incl  Stor  Access 

Exclud  Stor  Access 

Media 

Microsec 

Microsec 

Decimal  Insert 

Add 

24 

24 

Shaft-to-Digital 

Mult 

264 

264 

Pulse  Trains 

Div 

288 

288 

Discrete  Signals 

Construction  (Arithmetic  unit  only) 

Transistors  -  5  Types 

Diodes  2,726  -  6  T^es 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Concurrent 

The  featiu'e  of  instruction  overlap  is  Incorporated 
which  permits  the  reading  of  instructions  and  per¬ 
forming  arithmetic  operations  simultaneously. 


STORAGE 

No.  of  No.  of  Access 

Media  Words  Digits/Word  Mlcrosec 

Cores  1,024  24  24 

Drum  26,624  Instructions  I6 

6,656  Constants  24  5>000  avg. 

Minimum  drum  access  time  is  24  microseconds. 


Seven  decimal  digits  are  inserted, 
discrete  signals  may  he  entered. 


INPUT 

Speed 

Random  (Manual)  7  decimal  digits 

100  words/seo/devlce 

Varlahle 

Variahle  96  instrumented 

96  Instrumented 


Media 

Discrete  Signals 
Two  Decimal  Displays 
Decimal  Printer 
Digital-to -Shaft 
Pulse  Trains 


OUTPUT 

Speed 
Variahle 
Variahle 
Variahle 

100  words/sec/device 
Variahle 

Eighty  Instrumented  discrete  signal  outputs  are 
available.  The  displays  and  printer  utilize  7  deci¬ 
mal  digits.  A  high  speed  input-output  processor  is 
provided  which  performs  a  number  of  functions  coin- 
cidently  with  the  central  processor.  52  parameters 
can  he  processed  at  a  rate  of  5j200  operations  per 
second.  The  following  characteristics  are  Involved: 

Updating  of  digltea  servo  loops. 

Determination  of  first  order  clamp  for  digital 
servo  loop. 
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Acouniulation  and  generation  of  pulse  train  Inputs 
and  outputs. 

Buffering  of  decimal  printer  word. 

Buffering  of  decimal  display  word.. 

Acceptance  of  manual  insert  register  word. 

Reading  and  decoding  shaft-to-digital  encoded 
Inputs. 


C I RCU  U  ELEMENTS  OF  ENTI  RE  SYSTEM 

Types  Quantity 

Diodes  15,076 

Transistors  1,697 

These  figures  Include  the  central  computer  and 
the  input-output  processor.  They  do  not  include 
special  input-output  equipment  required  for  special 
applications . 


CHECKING  FEATURES 

Checking  features  Include  a  random  error  coTinter, 
parity  and  timing  check  circuitry,  and  Test  Point 
coK^jare.  The  random  error  counter  minimizes  the 
effects  of  random  and  intermittent  errors  on  system 
performance.  Built  in  test  equipment  enables  rapid 
fault  location. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,,  computer  0.8  Kw 

Volume,  computer  7.I1.  cu  ft 

Weight,  computer  Approx  260  Ihs 

These  figures  Include  the  central  computer  and 
input-output  processor.  They  do  not  include  special 
input-output  equlpnent  required  for  special  applica¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  replaceahle  (pluggahle) 
subassemblies,  nonerasable  drum  tracks  to  prevent 
accidental  destruction  of  the  stored  program,  inter¬ 
communication  provided  with  an'  emergency  digital 
computer  throu^  a  common  drum  track  link,  built-in 
checking  circuitry  minliiilzes  effects  of  random  and 
intermittent  errors  on  system  performance,  a  new 
hardware  approach  to  fault  isolation,  supplemented 
by  simplified  diagnostic  programs,  which  permits 
rapid  location  of  computer  failure,  a  unique  high 
speed  input-output  processor  'with  a  repetition  rate 
greater  than  the  computation  cycle  of  the  basic  com¬ 
puter,  and  96  programmed  discrete  inputs  for  program 
branching  and  8b  programmed  discrete  outputs  for 
system  control . 

Unique  system  advantages  include  rugged  environ¬ 
mental  specifications,  high  reliability,  flexlbilitj 
and  ease  of  maintenance . 

During  normal  operation  of  the  bombing,  navigation 
and  missile  guidance  subsystem,  a  high-speed,  paral¬ 
lel  computer  with  both  a  random  access  memory  and  a 
magnetic  drum  memory  performs  all  calculations  re¬ 
quired  by  the  subsystem.  If  the.  main  computer  mal¬ 
functions,  a  moderate  speed,  serial,  all-drum  computer 
automatically  assumes  control  and  generates  solutions 
to  a  simplified  problem.  Repair  of  the  main  computer 
is  then  possible  without  disturbing  the  remainder  of 
the  subsystem. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

This  equipment  is  designed  to  meet  stringent  relia¬ 
bility  requirements  for  a  supersonic  military  air¬ 
craft  environment.  Ambient  temperature  range  is 
from  0^0  to  lOO^C.  All  circuits  use  silicon  transis¬ 
tors  and  diodes  and  are  designed  for  ultra-reliable 
operation  from  0°C  to  100°C.  Reliable  drum  readout 
signals  are  provided  by  air  floated  drum  heads. 


32  INSTRUCTION  BANDS  3 1-O  FROCESSOR 


Main  Computer  Drum  Organization 


Diagram  by  IBM 


AH/ASQ  28  (V)  MDC 
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AN/FSQ  7 

IBM  AH/FSQ  7  and  8  (Semi  Automatic 


AN/FSQ  8  (SAGE) 

MANUFACTURER 

Ground  Environment)  International  Business  Machines  Corporation 


Photo  hy  Systems  Development  Corporation 


APPLICATIONS 

Manufacturer 

Real  time  for  Air  Defense'  (SAGE)  -  Semi  Automatic 
Ground  Environment. 

The  AN/FSQ-7  is  a  Real  Time  Digital  Computer  at  the 
heart  of  each  SAGE  Air  Defense  installation.  At 
electronic  speed  the  computer  processes  radar  data, 
performs  complex  computations  and  displays  visually 
the  current  air  defense  situation  to  Air  Force  per¬ 
sonnel  for  assigning  the  appropriate  weapons  for  in¬ 
terception. 

System  Development  Corporation 
Located  at  2500  Colorado  Avenue,  Santa  Monica,  Cali¬ 
fornia,  system  is  presently  Being  used  for  design 
analysis  and  development  checkout  of  SAGE  computer 
programs . 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

(sage  is  a  duplexed  computer  system.  Information 
quoted  is  for  one  simplex  computer. ) 

Internal  number  system  Binary 

Binary  digits/word  52+1  parity 

Binary  digits/instruction  52+1  parity 
Instructions  per  word  1 

Instructions  decoded  6l 

Arithmetic  system  Fixed  point 

Dual  arithmetic  unit  with  left  and  right  half 
The  instruction,  set  through  programming  methods 
permits  Binary  coded  decimal  and  floating  point  to 
Be  simulated. 

Instruction  type  .  One  address 

Single  address  with  indexing, capaBility 

HumBer  range  2^^  in  each  half  word 


AN/FSQ. 7  AN/FSQ  8  (SAGE) 
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Instruction  vord  format 


Left  Hand  Word 


p 

L 

S 

L 

1 

L 

2 

L 

3 

L 

4 

L, 

5 

L- 

6 

L 

7 

CO 

L 

9 

L 

10 

L 

11 

L 

12 

L 

13 

L 

14 

L 

15 

Rl^t  Hand  Word 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

E 

R 

R 

R 

R 

E 

s 

1 

2 

3 

4 

_£j 

6 

■  — 1 

7 

8 

10 

11 

12 

13 

14 

15 

LI,  1&,  Lj: 
l4,  L5,  L6,  L7,  18, 
L9,  LlO: 

lao,  m,  -laa,  uj, 
Ll4,  10.5: 

RS  through  KL5! 

P  = 

S 


Index  Register  Selection  Bits 

Instruction  Code  Bits 

Index  Interval  Bits 
Lata  Address 
Parity  Bit 
Sign  Bit 


ARITHMETIC  UNIT 

Manufacturer 

(simplex  Incl  Stor  Access  Exclud  Stor  Access 

Computer)  Mlcrosec  Mlcrosec 

Add  12  6.0 

Mult  16.5  10.5 

Dlv  51.0  lf5.0 

Arithmetic  mode  Parallel 
Timing  Synchronous 

Internal  computer  operations  are  synchronous.  Hov- 
ever,  input  data  can  he  handled  at  a  random  rate. 
Operation  Sequential  and  concurrent  . 

The  Stored  Program  computer  with  sequential  execu¬ 
tion  of  programmed  instructions.  Through  the  use  of 
buffer  storage  devices  (drums)  input,  output,  arith¬ 
metic  operations  can  he  accomplished  concurrently. 


Automatic  hullt-ln  subroutines  Include  Start  from 
Test  Memory,  Load  from  Card  Reader,  Load  from  AM 
Drums,  Clear  Memory,  and  Master  Reset. 

Automatic  coding  includes  Compass,  Lincoln  Utility, 
and  Jovial. 

Registers 
4  Index  Registers 
1  Memory  Buffer  Register 
1  "A"  Register 
1  Accimiulator 
1  B  Register 
1  I/O  Register 
1  Drum  Control  Register 
1  l/O  Word  Counter  Register 
1  Program  Counter  Register 
1  Address  Register 
1  l/O  Address  Register 
3  Memory  Address  Registers 
1  Test  Register 
1  MI  Register 


STORAGE 


Manufacturer 
(simplex  Computer) 


Media 

Ho.  of 
Words 

Ho.  of  Binary 
Digits/Word 

Access 

Mlcrosec 

Ferrite  Memory 
(Core) 

Magnetic  Drums 

69,632 

33 

6 

135,168 

53 

10 

tegnetlc  Drums 

18,432 

24 

10 

Drum  access  time  is  for  each  consecutive  word. 
Magnetic  Tape 

No.  of  imlts  that  can  he  connected  8  Units 
Ho.  of  chars/linear  inch  of  tape  248  Chars/lnoh 
Channels  or  tracks  on  the  tape  6  Data,  1  control 

Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 
Tape  speed  75  Inches/sec 

Transfer  rate  18,750  Chars/ sec 

Start  time  5  MlUisec 

Stop  time  5  MlUisec. 
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60  Seconds 


Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width  1/2  Inches 

Length  of  reel  2,400  Feet 

Composition  Itylar  or  cellulose  acetate  base 
System  Development  Corporation 

No.  of  No.  “of 'Binary 

Media  Words  Dlglts/Word  Mlcrosec 

Core  69,652  55  6 

Drum  155,600  53  10,000 


INPUT 

Manufacturer 
(Simplex  Computer) 

Media  Speed 

Cards  I50  cards/min,  2k  words/card 

Magnetic  Tape  5,086  words/sec 

Manual  Inputs  Random 
Automatic  Inputs  Random  LRI-GFI,  Xtell 
System  Development  Corporation 
Magnetic  Tape  75  feet/sec 

2k8  characters  per  inch,  1.2  million  words  per 
reel.  5,000  words/sec  read-write  time. 

Card  150  cards/min 

Hollerith  contains  1  instruction  word  per  card. 
Binary  contains  2k  instruction  words  per  card. 


OUTPUT 

Manufacturer 
(simplex  Computer) 

Media  Speed 

Printer  I50  lines/mln 

Punch  100  cards/min 

Display  Random 

Digital  Display  &  Sltiiatlon  Display 
Automatic  Outputs  Random 

TTT,  0/APD,  G/A  TD,  G/G 

LRIj  Long  Range  Radar  Inputs  from  distant  radar 
sites  are  received  at  random,  processed  and  stored 
for  use  by  the  computer. 

GFl!  Gap  Filler  Radar  Inputs:  A  separate  element 
processing  and  storing  data  in  a  manner  similar  to 
LRI. 

Xtell:  Coded  Digital  messages  from  adjacent  SAGE 
computers  received  at  random,  processed  and  stored 
for  use  by  the  computer. 

OTI:  Teletype  output  capability  for  computer  gen¬ 
erated  messages. 

G/AFD:  Ground  to  Air  Frequency  Division  output 
capability  for  computer  generated  messages. 

G/ATD:  Ground  to 'Air  Time  Division  output  capa¬ 
bility  for  computer  generated  messages. 

G/G:  Ground  to  Ground  output  capability  for  com¬ 
puter  generated  messages  to  other  SAGE  computers. 

System  Development  Corporation 
Media  Speed 

Cards  100  cards/min 

Binary  is  normal  output.  Hollerith  can  be  out- 
puted. 

Tape  23  ft/sec 

Printer  150/500/3,000  lines/mln 

Printer  -  IBM  7IT,  72OA  and  SC  5OOO. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufactiu’er 

(Duplex) 

Type  Estimated  Quantity 

Tubes  50,000 

Diodes  170,000 

Transistors  705 

Magnetic  Cores  1)-, 605,904- 


CHECKING  FEATURES 

Manufacturer 

Parity,  Inactivity,  overflow,  fix  programming  (Self 
detecting,  error  correcting  program  routine  which 
corrects  approximately  95/^  of  all  errors  without 
manual  intervention. ) 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

All  values  are  for  duplex  system 

Power,  computer  750  Kw  O.65  DC  Supplies  1.0  Filaments 
Volume,  computer  557,500  ou  ft 

Area,  computer  22, 5OO  sq  ft 

Room  size  I50  ft  x  I50  ft 

Floor  loading  I30  Ibs/sq  ft 

Weight,  computer  275 

Site  preparation  requirements 

Computer  plenum,  requirements -are  I50  x  I50  x  6  = 
155,000  cu  ft. 

Display  system  requires  additional  55^000  sq  ft  of 
floor  space. 

The  Display  area  has  a  special  hexcel  celling  and 
controlled  blue  lighting. 

Building  is  climatically  controlled,  reinforced 
concrete  construction,  no  windows. 

All  power  is  self-contained  within  the  compound. 

The  square  footage  is  divided  into  four  separate 
areas:  A  Computer,  B  Computer,  Simplex  and  Main¬ 
tenance  and  Programming. 

The  air  conditioning  equipment  is  not  provided  by 
IBM. 

System  Development  Corporation 
Power,  computer  I5OO  Kw  1875  KVA  0.8  pf 
Power,  air  cond  288  Kw  36O  KVA  0.8  pf 
Volume,  computer  10,450  cu  ft 

Volume,  air  condition  8,300  cu  ft 
■Area,  computer  1, 508  sq  ft 

Area,  air  condition  1,250  sq  ft 
Room  size,  computer  100  ft  long 

76  ft  wide 
20  ft  high 

Room  size,  air  condition  36  ft  long 

16  ft  wide 
20  ft  high 

Floor  loading  I50  Ibs/sq  ft 

Capacity,  air  conditioner  5OO  Tons 
Wei^t,  computer  II5.I  Tons,  total 

The  building  was  constructed  by  the  Air  Force  us¬ 
ing  specifications  furnished  by  IBM  for  the  specific 
purpose  of  housing  the  computers,  power  and  air  con¬ 
ditioning  equipment,  the  space  for  support  equipment 
(EAM)  and  operating  and  maintenance  personnel.  Above 
figures  are  approximate. 


k2 


AH/FSQ  7  AN/FSQ  8  (SAGE) 


PRODUCTION  RECORD 

Manufactiurer 

Number  produced  to  date  25  (25  duplex  systems 

equals  50  units) 

Number  in  ovirrent  operation  25 
Number  in  current  production  1 
Time  required  for  delivery  I6  months 


PERSONNEL  REQUIREMENTS 

Manufacturer 

The  personnel  requirements  are  dependent  upon  the 
Intended  application  and  requirements  (reliability 
and  shift  policy)  of  the  equlpnent  as  established 
by  the  Air  Force.  The  experience  to  date  would  not 
necessarily  be  a  criteria  for  aU.  equipaent  applica¬ 
tions. 

Training  of  operators,  maintenance  personnel,  pro¬ 
grammers,  and  customer  management  is  avsdlable  on 
the  basis  of  specific  contract  negotiation. 

System  Developnent  Corporation 

One  8-Hour  Two  8-Hour  Three  8-Hour 
:Shift  Shifts  Shifts 


Used 

Recom  Used 

Recom 

Used 

Recom 

Supervisors 

12 

12 

14 

14 

16 

16 

Analysts 

10 

10 

Programmers  5OO 

500 

Clerks 

11  ■ 

11 

16 

16 

Operators  ' 

7 

10 

15 

17 

19 

20 

Engineers 

10 

T 

20 

14 

30 

21 

In-Output  Oper  Covered  under  Operators 
Tape  Handlers  Covered  under  Operators 

Operation  tends  toward  open  shop. 

Programming  and  System  training  staff. 

Five  weeks  of  concentrated  programming  training 
and  three  weeks  of  associated  System  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

The  fo\ir  years  of  field  operating  experience  on  this 
equlpnent  has  proven  it  to  be  reliable.  Quality  con¬ 
trol  and  sound  engineering  has  contributed  to  maxi¬ 
mum  reliability  and  maintainability. 

System  Development  Corporation 
Average  error-free  running  period  I5  Hours 

Good  time  II6.Y6  Hburs/Week  (Average) 

Attempted  to  run  time  120  Eburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  97.5 
Above  figures  based  on  period  1  Jan  60  to  28  May  60 
Passed  Customer  Acceptance  Test  Nov  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

The  total  hours  on  the  air  is  iW  (6  days/week). 

The  total  maintenance  hours  is  2k  hours/week  (4 
hours/day) . 

The  available  operational  time  =  120  hours/week 
(20  hours/day). 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

-Outstanding  features  include  large  capacity  inter¬ 
nal  memory,  automatic  recovery  program  (self -check¬ 
ing),  BOMARC  control  capability,  high  reliability, 
and  automatic  marginal  checking. 

Unique  system  advantages  include  six  or  nine  tube 
pluggable  unit  packaging  with  printed  circuits  which 
enable  quick  replacement  by  a  spare,  visual  display 
capability  to  assist  in  tracking  and  identifying 
aircraft  and  assist  in  selecting  and  directing  wea¬ 
pons,  duplex  switching  to  Increase  reliability. 

Tapes  used  with  the  AN/FSQ-7  are  form  the  standard 
HM  commercial  product  line.  The  same  precautions 
are  applicable  in  tape  handling. 

The  system  is  to  ensure  reliable  around-the-clock 
air  defense.  /  ' 

System  Develb^ent-  Co3TEioratlon 

Outstanding  features  include  a  16  bit  half  word 
arithmetic  logic  for  convenience  in  two  dimensional 
geometric  calculations. 

Unique  system  advantages  include  a  large  auxiliary 
memory  in  the  form  of  drums,  permitting  flexibility 
in  the  manipulation  of  cosqjlex  multi-program  systems. 


FUTUREPLANS 

Manufacturer 

It  is  planned  to  provide  a  modest  product  improve¬ 
ment  program  for  the  indefinite  future. 


INSTALLATIONS 

System  Developnent  Corporation 
2500  Colorado  Avenue 
Santa  Monica,  California 


45 


AH/FSQ  7  AN/FSQ  8  (SAGE) 


AN/FSQ  31  (v) 

SAC  Data  Processing  Subsiystem  AN/FSQ  (y) 


MANUFACTURER 

International  Business  Machines  Corporation 
Federal  Systems  Division 


APPLICATIONS 

The  Q-31-V  is  a  general  purpose  scientific  computing 
and  data  processing  system  control  applications. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


ARITHMETIC  UNIT 


Fixed  and  floating  point 
One  address 


Internal  number  system  Binary 

Binary  dlglts/word  -  1*8  +  2  parity  bits 

Binary  diglts/lnstruction  48+2  parity  bits 
Instructions  per  word  1 

Instructions  decoded  69 

Arithmetic  system  Fixed  and  floating  point 

Instruction  type  One  address 

Humber  range 

Sign,  11 -bit  characteristic,  and  36  bit  mantissa 
on  floating  point.  Ones  complement  binary  arith¬ 
metic,  sign  +  47  data  bits  on  fixed  point. 

An  automatic  coding  system  has  been  developed  by 
the  customer. 

Hegister  and  B-boxes  Include  8  index  registers, 
expandable  to  I3.  22  internal  registers  have  specif¬ 

ic  addresses  which  may  be  used  in  the  address  portion 
of  the  instruction,  l.e.,  progrsim  register,  accumiu- 
lator  "B"  register,  etc.  4  switch  registers  have 
specific  addresses.  32  plug-board  registers  also 
have  specific  addresses. 

Sixty  nine  basic  instructions  are  decoded.  The 
use  of  the  operation  code  modifiers  in  conjunction 
with  the  basic  instruction  provides  the  capability 
of  decoding  771,716  effective  Instructions. 

When  performing  fixed  point  operations  a  data 
word  may  be  treated  as  a  sl^  plus  47  data  bits  or 
may  be  split  into  two  half  words  of  sign  and  23  data 
bits.  These  half  words  may  be  operated  on  either 
with  the  right  or  left  half  only  or  with  both  halves 
at  the  same  time  but  Independently,  in  the  arithmetic 
section.  There  are  three  ways  of  addressing  (a) 

Real  data  -  the  right  half  of  the  instruction  is  the 
operand  to  be  used.  (b)Dlrect  Address  -  the  address 
portion  of  the  word  specifies  the  location  of  the 
data  (c)  Indirect  Address  -  the  address  portion  of 
the  word  specifies  the  location  of  another  address 
•vdilch  may  specify  the  location  of  the  data.  This 
function  may  be  recursive. 

There  are  two  basic  instruction  forms.  Form  "A" 
is  used  for  all  instruction  except  the  decrement 
class.  Form  "B"  is  used  only  for  the  decrement 
class  instructions.  The  decrement  field  of  the  de¬ 
crement  class  instruction  is  the  same  number  of  bite 
in  length  as  the  index  registers  because  these  in¬ 
structions  work  with  or  on  the  index  registers. 

Data  may  also  be  handled  in  6  bit  groups  called 
"bytes"  with  an  ability  being  provided  to  manipulate 
these  bytes  in  many  ways.  Manipulation  of  bite  with¬ 
in  a  byte  (as  specified  by  the  instruction)  is  also 
possible. 


Operation 

Time 

Add 

Mult 

Dlv 


Construction  (Arlthmertic  unit  only) 


Including  Storage  Access 
Microseconds 

Fixed  - . -  Floating 

2.5  5-27-5 

14-58  14.5-61.3 

70  56.5-63.5 


Special,  5!^»  carbon 


Transistors  9>600  Special  MADT 

Condensers  19,100  Coming  Glass  and  Mica 

Diodes  21,400 

Transformers  2,700 

Resistors  48,200  Special,  5^»  carbon 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Concurrent 

The  instruction  times  including  and  excluding  memory 
access  are  the  same  because  of  the  overlap  of  the 
Instructloned  coding  with  the  fetch  time  of  the 
operand.  The  two  level  decoding  structure  permits 
this. 


STORAGE 

Ho.  of  Access 

Media  Ho.  of  Words  Digits  Mlcrosec 

Ferrite  Core  65,536  (expand-  3,276.800  to  2.5 
able  to  151,072)  6,553,600 
Mag.  Drums  -  139,264/drum  6,965,200  to 

Aux.  Storage  (max  of  557,056)  27,852,800 


Dnuns  -  159>264/33PUm.  6,965>200  to 

Aux.  Storage  (max  of  557,056)  27,852,800 

Magnetic  Tape 

No.  of  units  that  can  be  connected  24  expand  to  48 

Units 

No.  of  char /linear  inch  of  tape  556  Chars/lnch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  75  Inches/sec 

Transfer  rate  41,667  Chars/sec 

Start  time  5-65  Millisec 

Stop  time  5.65  Millisec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  30  Seconds 

Physical  properties  of  tape 
Width  1/2  Inch 

Length  of  reel  2,400  Feet 

Composition  Acetate,  Ifylar 

Ifeignetlc  Drum  access  tlmej  maximum  22.5  milliseconds, 
average  11  milliseconds,  miT'iTmmi  u  microseconds, 
consecutive  transmission  2.75  microseoonds/word.  A 
system  may  be  expanded  to  handle  two  drum  adapters 
and  ei^t  physical  drums  increasing  the  maximum  stor¬ 
age  to  1,114,112  words,  t^p  to  3  of  the  24  tape  units 
may  be  operating  on-line  as  Input/output  devices 
simultaneously. 

INPUT 

Media  Speed 

Cards  25O  cards/mln 

Typewriter  Typing  Speed 

Data  Channel  32  microsec/word 

There’  are  12  full  -words  and  12  half  woitls  on  each 
input  card.  The  data  channel  can  receive  I/2  word 
every  I6  microseconds.  „ 
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OUTPUT 


Media 

Cards 

Typewriter 
Data  Channel 
Printer 


Speed 

100  cards/mln 
600  char/sec 
32  mlorosec/word 
600  llnes/mln 
132  ohar/llne 
The  data  channel  is  actually  la  conmunloatlons  link 
with  a  smaller  ccmputlng  system  operating  as  a 
message  swltohlng/processing  complex. 


CIRCUrr  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  --  Quantity 

Diodes  229,000  Special  high  speed  design 

Transistors  138,000  Special  MADT  Design 
Magnetic  3,276,800  Ferrite 
Cores 


CHECKING  FEATURES 

100^  single  error  detection  with  the  capahlllty  of 
programmed  error  correction. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  f Initial)  IO9.05  Kw  I68  KVA  0.65  pf 
Power,  computer  (expanded)l47.47  Kw  227  KVA  0.65  pf 
Power,  air  cond,  Internal,  llq  cooled  62.25  Kw 

Power,  air  cond.  Internal,  air  'COoled  14.00  Kw 

Power,  air  cond,  external  air  cooled  89.89  Kw 
Volume,  computer  4,825  cu  ft 

Area,  computer  74o  sq  ft 

Area,  computer,  malnt  and  prog  4,250  sq  ft 

Area,  malnt,  test  and  store  1,425  sq  ft 

Floor  loading,  structural  design  I50  Ihs/sq  ft 
Weight,  computer,  total,  SAC  Initial  105,650  Ihs 
Capacity,  air  conditioner,  external  23.2  Tons 

Site  preparation  requirements 

Power  equipment  Installation  consisting  of  power  dis¬ 
tribution  unit,  frequency-converters,  and  M-G  sets 
for  prime  power  regulation.  Maintenance  room  provi¬ 
sions  for  a-c  regulators  shall  he  installed. 
Installation  of  heat  exchanger  for  liquid  cooling 
purposes. 

Compressed  air  provision  for  drum  units. 

Forced  air  cooling  for  memory  required.  Segregated 
race-way  systems  (for  signal  and  power)  shall  be  pro- 
voded  for  overhead  at  a  height  of  8' -8"  and  9' -8" 
respectively. 

Room  air  conditioning  for  personnel  comfort. 

Liquid  cooling  accommodations  for  transistorized 
equipment  shall  be  provided. 

Dias  Is  desirable  with  access  rastp  and/or  stairs 
due  to  underfloor  cabling  requirements  for  commer¬ 
cial  equipment. 

Leveling  channels  shall  be'  Installed  for  uniform 
floor  loading  for  computer  equipment. 

Minimum  8  foot  door  heights  have  to  be  provided. 

Power  Hnergency-Off  system  located  within  the  build¬ 
ing  should  be  provided. 

Lighting  system  for  equipment  installation  and  main¬ 
tenance  purposes  (minimum  avereige  of  50  foot-candles 
illumination  at  the  floor  level. ) 

Adequate  administrative  office  area  must  be  provided. 


PRODUCTION  RECORD 

Number  in  current  production  3 

Humber  on  order  5 


PERSONNEL  REQUIREMENTS 

Personnel  requirements'  are  established  on  the  basis 
of  reliability  and  shift,  requirements  established  by 
the  jiser. 

Training  of  operators,  maintenance,  programmer  and 
customer  executive  perso,hiel  is  available  on  the 
basis  of  specific  contravt  negotiation. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  manufacturer  to  insure  required  reliability  in¬ 
clude  error  detection  hardware  enables  1005^  single 
failure  detection,  specific  hardware  in  the  machines 
used  for  the  FIX  error  correction  concept,  where  by 
an  intermittent  single  error  may  be  corrected  by  pro¬ 
gramming  means,  specific  hardware  connected  with  FIX 
is  used  to  isolate  a  solid  failure  to  a  minimum  num¬ 
ber  of  circuit  elements  (Q-Pacs),  and  circuit  design 
was  accomplished  utilizing  an  "End-of-llfe"  technique 
Marginal  checking  capability  is  provided  to  enable 
the  operation  of  the  system  with  marginal  voltages. 
Marginal  conditions  may  be  controlled  either  manually 
or  by  program  means.  Diagnostic  Programming  Tech¬ 
niques  are  employed  in  conjunction  with  marginal 
checking  to  assist  in  locating  circuit  elements  which 
have  not  yet  failed  but  may  be  about  to  fall.  Opera¬ 
ting  Experience-Prototype  of  system  is  currently 
under  reliability  evaluation. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  a  very  sophisticated 
instruction  list,  machine  design  which  permits  very 
efficient  usage  for  either  data  processing  tasks  or 
scientific  usage.  Semi -variable  field  ability  not 
usually  found  with  hi^  speed  arithmetic  operations. 
Machine  desing  permits  use  of  many  advanced  program¬ 
ming  techniques,  l.e.,  direct  or  indirect  addressing, 
single  or  double  indexing,  most  internal  registers 
are  addressable.  Ultra  reliable  design  philosophy 
is  used  throughout  the  system.  System  was  designed 
primarily  as  a  real  time  control  system  for  a  wide 
range  of  command  and  control  applications.  In  addi¬ 
tion  to  a  very  nowerful  general  purpose  computer, 
the  system  has  facilities  for  expansion  (or  contrac¬ 
tion)  in  all  storage  and  input/output  area  to  meet 
a  large  variety  of  real  time  control  and  computing 
demands.  Error  detection  and  correction  design  in¬ 
sure  high  reliability.  The  tape  utilized  on  this 
system  is  from  the  standard  IBM  product  line. 

Anticipated  installation  date  of  first  system  is 
the  fourth  quarter  of  i960.  The  system  described 
here  may  also  be  implemented  as  a  completely  duplex¬ 
ed  installation  with  very  effective  communication, 
links  from  one  computer  to  the  other. 

FUTURE  PLANS 

A  modest  product  improvement  program  is  planned. 

INSTALLATIONS 

strategic  Air  Command 
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AN/  FSQ  32 

M/FSQ  52 


APPLICATIONS 

Oeneral , purpose  iBclentlfic  oonputlng  aiid  data  pro¬ 
cessing  system  ■Mith  emphasis  on  real-time  control 
applications . 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  .numher  system  Binary 

Binary  digits/word  48  +  2  pari^  hits 

Binary  di^ts/instructioh  48  +  2  paritytits 
Instructions  per  word  1 

Instructions  decoded  69 

Arithmetic  system  Fixed  and  floating  point 

Instruction  type  One  address 

Numher  range 

Sign  +  47  data  hits  fixed  point.  Sign  +  36  hit 
mantissa  11  hit  characteristic  floating  point. 

An  automatic  coding  system  has  heen  developed  hy 
the  customer. 

Registers  and  B-hoxes 

8  index  registers  expandable  to  13.22  internal 
registers  have  specific  addresses  which  may  he  used 
in  the  address  portion  of  the  instruction,  (i.e., 
Program  register,  accumulator  "B"  register,  etc.) 

4  Switch  registers  also  have  specific  addresses. 

32  pl\jg-board  registers  also  have  specific  addresses. 

rixty  nine  basic  instructions  are  decoded.  The 
use  of  the  operation  code  modifiers  in  conjunction 
with  the  basic  instruction  provides  the  capability 
of  decoding  771,718  effective  instructions. 

When  performing  fixed  point  operations  a  data  word 
may  be  treated  as  a  sign  plus  47  i3ata  bits  or  may  be 
split  into  two  half  words  of  sign  and  23  data  bits. 
These  half  words  may  be  "operated  on  either  with  the 
right  or  left  half  only  or  with  both  halves  at  the 
same  time  but  independently,  in  the  arithmetic  sec¬ 
tion.  There  are  three  ways  of  addressing  (a)  Real 
data  -  the  right  half  of  the  instruction  is  the 
operand  to  be  used,  (b)  Direct  Address  -  the  address 
portion  of  the  word  specifies  the  location  of  the 
data,  (c)  Indirect  Address  -  the  address  portion 
of  the  word  specifies  the  location  of  another  address 
which  may  specify  the  location  of  the  data.  This 
function  may  be  recursive. 

There  are  two  basic  instruction  foms.  Form  "A" 
is  used  for  all  instruction  except  the  decrement 
class.  Form  "B"  is  used  only  for  the  decrement 
class  instructions.  The  decrement  field  of  the 
decrement  class  instruction  is  the  same  number  of 
bits  in  the  length  as  the  index  registers  because 
these  instructions  work  with  or  on  the  index  regis¬ 
ters  . 

Data  may  also  be  handled  in  6  bit  groups  called 
"bytes"  with  an  ability  being  provided  to  manipulate 
these  bytes  in  many  ways.  Manipulation  of  bits  with¬ 
in  a  byte'  (as  specified  by  the  instruction)  is  also 
possible. 


MANUFACTURER 

International  Business  Machines  Corporation 
Federal  Systems  Division 


ARITHMETIC  UNIT 


Including  Storage  Access 


Operation 

Microseconds 

Fixed 

Floating 

Add 

2.5 

5-27.5 

Mult 

i4-58 

14.5-61.5 

Div 

70 

56.5-63.5 

Construction  (Arithmetic  unit  only) 

Transistors 

9,800 

Condensers 

19,100 

Diodes 

21,400 

Pulse  Transformers 

2,700 

Resistors 

48,200 

Arithmetic  mode 

Rarallel 

Timing 

Synchronous 

Operation 

Concurrent 

The  instruction  times,  including  and  excluding 

memory  access  time,  are  the  same  because 

of  the  over. 

lap  of  the  instruction  decoding  with  the 

fetch  of 

the  operand.  Two  level  decoding  structure  permits 
this. 


STORAGE 

Access 

Media  Mlcrosec 

Ferrite  Cores  81,920  expand-  4,096,000  to  2.5 

able  to  8,192,000  (complete 

165,840  meaKJry  cycle) 

Aux.  Storage  139,264  exp,  6,963,200  to 

to  557,056  27,825,800 

Dator  Storage  159,264  6,963,200 

Magnetic  Drum  access  time,  Aux.  storage  maximum 
22.5  milliseconds,  average  11  milliseconds,  and  min¬ 
imum  11  microseconds.  Consecutive  transmission  time 
is  2.75  microseconds.  The  dator  drum  is  used  with 
the  output  system  and  the  data  to  be  sent  out  must 
be  put  on  the  drum  in  specific  patterns  to  enable 
the  correct  operation  of  the  output  system. 

Magnetic  Tape 

No.  of  units  that  can  be  conneoted  24  Units 
No.  of  chars/linear  inch  of  tape  556  Chars/lnch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 
Tape  speed  112.5  Thches/seo 

Transfer  rate  62,500  Chars/sec 

Start  time  5.65  Hjllisee 

Stop  time  3.65  Milllsec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  30  Seconds 

Bhyslcal  properties  of  tape 
Width  1/2  Ihchea 

Length  of  reel  2,400  Feet 

Composition  Acetate  or  Hylar 
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INPUT 

Media  Speed 

Crosstell  1,500  blts/sec  32  chaimelB,  max 

Long  Range  Radar  1,600  'bltB/see  40  ohannels,  max 
Low  Data  Rate  (IDR)  60-T5-100  wordB/mln  32  channel 

max,  5  hlts/word 
53-66-88  worde/mln  6  hitB/word 
Card  200  cards/mln 

12  full  words  and  12  half  words/card 
Typewriter  Typing  speed 

OUTPUT 

Media  Speed-  '  ' 

Ground  to  Ground  1,300  hlts/sec  25  channels  max 
Ground  to  Air  1,300  hits/sec  8  channel  max 

.  Teletype  Same  as  LDR  25  channel  max 

Card  Pmch  100  cards/mln  ' 

12  full  words  and  12  half  words/card 
Typewriter  600  cards/mln 

Erlnter  600  llnes/min  132  chars/line 

C I RCU IT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  305,000 

Transistors  201,000 

Magnetic  Cores  k, 096,000 

MADT  transistors  account  for  a  very  large  percent¬ 
age  of  those  used. 

Type  WA  diodes  (an  IBM  classification)  are  used. 

CHECKING,FEATURES 

100^  single  error  detection  with  the  capability  of 
programmed  error  correction. 

POWER,  SPACE,  WEIGHT.  AND  SITE  PREPARATION 

Power,  conrputer,  initial  106.66  Kw  164  KVA  O.65  pf 
Power,  computer,  expand  203.42  Kw  312  KVA  0.63  pf 
Power,  air  oond,  expanded,  llq,  99*45  Kw 

Power,  air  oond,  expanded,  air  23*80  Kw 

Power,  air  oond,  room  ■  222.14  Kw 

Volume,  computer.  Initial  6,010  cu  ft 

Volume,  computer,  expanded  7,9^9  cu  ft 

Area,  computer,  initial  887  sq,  ft 

Area,  computer,  expanded.  I,l6l  sq  ft 

Area,  comp,  prog,  Initial  5,852  sq  ft 

Area,  comp,  prog,  expanded  6,656  sq  ft 

Area,  maint,  tape,  oallhratlon  4,608  sq  ft 

Floor  loading  I50  Ibs/sq  ft 

Weight,  computer,  initial  132,960  lbs,  total 

Weight,  computer,  expanded  181,560  lbs,  total  , 

Expanded  Q-32  is  with  I8  tape  drives  and  10  storage 
units. 

Site  preparation  requirements 
Power  equipment  installation  consisting  of  Power 
Distribution  Unit,  Frequency-Converters,  md  M-G  sets 
for  prime  power  regulation.  Maintenance  Room  pro¬ 
visions  for  a-c  regulators  shall  be  Installed. 
Installation  of  Heat  Exchanger  for  liquid  cooling 
imposes. 

Compressed  air  provision  for  drum  units. 

Segregated  race-way  systems  (for  signal  and  power) 
shail  be  provided  for  overhe^  at  a  heifpit  of  8’ -8" 
And  9' -8"  respectively. 

Room  air  conditioning  for  personnel  comfort. 

Liquid  cooling  accommodations  for  transistorized 
equipment  shall  be  provided. 

Dais  is  desirable  with  access  ramp  and/or  stairs  due 
to  underfloor  cabling  requirements  for  commercial 


equipment. 

Leveling  channels  shall  be  Installed  for  uniform  floor 

loading  for  computer  equlpaenti 

Minimum  8  foot  door  heights  have  to  be  provided. 

Power  Qnergency-Off  system  located  within  the  build¬ 
ing  should  be  provided. 

Lighting  system  for  equipment  installation  and  main¬ 
tenance  purposes  (minimum  average  of  50  foot-candles 
Illumination,  at  floor  level). 

Adequate  administrative  office  area  must  be  provided. 

PERSONNEL  requirements 

The  personpel  requirements  are  depended  upon  the 
intended  application  and  requirements  (reliability 
and  shift  policy)  of  the  equiiment  as  established  by 
the  user. 

Training  of  operators,  maintenance  personnel,  pro¬ 
grammers  and  customer  management  is  available  on  the 
basis  of  specific  contract  negotiation. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

System  featiires  and  construction  techniques  utilized 
by  the  manufacturer  to  Insure  required  reliability 
includes  error  detection  hardware  iftiich  enables  lOOjt 
single  failure  detection  and  specific  hardware  in 
the  machine,  which  is  used  for  the  FIX  error  correct¬ 
ion  concept,  whereby  an  inteimlttant  single  error 
may  be  corrected  by  programming  means.  Specific 
hardware,  connected  with  FIX,  is  used  to  isolate  a 
solid  failure  to  a  minimum  number  of  circuit  elements 
(Q-PACS).  Circuit  design  was  accomplished  utiliz¬ 
ing  an  "End-of-life"  technique.  Marginal  checking 
capability  is  provided  to  enable  the  operation  of 
the  system  with  marginal  voltages.  Marginal  condi¬ 
tions  may  be  controlled  either  manually  or  by  pro¬ 
gram  means.  Diagnostic  programming  techniques  are 
employed  in  conjunction  with  marginal  checking  to 
assist  in  locating  circuit  elements  which  have  not 
yet  failed  but  may  be  about  to  fail.  Operating  Ex¬ 
perience  -  Prototype  of  system  has  been  underlying 
reliability  evaluation  for  approximately  two  years. 

No  operating  experience  is  available  on  the  fiill. 
system  at  this  time.  Good  prototype  reliability  is 
reported. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  a  very  sophisitlcated 
instruction  list.  Machine  design  permits  very  effi¬ 
cient  usage  for  either  data  processing  tasks  or  sci¬ 
entific  usage.  The  semi -variable  field  ability  is 
not  usually  found  with  high  speed  arithmetic  opera¬ 
tions.  fechlne  design  permits  use  of  many  advanced 
programming  techniques,  l.e.,  direct  or  indirect 
adresslng,  single  or  double  indexing,  most  internal 
registers  are  addressable.  An  ultra  reliable  design 
philosophy  is  utilized.  System  was  designed  primar¬ 
ily  as  a  real  time  control  system  for  a  wide  range 
of  command  control  applications.  In  addition  to  a 
very  powerful  general  purpose  computer,  the  system 
has  facilities  for  expansion  (or  contraction)  in  all 
storage  and  Input/output  areas  to  meet  a  large  var¬ 
iety  of  real  time  control  .and  computing  demands. 

Error  detection  and  correction  design  insures  high 
reliability.  The  tape  utilized  on  this  system  is 
from  the  standard  IBM  product  line. 

Anticipated  installation  date  of  first  system  is  the 
fourth  quarter  of  i960. 

The  equipment  described  here  may  also  be  Impilemrated 
as  a  completely  duplexed  installation  with  very  effec-' 
tive  communications  link  from  one  computer  to  the. 
other.  A  modest  product  improvement  program  is  planned. 
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AH/FSQ  52 


AN/MJQ  I  REDSTONE  MANUFACTURER 

M/MJQ  1  Missile  Firing  Data  Computer  (Redstone)  North  American  Aviation 

Autonetios  Division 


APPLICATIONS 

U.  S,  Army  Ordnance  Guided  Missile  School 
Located  in  Room  llh.  Bldg.  3303,  OGMS,  Redstone 
Arsenal,  Alabama,  the  primary  mission  of  this  system 
is  to  solve  the  Redstone  Missile  Firing  Problem.  The 
computer  is  currently  being  utilized  to  train  stu¬ 
dents  in  Digital  Computer  Fundamentals. 

U.  S.  Army  Artillery  and  Missile  School 
Located  in  Bldg.  90O,  Gunnery/Cannon/Rocket  Dept., 
Fort  Sill,  Oklahoma,  the  system  is  used  for  fire 
control  computations. 

STORAGE 

USAOGMS  and  USAAMS 

No.  of  No.  of  Access 

Medium  Words  Dlg/Word  Mlorosec 

Magnetic  Disc  4,096  4l  15,700 

The  disc  is  of  beryllium. 


Photo  by  U.  S.  Army  Ordnance  Guided  Missile  School 

INPUT 

USAOGMS  and  USAA® 

Media  Speed 

Keyboard  (decimal)  Manual 

Paper  Tape  (Teletype)  200  cbar/seo 

Five  channel  tape  is  used. 

OUTPUT 

USAOGMS  and  USAAMS 
Media  Speed 

Typewriter  (IBM)  9  dec  dlg/seo 

Indicator  (Nixie) 

Displays  momentarily  during  printout.  Readout 
capacity  is  I6  decimal  digits,  including  sign. 


AN/MJQ  1  REDSTONE 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


USAOGMS 

Power,  computer  0.4-  Kw  0.9  pf 

Weight,  computer  I55  Xbs 

Coii^j.ete  system  can  he  set  on  top  of  2  office  size 
desks.  No  special  air  conditioning  or  special  in¬ 
stallation  requirements  are  needed. 

USAAMS 


Power,  computer" 
Volume,  computer 
Area,  computer 
Floor  loading  ' 
Weight,  computer 


1.5  KVA 

4.5  cu  ft 
3.4  sq  ft 

56.8  Ihs/sq  ft 
125  Ihs 


COST,  PRICE  AND  RENTAL  RATES 

USAOGMS 

System  cost  approximately  !|i80,000. 

A  van,  with  air  conditioning  and  power  system  for 
field  use,  cost  approximately  1^80,000. 

USAAMS 

System  cost  $66,000. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USAOGMS 

Figures  are  based  on  the  period  from  Sep  $8  to 
Apr  60. 

Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

This  machine  has  approximately  1,000  hours  of  oper¬ 
ating  time  on  it.  It  Is  normally  used  for  demonstra¬ 
tions  and  instructing  students  In  maintenance  and 
programming.  A  record  exists  .only  for  the  last  482 
hours  of  operation.  In  this  period  88.9  hojurs  were 
utilized  for  maintenance.  Of  this  maintenance  time 
listed,  many  of  the  hours  were  spent  adjusting  and 
checking  out  memories  for  other  machines  before 
shipping  them  to  overseas. 


ADDITIONAL  FEATURES  AND  REMARKS 

USAOGMS 

Outstanding  features  are  simplicity  of  operation,  and 
small  size.  Maintenance  Is  difficult  due  to  poor 
documentation  and  time  sharing  of  components. 


PERSONNEL  REQUIREMENTS 

USAOGMS 

The  system  is  designed  to  be  utilized  In  the  field 
with  a  tactical  organization  eind  under  tactical  con¬ 
ditions.  Its  sole  purpose  is  computation  of  the  Red¬ 
stone  firing  problem. 

Personnel  required  for  this  system  include  only 
military  operators  and  maintenance  type  personnel. 

All  training  other  than  on-the-job  training  is  con¬ 
ducted  at  the  OGMS,  Redstone  Arsenal,  Alabama. 


FUTURE  PLANS 

USAOGMS 

There  are  appeirently  no  future  plans  for  this  machine. 
In  all  probability  the  machine  will  be  utilized  for 
Its  present  mission  as  is  until  the  Redstone  System 
is  replaced  with  a  newer  system. 

USAAMS 

The  Field  Artillery  Digital  Automatic  Computer  (FADAC), 
a  rugged,  lightweight  computer  for  use  in  the  field 
with  artillery  units  will  replaoe-thls  system. 


INSTALLATIONS 

U.  S.  Army  Ordnance  Guided  Missile  School 
Redstone  Section,  BM  Br.,  PAM  Dlv. 
Redstone  Arsenal,  Alabama 

U.  S.  Army  Artillery  and  Missile  School 
Computer  Branch,  RKR  Dlv. 

Port  Sill,  Oklahoma 
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AH/MJQ  1  REDSTONE 


AN/TYK 

COMPAC  (M/™C-4v) 


COM  PAO 


MANUFACTURER 


Phllco  Corporation 
Computer  Division 


COMPAC  General  Purpose  Control  Panel 

APPLICATIONS 

General  purpose  computer  operating  as  an  Integral 
part  of  a  larger-  weapon  system;  operation  includes 
field  artillery,  fire  direction,  gun  data  computa¬ 
tion  and  automatic  transmission,  survey  data  compu¬ 
tation  and  automatic  transmission,  and  meteorologi¬ 
cal  data  reduction,  computation  and  automatic  data 
transmission. 

Major  component  of  the  Army  automatic  data  pro¬ 
cessing  system. 

Major  component  of  an  automatic  data  processing 
system  organized  as  an  integrated  subsystem. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 

Number  of  binary  digits  per  word 

Number  of  binary  digits,  per 
instruction 

Number  of  instructions  per  word 
Total  number  of  instructions 
decoded 

Arithmetic  system 
Instruction  type 


Binary 

56  plus  sign  and 
parity 

36  plus  spare  and 

parity 

1 

26  with  in/out 
converter,  19  w/o 
in/out  converter 
Fixed  point 
One-address 


Nujnber  range 


-(1-2‘5^)  to  +  (1-2'56) 


Photo  by  USASRDL 


Instruction  word  format 

Normal  Command 

Parity  Spare  Op.  Code  Index  Minor  Major 


Register  Address  Address 


38 

37 

36  51  1 

p3o  SE"  27  irp 

15 

1  1 

Parity 

Spare 

l/O  Command 
Op.  Code  Word 

Device 

Storage 

Counter 

Selection 

Address 

58 

37 

56  51 

30  22 

21  16 

15 

Automatic  coding  COMPAC  uses  an  assembly  program 
Registers  and  B-boxes 

Central  processor  7+4  index  =  11  registers 
In/Out  converter  1 

There  are  a  total  of  4  arithmetic,  4  transfer,  6 
logical,  3  sense,  and  9  input-output  instructions. 
Of  the  input-output  instructions,  7  require  the  l/O 
converter . 


AN/TYK  4V  , 

COMPAC  '  50 


Operation  time 


Addition 

Multiplication 

Division 


ARITHMETIC  UNIT 

Inc.  Stor. 

Access 

•licrosec 

24 

252 

252 


Exol.  Stor. 
Access 
Microsec 
■■  12 
240 
240 


Construction,  arithnetic  unit  only 
Transistors  5,000 

Condenser-Diodes  7,000 

Arithmetic  mode  Serial  jy  6  bits/char 

Timing  Synchronous 

Operation  Sequential 

Mostly  sequential,  however,  processing  may  proceed 
during  input-output  operations. 


STORAGE 

Microsec 

Media  Words  Digits/word  Access 

Magnetic  Core  4,096  58  12 

Core  storage  up  to  3  additional  4,096-word  memo¬ 
ries  may  be  added. 

Magnetic  tape 

Maximum  number  of  units  that  8  Units 

can  be  connected  to  the  system 
Maximum  number  of  characters-  300  Char/inch 

per  linear  inch  of  tape 

Channels  or  tracks  on  the  tape  I6  Trsiok/tape 

Blank  tape  separating  each  record  1-1.5  Inches 
Tape  speed  1  to  150  Inches/sec 

Transfer  rate  300  to  45>000  Char/sec 


Start  time  ' 

Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


3  Milllsec 
3  Milllsec 
30  Seconds 


1  Inch 
5,600  Feet 
Mylar 


Two  tracks  on  magnetic  tape  are  "guard"  channels 
and  are  not  usable. 


INPUT 


Media  - 

Speed 

Paper  tape  reader  memory  loader 

30  char/sec  or 

300  char/sec 

Keyboard  on  console 

Manual  entry  speed 

OUTPUT 

Media 

Speed 

Paper  tape  punch/pr inter 

50  char/sec 

Communications  converter 

45  KC 

Limited  by  programming 

Input/output  Device  can  be  added, 

,  This  enables  use  of 

Paper  tape  reader 
Paper  tape  punch 
Tape  transports 
120  char  line  printer 
24  char  line  printer 
FIELDATA  type-writer 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


lype 

Diodes 

in-643 

Transistors 

2HY06 

Magnetic  Cores 
Memory 


Quantity 

3,500 

10,000 

156,000 


CHECKING  FEATURES 

Parity  on  memory  transfer  and  input/outputj  over¬ 
flow;  non-existent  memory;  non-existent  instruction; 
non-existent  device  (l/o);  marginal  checking. 
Diagnostic  Program. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Volt- Amperes ,  computer  4  KVA 

Space,  computer  9  nu.  ft. 

Weighty  cqmputer  200  lbs. 

C04IPAC  has  no  special  requirements.  It  can  be  used 

in  the  field,  on  trucks,  or  in  rooms. 

PRODUCTION  RECORD 

Number  produced  to  date  0 

Humber  on  order  1 

Time  required  for  delivery,  jfrom  12  months 

receipt  of  order 


PERSONNEL  REQUIREMENTS 


Estimated 

One  8-Hour 

Two  8-Hour 

Three  8-H( 

Shift 

Shifts 

Shifts 

Supervisors 

1 

2 

5 

Programmers 

and  Coders 

Operators 

1-2 

2-4 

3-6 

Technicians 

1 

2 

3 

The  number  of  coders  and  programmers  depends  on 
applications . 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

The  estimated  mean  time  be-tween  failures  is  101 
hours  for  the  CCMPAC  Central  Processor. 

ADDITIONAL  FEATURES  AND  REMARKS 

-  Ruggedized  for  field  use,  operating  from  25°P  to  .. 
+125°P;  0  to  97?^  relative  humidity. 

Computer  can  be  expanded  into  a  system  with  addi¬ 
tional  memories,  input-output  converters  and  commun¬ 
ications  converters. 

It  is  a  member  of  the  Army  PIELDATA  family  of  com¬ 
puters.  It  uses  the  FIEEDATA  code  and  is  compatible 
with  other  FUmAEA  machines. 

System  uses  a  oomunlcatlonB  con-verter.  Operating 
at  45  Kc,  it  is  limited  by  progr aiming. 


INSTALLATIONS 

Mobile  with  the  Amy  in  the  field. 
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AN/m  4V 
COMPAQ 


r* 


AN/TYK  6v 

EASICPAC  (AN/m:-6v) 


BASICPAC  MANUFACTURER 

Philco  Corporation 
Compute’  4  ' /is ion 


Typical  Basiopac  Computer  Arrangement 

„  ,  ,  APPLICATIONS-. 

Manufacturer 

The  system  is  designed  for  military  field  use  in¬ 
cluding  a  variety  of  logistical,  administrative, 
intelligence,  command  control,  fire  support,  and 
miscellaneous  activities . 

Fairchild  Astrlonlcs  -  Primarily  for  drone  recovery'. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Number  of  binary  digits  per  woi’d 

Number  of  binary  digits  per 
instruction 


Binai'y 

56  pJus  sign  and 
piu-ity 

36  plus  spore  and 
parity 


Humber  of  instructions  per  vord 
Total  nwnber  of  instructions 
decoded 

Arithmetic  system 
Instruction  type 


1 

t-l 

Fixed  poll  t 
One-address 


Number  range 


-{1-2'^^)  to  +  (1-a’^^) 


Insti'uctlon  word  format 


Standard  Computer  Instruction  Word 


58 

5y 

.’6  51 

30  28 

27  16 

15  13  12  1 

Parity 

Spare 

Opi  Code 

Index  Reg. 
Selection 

Minor  j 
Address  i 

Majiol' 

Address 

Photo  by  USASRDL 


Input-Output  Instruction  Word 


58 

3T 

36  31 

30  22 

21  16  15  13  12  1 

Parity 

Spare 

In-Out 

Command 

Word-Block 

Counter 

Device 

Selection 

Storage 

Addjress 

Automatic  coding  BASICPAC  uses  an  assembly  program 
Registers  and  B-hoxes 

Central  processor  6  +  h  index  =  10  registers 

Communications  converter  10 

In/ Out  converter  6 

There  are  a  total  of  8  arithmetic,  7  transfer,  15 
logical,  5  sense,  and  10  input/output  instructions. 
Of  the  input/output  instructions,  5  require  the  l/o 
converter,  and  one  requires  the  search  unit. 

The  index  registers  may  be  Increased  to  a  total  of 

7. 

BASICPAC  central  processor  consists  of  one  4,096 
word  memory,  arithmetic,  programming  and  control 
units.  BASICPAC  system  may  contain  one  to  seven 
input-output  converters,  and  one  communications  con¬ 
verter.  Each  Input/Output  converter  can  handle  up 
to  eight  l/o  devices. 


AN/'m  6V 
BASICPAC 
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ARITHMETIC  UNIT  CIRCUhT  ELEMENTS  OF  ENTIRE  SYSTEM 


Operation  time,  including  storage  access,  micro- 

Type  No. 

Quantity 

seconds 

Diodes 

Addition 

22  .  26 

SG22 

750 

Mlltipllcation 

238  -  242 

IH27O 

200 

Division 

238  -  242 

Transistors 

Construction,  arithmetic  unit  only 

2N-393 

15,500 

Transistors 

14,000 

2N-599 

240 

Arithmetic  mode 

Serial-parallel  6  blts/char 

2N-541 

162 

Parallel  by  bits 

2N-1123 

174 

Serial  by  character  ' 

2H-501-A 

112 

Timing 

Synchronous 

Magnetic  Cores 

156,000 

Operation 

Sequential 

Memory 

Mostly  sequential. 

however,  processing  may  proceed 

during  input/output  operations. 

CHECKING  FEATURES 

STORAGE 

Miorosec 

Media  Words  Dlglts/word  Access 

Magnetic  Core  4,096  58  12 

Core  storage  up  to  6  additional  4,096-word  memo¬ 
ries  may  be  added. 

Magnetic  Tape  , 

Maximum  number  of  units  that  can  56  Units 
be  connected  to  the  system 

Maximum  number  of  characters  per  300  Char/ln. 
linear  inch  of  tape 

Channels  or  tracks  on  the  tape  16  Track/tape 

Blank  tape  separating  each  record  1-1  l/2  Inches 
Tape  speed  1  to  I50  Inches/sec 

Transfer  rate  3OO  to  45,000  Char/seo 

Start  time  3  MlU.lsec 

Stop  time  3  Mlllisec 

Average  time  for  experienced  operator  30  Seconds 

to  change  reel  of  tape 
Physical  properties  of  tape 

Width  1  Inch 

Length  of  reel  3,800  Feet 

Composition  '  Mylar 

This  system  employs  the  PEELDATA  Tape  Transport. - 
These  units  are  connected  to  the  central  processor 
through  the  l/O  converter. 

Two  tracks  on  Mag  tape  are  "guard"  channels  and 
are  not  usable. 


INPUT 

Media  Speed 

Paper  Tape  Header  30  Char/second 

Communications  Converter  Approx.  45  KD,  rate 

Handles  up  to  8  simultaneous  real  time  Input 
channels 

Keyboard  on  control  panel  Manual  entry  speeds 

Mag  Tape  Transport  45  KC 

Communications  converter  rates  limited  by  pro¬ 
gramming. 


Parity  on  memory  transfer  and  Input/output j  over¬ 
flow;  non-existant  Instruction;  non-existant  memory; 
non-exlstant  devices  (l/o);  marginal  checking. 
Diagnostic  Programs. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Volt-Amperes,  computing  system 
Space,  central  processor 
Space,  system 
Area,  system 
Eoom  size,  system 
Air  conditioners ,  •  two 
Weight,  total  system,  Incl 
air  conditioners 


22  KVA 
25  cu.  ft. 

500.68  cu.  ft. 
80.10  sq,.  ft. 

S-109  shelter 
9,000  BTU/hr,  each 

4,150  lbs. 


BASICPAC  system  is  housed  In  a  S-I09  shelter  (75 
inches  high,  79  Inches  wide,  and  146  inches  long). 
Air  conditioning  Is  for  operator  comfort  only. 


PRODUCTION  RECORD 


Number  in  current  production  2 
Number  on  order  2 

Time  required  for  delivery  from 
receipt  of  order 


Produced  5 
Operation  3 
12  months 


PERSONNEL  REQUIREMENTS 


Estimated 


One  8-Hour  Two  8-Hour  Three  8-Hour 


Shift 

1 

2 

1-2 

1 


Shifts 

2 


Shifts 

3 


Supervisors 
Programmers 
and  Coders 

Operators  1-2  2-4  3-8 

Technicians  12  3 

The  number  of  coders  and  programmers  depends  on 
applications .  - 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 


OUTPUT 

Media  Speed 

Paper  Tape  Punch  20  Char/second 

FIELDATA  Typewriter  100  words/min 

Page  printer 

Must  be  operated  with  l/o  converter 
Communications  converter  Approx.  45  KC  rate 

Handles  up  to  8  simultaneous  real  time  output 
channels 
Nixie  display 

Under  program  control  or  operator  control 
Mag  tape  45  KC 

COST.  PRICE  AND  RENTAL  RATES 

Fairchild  Astrlonlcs  $1,000,000  for  2  complete  unite. 


Estimated  mean  time  between  failures: 

134  hours  for  BASICPAC  system. 

209  hours  for  BASICPAC  central  processor. 

ADDITIONAL  FEATURES  AND  REMARKS 

Ruggedlzed  for  field  use.  Will  operate  from 
-25^^  to  +1250P:  0  to  97?t  relative  humidity. 

The  system  is  expansible  in  that  1  to  6  additional 
memories  may  be  added,  and  1  to  56  l/o  devices  may 
be  added. 

This  machine  is  a  member  of  the  Ar^  FIELDATA 
family  of  computers.  It  uses  the  FltelDATA  code  and 
is  compatible  with  other  FIELDATA  machines. 

INSTALLATIONS 

Mobile  with  the  Ai^  in  the  field. 

Fairchild  Astrlonlcs  Division,  Wyandanch,  N.  1. 
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AH/TSK  6V 
BASICPAC 


AN/TYK  7v 

Minimal  Infoimer  (AN/TXK-Jv) 


INFORMER  MANUFACTURER 

International  Business  Machines  Corporation 


APPLICATIONS 

System  is  designed  for  military  field  use,  includ¬ 
ing  a  variety  of  applications,  such  as  Intelligence, 
Logistics,  and  Personnel. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  36  plus  sign  and  parity 

Binary  digits/lnstructlon  36  plus  spar.euand  parity 

Instructions  per  word  1 

Instructions  decoded  55 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 


Number  range 

Instruction  word  format  (Operation) _ 


38 

37' 

36  31 

30  28 

27  16 

15  1 

Parity 

Spare 

Operation 

Code 

Index 

Register 

Selection 

Index 

Increment 

Memory 

Address 

( Input -Output ) 


38 

37 

36.31 

30  22 

21  16 

15  1 

Parity 

Spare 

I/O 

Code 

Word  or 
Block  Count 

Device 
Addr.  1 

storage  Addr. 

Hegisters  and  B-boxes 

In  the  central  processor  there  is  a  total  of  10 
registers,  viz,  A  Q,  Program  Counter,  Program  Counter 
Store,  X,  Y,  and  4  Index  Registers.  There  is  one 
Input/Output  converter  instruction  register. 

The  system  utilizes  a  total  of  I7  arithmetic  in¬ 
structions,  8  transfer,  I7  logical,  3  sense,  ■and  10 
input -output  instructions. 

Mobidlc  A'ssembly  Program  may  be  used. 


ARITHMETIC  UNIT 

Inol.  Stor.  Access  Exclud.  Stor.  Access 
Microsec  Microsec 

Add  20. T  12. T 

Mult  392  376 

Dlv  ■  425  400 

Construction  (.Arithmetio  unit  only) 
i^rpe  Quantity 
Transistors  2N696  3,204 

Magnetic  Cores  4  maxwell  ‘5,799 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

...System  operates  primarily  sequentially,  however 
processing  may  proceed,  during  input-output  operations. 

CHECKING  FEATURES 

Checking  features  used  are  parity  on  memory  trans¬ 
fer  and  input/output,  overflow,  non-existant  instruc¬ 
tions,  non-exlstant  memory,  non-existant  devices 
(l/o),  and  marginal  checking.  Diagnostic  programs 
are  available. 


STORAGE 

No.  of  No.  of 

Mfedia  Words  Digits/Word  Microsec 

Core  4,096  38  8 

Disk  File  5,75.0,000  38  150,000 

Additional  Core  Storage  may  be  added  up  to  6  more 
4,096  memories. 

Magnetic  Tape 


No.  of  units  that  can  be  connected  I6  Units 

No.  of  charaoters/linear  inch 

300  Chaxs/lnch 

Channels  or  tracks  on  the  tape 

16  Tracks/tape 

Blank  tape  separating  each 

1-1. 5  Inches 

record 

Tape  speed 

I-I50  Inches/sec 

Transfer  rate  300 

to  45K  Chars/sec 

Start  time 

3  Millisec 

Stop  time 

3  MlUlsec 

Average  time  for  experienced 

30  Seconds 

operator  to  change  reel 

Physical  properties  of  tape 

Width 

1  Inch 

Length  of  reel 

3,600  Feet 

Composition 

Hylar 

Two  tracks  on  magnetic  tape  are  "guard"  channels 


and  are  not  useable. 


Media 

Magnetic  Tape 
Disk  File 
Paper  Tape 
Console 


Media 

Paper  Tape  Punch 
FIliLDATA  Typewriter 
Magnetic  Tape 


INPUT 

Speed 

45,000  char/sec 
69,000  char/sec 
30  char/sec 
Manual  entry  speed 


OUTPUT 

Speed 

20  char/sec 
100  words/min 
45,000  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Use 

Diodes 

6,314 

Switching  Units 

Transistors 

10,789 

Power  Amplification 

2B697 

210.255 

Magnetic  Cores 


Tape 

10,861 

Logical  Elements 

Ferrite 

163,840 

Core  Storage 

PERSONNEL  REQUIREMENTS 

One  8-Bbur 

Two  8-Hour  Three  8-Hour 

Shift 

Shifts  Shifts 

Supervisors 

1 

8  3 

Programmers 

1 

Coders 

1 

Operators 

1-2 

2-4  3-6 

Technicians 

1 

2  3 

Number  of 

programmer  B  and  coders  depends  on  appll- 

cation. 


AN/TIK  7v  informer 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Volume,  computer 
Area,  computer 
Boom  Size 
Floor  loading 


0.512  Kw  O.IA5  KVA  O.T  Pf 
21.0  cu  ft 
4.1  sq.  ft 
S-IO9  shelter 
110  Ihs/sq  ft 
440  Ihs  concen  max 
440  lbs 
158  lbs 
5/4  9?on 

Air  condi- 


Weight,  computer 
Weight,  air  conditioner 
Capacity,  air  conditioner 

System  is  Installed  in  S-I09  shelter 
tloning  is  for  operator  comfort  only. 


PRODUCTION  RECORD 


Humber  in  current  production 

Number  on  order 

Time  required  for  delivery 


1 

1 

18  months 


ADDITIONAL  FEATURES  AND  REMARKS 

System  is  ruggedized  for  field  use,  will  operate 
from  -25°F  to  +125°F,  0  -  9.7^  relative  humidity, 
and  has  the  ability  to  select  desired  information 
from  files  without  "knowing"  the  exact  location  of 
the  information.  Pulse  Magnetic  Logic  is  used.  This 
machine  is  a  member  of  Army  PIELDATA  family  of  com¬ 
puters.  It  uses  the  FIELDAI'A  code  and  is  compatible 
with  the  FIELDAI'A  machines. 

INSTALLATIONS 

International  Business  Machines  Corporation 
Neighborhood  Road 
Kingston,  New  York 


Photo  by  International  Business  Machines  Corporation 
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AN/m  TV  INFORMER 


AN/USQ  20  MANUFACTURER 

M/USQ  20  Havy  Tactical  Computer  Remington  Rand  Univao 

Division  Sperry  Rand  Corporation 

Univac  Park 

St.  Paul  16,  Minnesota 


APPLICATIONS 

Designed  as  a  Navy  tactical  data  system  computer,  it 
is  used  for  scientific,  general  purpose,  data  pro¬ 
cessing,  on  or  off-line. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 
Binary  digit s/word  50 

Binary  digits/instruotioa  50 

Instructions  per  word  1 


Photo  by  Remington  Rand  Univac 


Arithmetic  system  Fixed  point 
Instruction  type  One  address 
Instiaiction  word  format 


F 

Func¬ 

tion 

Code 

j 

Branch 

Cond. 

Des. 

K 

Operand 
Interp . 
Des. 

B 

Index 

Desig¬ 

nator 

Y 

Operand  (The  operand 
Deslg-  or  the  address 

nator  of  the  operand 

destination 

6-bits 

5-bits 

5-bits 

5-bits 

15  bits 

% 


AN/USQ  20 


/ 


Automatic  built-in  subroutines  Includes  automatic 
recovery. 

A  compiler  is  available. 

Registers  and  B-boxes  include  A  -  30  bit  address¬ 
able  accumulatorj  Q  -  3p-blt  ^dressable  logical 
function  register,  and  B^  -  B '  -  seven  (7)  15-bit 
index  registers  (B-boxes). 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microsec 

Add-  16  9.6 

Mult  35.2  -  112  35.2  -  112 

DiV  112  112 

Construction  (Arithmetic  unit  only) 

Transistors  1,900 

Diodes  5,700 

Arithmetic  mode  Parallel 

Timing  Asynchronous 


Operation 


Sequentiel 


Media 

Magnetic  Core 
Plugboard 


STORAGE 

Ho.  of  No.  of 
Words  Digits 

32,768  30 

16  30 


Cycle  Time 
Microsec 
8 
8 


INPUT 

Media 

Keyboard  (Flexowrlter) 

Paper  Tape 
Magnetic  Tape 

On-line  analog  to  digital  converters 
Specifications  not  yet  finalized. 


OUTPUT 

Media 

Hi-Speed  Printer 
Typewriter  (llexowrlter) 

Paper  Tape 
Magnetic  Tape 

On-line  digital  to  analog  converters 
Specifications  not  yet  finalized. 

CIRCUrT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  33, 787 

Transistors  10,265 

Magnetic  Cores  983, 040 
For  32,768  30-blt  words. 


CHECKING  FEATURES 


All  program  checked  (No  internal  checking). 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 

a. 5  Kw  3.1  KVA 

0.8  pf' 

Power,  air  condlt 

2.0  Kw  2.2  KVA 

0.9  pf 

Volume,,  computer 

60  cu  ft 

Area,,  computer 

27  sq  ft 

Weight,  computer 

2,320  lbs 

PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 


PERSONNEL  REQUIREMENTS 

Training  made  available  by  the  manufacturer  to  the 
user  includes  written  publications  on  description, 
theory,  operation  and  maintenance.  Orientation 
courses,  conducted  by  Training  Department,  Field 
Service  staff  personnel,  will  be  given  to  assist  in 
maintenance  of  compu-ters  at  site. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  real  time  clock, 
automatic  recovery,  repeat  mode,  extremely  versatile 
input-output  logical  function  capabilities,  and  wide 
environmental  limits. 

Unique  system  advantages  include  large  hi-speed 
core  memory,  versatile  .instruction  repertoire,  hl- 
oomputing  speed  (less  than  l4  microseconds  per  in¬ 
struction,  average),  and  asynchronous  type  of 
operation. 


INSTALLATIONS 

Remington  Rand  Univac 

Division  of  Sperry  Rand  Corporation 

Univac  Park 

St.  Paul  16,  Minnesota 
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Air/USQ  20 


ASC  15 

Advance  System  Controller  Model  I5 


MANUFACTURER 

International  Business  Machines  Cprporation 
Federal  Systems  Division 


Welded  Encapsulated  Module 

APPLICATIONS 

Computer  is  used  in  airborne  guidance  and  control 
systems  and  is  capable  of  a  number  of  guidance  sys¬ 
tem  monitoring  and  check-out  functions  (groiind  opera¬ 
tions).  System  is  similar  to  the  computer  being 
developed  by  IBM  for  use  in  the  Titan  Guidance  Sub¬ 
system. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  dlgits/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Humber  range 


Binary 

27 

9 

5 

22 

Fixed  point 

Two  address  (modified) 


Photo  by  International  Busiiiess  Machines  Corporation, 
Federal  Systems  Division 


Instruction  word  format 

A  computer  instruction  consists  of  the  following 
nine  bits:  FFFFF,  TTTT.  Every  operation  can  be 
considered  a  transfer  of  the  contents  of  the  F  (from) 
address  to  a  location  specified  by  the  T  (to)  ’address' 
memory. 


ARITHMETIC  UNIT 

Inol  Stor  Access  Exclud  Stor  Access 
Microsec  Microseo 

Add  312  156 

l*ilt  2,028  1,872 

High  speed  Mesa  transistors  are  used  in  the  arith¬ 
metic  unit. 


Arithmetic  mode 

Timing 

Operation 


Serial 

Synchronous 

Sequential 


ASC  15 
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There  are  two  independent  arltBmetic  elements  (Adder 
and  Multiplier).  Addition  e'  ’  multiplication  can 
he  performed  simultaneously.  .  — . 

STORAGE 

Ho.  of  Ho.  of  Access 

Medium  '  Words  Bits  Microsec 

Magnetic  Drum  5,84o  99,58l|-  5,000 

Thin  Shell  Magnetic  Drum  -  Air-floated  read-write 
heads. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  O.I50  Kw 

Volume,  computer  Between  2  and  3,  ou  ft 
A  fan  provides  100  ou  ft/mln  of  air  at  a  pressure 
rise  of  2”  water  above  atmospheric  pressure. 

Weight,  computer  Under  100  Ihs 

Computer  logic  is  packaged  in  welded  encapsiaated 
modules. 


Media 

Cptisyns  (hl-speed) 

Optlsyns  (lo-speed) 
Discrete  Inputs 


INPUT 

Speed 

6,400  positive  increments/sec 
3,200  negative  increments/sec 
(Accelerometer  and  attitude) 
100  Increments/seo 
(real-time) 

As  programmed 
(T40  in  number) 


OUTPUT 

Media  -Speed 

5  Ladder  As  programmed 

(+  6  volts  64  increments) 
12  Discrete  As  programmed 

1  Digital  5  bit  parallel 


RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  is  designed  for  a  mean  time  to  failure  of 
1, 000  hours . 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  welded  encapsulated 
module  packaging,  built  to  conform  to  missile  en¬ 
vironmental  specifications,  dual  arithmetic  units, 
and  high  reliability  (MTF  greater  than  1,000  hours). 

Unique  system  advantages  include  miulnml  address¬ 
ing,  which  requires  only  9  bits  per  instruction, 
and  a  number  of  system  monitoring  and  control  func¬ 
tions  . 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

High  speed  Mesa  transistors  are  used. 


CHECKING  FEATURES 

There  is  a  built-in  check  to  determine  whether  com¬ 
puter  is  out  of  synchronization. 
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ASC  15 


ATHENA 

ATHENA 


-  MANUFACTURER 

Hemlngton  Rand  Univao 

Division  of  Sperry-Rand  Corporation 


APPLICATIONS 

Primary  application  is  as  a  missile  guidance  compu¬ 
ter.  It  is  a  special  purpose,  on-line  machine  that 
runs  synchronized  with  the  guidance  system. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/  word  2k 

Binary  digits/instruction  IJ 
Instructions  per  word  1 

Instructions  decoded  3k 

Arithmetic  system  Fixed  point  (fractional) 

Instruction  type  One  address 

Data  Registers 
Accumulator 
Quotient 
Exchange 
Steering 
Acceleration 
Discrete 
Display 


Hioto  hy  Remington  Rand  Univao 
Division  of  Sperry-Rand  Corporation 

Control  Registers 
Tape  Assembly 
Drum  Transfer 
Erogram  Control 
Erogram  Address 
Tape  Disassembly 
Input  Data  Control 
Input  Constants  Control 

ARITHMETIC  UNIT 

Exclud  Stor  Access 
Micro sec 

Add  40 

Mult  520 

Div  1^  000 

Construction  (Arithmetic  unit  only) 

Transistors  800 

Diodes  000 

Arithmetic  mode  Earallel 

Timing  Synchronous 

Operation  Sequential 


ATHENA 
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STORAGE 

No.  of  No.  of  Bln  Access 
Media  Words  Dlglts/Word  Mlcrosec  • 

Magnetic  Drum  8,192  17 

Magnetic  Core  256  Sk  40 

Magnetic  Tape 

No.  of  units  that  can  he  connected  1  Unit 

No.  of  ohars/n.lneax  Inch  of  tape  200  Chai-s/lnch 

Channels  or  tracks  on  the  tape  7  Eracks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  '  2k  Inches/sec 

Transfer  rate  4,800  Chars/sec 

Start  time  5,000  Milllsec 

Stop  time  5,000  Milllsec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  60  Seconds 

Physical’ properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

Composition  %lar 

The  magnetic  drum  contents  cannot  be  altered  by  a 
program  Instruction. 

The  magnetic  tape  unit  Is  a  system  monitor  only. 


INPUT 

Medium 
Paper  Tape 

Header  can  Introduce  Information  to  the  magnetic 
drum  or  the  simulator. 


OUTPUT 

Media 

Magnetic  Tape 

Tape  unit  can  record  computational  results  along 
with  Input  data. 

Paper  Tape 

Punch  can  record  program  information  from  magnetic 
drum  or  core  storage. 

Printer 

Printer  can  record  8  decimal  or  octal  digits. 

The  simulator  Is  a  combination  Input-output  device 
used  to  check  computer  operation. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

l^ype  Quantity 

Diodes  55, 000 

Transistors  7, 500 

Magnetic  Cores  7,680 


CHECKING' FEATURES 

Checking  features  include  add,  dl'vlde  and  shift 
overflow  Invalid  instruction.  Checking  may  option¬ 
ally  be  performed  by  a  simulator. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  5-5  Kw  10  KVA  0.55  Pf 
Volume,  computer  2,860  cu  ft 

Area,  computer  570  Bq_  ft 

Room  size  56  ft"X  24  ft 

Capacity,  air  conditioner  5  Tons 

Weight,  computer  21,000  lbs 

Power  requirement  based  on  actual  measurement. 


PERSONNEL  REQUIREMENTS 

Written  pubiications  on  description,  theory,  opera¬ 
tion  and  maintenance;  orientation  courses  conducted 
by  training  department;  staff  of  the  maaufaotureu''s 
field  service  personnel  assist  In  maintenance  of 
the  computer  on  site. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  outstanding  feature  Is  reliability. 
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ATHENA 


J 


BENDIX 

BENDIX  G-I5D  and  MEA-2 


CUBIC  TRACKER 


MANUFACTURER 


p/o  AH/C[SQ-29(xL-1)  Computer  Division 

Bendix  Aviation  Corporation 
and 

Cubic  Corporation 


APPLICATIONS 

Systems  are  located  at  Q^yndall  Air  Force  Base,  Cape 
San  Bias,  and  Carabelle,  Florida.  Tracking  Stations 
at  Cape  San  Bias  and  Carabelle  develop  direction 
cosines  measured  from  x  &  y  base  lines  for  up  to 
three  targets,  and  a  frequency  correction  word  for 
each  target  transmitter.  Information  is  transmitted 
via  data  link  to  computing  site  at  Tyndall.  Data 
words  are  automatically  converted  to  G-I5D  word 
length  and  written  directly  on  computer  drum.  Pro¬ 
gram  converts  direction  cosine  Information  to  (x,y,z) 
position  and  controls  automatic  position  plot  of  two 
of  the  three  targets.  A  command  word  is  generated 
at  the  computer  site  to  instruct  the  program  which 
target  trajectories  to  plot,  the  change  being  con¬ 
trolled  by  transmission  of  a  release  signal  from  one 
target  (interceptor)  and  a  burst  signal  from  a  second 
target  (missile).  Burst  also  causes  the  program  to 
compute  the  vector  miss  distance  from  the  target 
(drone)  to  the  missile  in  the  velocity  vector  coord¬ 
inate  system  of  the  drone,  and  the  scalar  escape  dis¬ 
tance  between  the  missile  and  the  interceptor  in  the 
MATTS  (AB/GrSQ-29)  coordinate  system.  Program  modifi¬ 
cations  also  permit  computation  of  x,  y,  z  coordinates 
of  any  or  all  targets  either  on  a  sample  by  sample 
basis  (basic  pample  rate  is  20/see)  in  non-real  time, 
or  at  a  rate  of  approximately  one  sample/see  either 
real  or  non-re<il  time. 

Though  the  system  was  basically  designed  for  scor¬ 
ing  air-to-air  missile  firings  it  has  also  been  suc¬ 
cessfully  used  to  track  missiles  fired  from  the 
ground. 

Modifications  made  to  the  G-15D  to  penult  on-line 
data  processing  were  accomplished  so  as  to  also  per¬ 
mit  general  puirose  use  of  the  computer.  Part  of 
the  high  speed 'Juhoh  facility  was  utilized  for  an 
additional  long  memory  line  for  format  conversion 
and  automatic  data  entry,  and  the  DA-2  circuitry  was 
modified  in  a  minor  way  to  permit  data  to  be  written 
on  the  M16  and  MI7  long  lines  separately. 


•STORAGE 


Ho.  of 

No.  of 

Access 

Media 

Words 

Digits 

Micro sec 

Computer  Drum  long 

line 

108 

5,132 

19,500  avg 

Computer  Dinm  4  wd. 

line 

4 

U6 

504  avg 

Computer  Drum  2  wd. 

line 

2 

58 

270  avg 

Computer  Drum  1  wd. 

line 

1 

1 

270 

INPUT 

Media 

Speed 

Photo  Tape  Reaider  200  hex  char/sec 

MEA-2  (Bendix)  kZJ  hex  char/sec 

300,000  words/imlt 
max.  of  4  units 

IBM  l^ewrlter  Modified  Manual 
Matts  Buffer  &  Input  Register 

Buffer  "reads"  incoming  data  at  rate  of  20  samples/ 
sec  max,  stores  twelve  I9  bit  cosine  words  and  six 
10  bit  calibrate  words  at  3Eo  bit  rate,  "write"  data 
onto  computer  drum  at  llOkc  clock  rate  under  auto¬ 
matic  control  of  computer  and  converts  words  into 


computer  word  length  of  29  bits.  Maximum  time  between 
end  of  "read"  and  start  of  "write"  19,500  mlcroseo. 
{1/2  drum  rev).  Write  time  =  4,860  mlcrOsec  (18  word 
times).  Input  register  automatically  reads  one  word  • 
onto  computer  Early  Buss  under  program  control.  Max¬ 
imum  access  time  is  if  wt  (l,080  mlcroseo  including 
ready  test. 


OUTPUT 

Media  Speed 

Photo  Tape  Punch  I7  hex  char/sec 
MEA-2  kZJ  hex  char/sec  Max.  of  units 

IBM  !?ypewriter  8  hex  char/sec 

Output  Register  270  mlcrosec/word  Under  program 

control 

Minimum  program  time  for  (x,  y,  z)  plot  of  two  tar¬ 
gets  via  output  register  is  16  word  times  {li320 
^croseo)  including  transfer  from  storage  and  trans¬ 
fer  to  output  register.  Output  register  operates 
automatically  under  computer  control. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer  4.3  Kw  4.5  KVA  0. 

Power,  air  conditioner  6  Kw  7.5  KVA  0. 

Volume,  computer  60  cu  ft 

Volume,  MEA-2  30  cu  ft 

Volme,  MATOS  System  I30  cu  ft 

Volume,  air  conditioner  I92  cu  ft 

Area,  con^iuter  10  sq.  ft 

Area,  MTA-2  6  sq  ft 

Area,  MATOS  System  18  sq  ft 

Area,  air  conditioner  24  sq  ft 

Room  size,  system  Van  30  x  8  x  7.5  ft 

Room  size,  air  conditioner  4x6x8  ft 
Floor  loading,  system  45  Ibs/sq  ft 

Weight,  computer  450  lbs 

Capacity,  air  conditioner  6  Tons 

Parking  pad  is  approximately  30  x  10  ft 
Power  is  220  v,  60  cycle,  5-wlre,  80  amps. 


95  Pf 
80  pf 


COST,  PRICE  AND  RENTAL  RATES 

Components  distribution 
Computer  Site 

il)  Data  Handling 

2)  Data  Link  (GFE) 

3)  Tape  Recorders 

4)  Computer  and  !5ypewriter 

5)  MTA-2 

(6)  d/a  Converters  (5  ea) 

(7)  Plotting  Boards  (2  ea) 

Tracking  Sites 

il)  Tracking  System 
2)  Data  Handling 
(3)  Tape  Recorders  (2  ea/site) 

(4)  Data  Link  (GFE) 

Airborne  Transmitters 

!l)  Interceptor 
2)  Target 
(3)  Missile 


BEHDIX  -  CUBIC  TRACKER 
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Maintenance  available  on  system  through  Cubic  Corp. 
Maintenance  available  on  computer  through  Bendix 
Computer  Division. 


PERSONNEL  REQUIREMENTS 


Supervlsors- 

One  8-Hour 
Shift 

Used  Recom 

Two  8-Hour 
Shifts 
Used  Recom 

Three  8-Hour 
Shifts 

Used  Recom 

Programmers 

Engineer- 

1  1 

1  1 

1 

1 

Operator  3  ^  3  o 

Operation  tends  toward  open  shop. 

0 

12 

Methods  of  training  used  Includes  formal  classroom 
plus  on-the-job  training  under  qualified  personnel, 
teaching  operation  and  maintenance.  Customer  per¬ 
sonnel  (USAF), "includes  1  Supervisor,  2  Programmers 
(Computer  Operators)  and  10  Technicians. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  40  Hours 
Good  time  12  Hours/WeeK  (Average) 

Attempted  to  run  time  12.1  Hburs/Week  (Average) 
C^erating  Ratio  (Good/Attempted  to  run  time)  0.99 
Above  figures  based  on  period!  Mar  60  to  1  Aug  60 
Date  this  system  passed  customer  acceptance  test: 
undergoing  acceptance  tests. 

Time  is  probably  available  to  other  AF  organiza¬ 
tions  on  an  availability  basis. 


ADDITIONAL  FEATURES  AND  REMARKS 

System  utilizes  GP  computer  for  special  purpose 
application  yet  permits  utilization  of  computer  for 
GP  applications  by  merely  rotating  a  switch. 

System  measures  spatial  position  to  50  parts/ 
million,  less  than  40  ft.  error  in  vector  miss  dis¬ 
tance. 

Special  purpose  system  utilizing  GP  computer  system 
designed  for  scoring  air-to-air  missile  firing,  with 
latitude  in  design  to  permit  modification  to  other 
related  applications. 


FUTURE  PLANS 

Replacement  of  electro-mechanical  servo  system 
and  data  handling  system  at  tracking  sites  with 
Cubic  Electronic  Digital  Phase  Meters. 

INSTALLATIONS 

System  distributed  between  Tyndall  AFB,  Cape  San 
Bias,  and  Carabelle,  Florida. 
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BENDIX  DI2 

Bendix  D12  Digital  Differential  Analyzer 


MANUFACTURER 

Bendix  Computer  Division  of  Bendix  Aviation  Corp. 


Photo  by  Grlffiss  Air  Force  Base 


APPLICATIONS 

Manufaotxirer 

Solution  of  differential  equations. 

Statistical  Services  Div.,  Hq  RADC,  Grlffiss  AFB 
The  system  is  used  for  the  solution  of  scientific 
problems,  involving  differential-integral  equations 
(orbits,  trajectories,  Bessel  functions,  etc). 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal"  number  system  Binary  coded  decimal 
Decimal  diglts/word  8 

Arithmetic  system  Fixed  point 

Humber  range  -5.0000000  to  tij-. 9999999 

As  this  system  is  a  digital, differential  analyzer, 
usual  digital  computer  instr'uctlons  are  not  used. 

The  computer  employs  a  semi-fixed  program. 

ARITHMETIC  UNIT 

Microsec 

Add  time  (exolud  stor  access)  43 

Construction  Vacuum  tubes 

Basic  pulse  repetition  rate  200  Kc/seo 
Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


Decimal  digits  are  treated  serially,  whereas  their 
binary  codes  are  held  in  parallel. 


STORAGE 

Manufacturer 

Media  Words  Binary  Digits 

Magnetic  Drum  S50  22,000 

Access  times  are  not  relevant  because  of  the  fixed 
program. 

Grlffiss  AFB 

Magnetic  Drum  240  8  plus  sign 

This  system  lias  60  integrators. 


Manufacturer 
Media 
Paper  Tape 

Grlffiss  AFB 
Paper  Tape 
Typewriter  Keyboard 
Curve  Follower 
(Attachment ) 


INPUT 

Speed 
6  dig/sec 

6  dig/sec 
Manual 

20  dig/sec  (imperical  Input) 
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OUTPUT. 


Manufacturer 
Media  Speed 

Typewriter  10  dlg/see 

Graph  Plotter  20  dlg/sec,  100  steps/lnch 

Grlffiss  APB 

Typewriter  (XBM)  10  dig/sec 

Paper  Tape  ‘  10  dlg/sec 

Graph  Plotter  20  dlg/sec,  100  steps/inch 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  YOO 

Tube  types  6 

Crystal  diodes  2,200 

Separate  cabinets  2 

CHECKING  FEATURES 

Overflow  In  addition 

Prescribed  code  as  a  result  of  addition 
-*  * 

POWER,  SPACE,  WEIGHT.  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  7.5  Kw 

Power,  air  conditioner  IO5  cu  ft  25  sq  ft 

Weight,  computer  2,000  lbs 

A  desk  is  provided  In  addition  to  the  computer  con¬ 
sole  proper. 

Grlffiss  APB 

Power,  computer  7.5  Kw 

Volume,  computer  125  cu  ft 

Area,  computer  t2.5  sq^  ft 

Boom  size,  computer  400  sq  ft 

Located  on  false  floor.  Air  conditioner  is  shared 
with  other  equipment. 


PRODUCTION  RECORD 

Manufactxirer 

The  Bendix  D-12  Is  no  longer  in  production  and  Is 
manufactured  only  when  a  customer's  needs  can  not 
be  met  by  any  other  equlpnent.  The  DA-1  used  with 
the  G-I5D  General  Purpose  Computer  System  Is  based 
on  the  D-12  and  uses  the  memory  of  the  G-I5D  for  ’com¬ 
bined  GPC  and  DDA  operation.  The  DA-1,  while  low- 
priced,  is  therefore  equipped  with  IO8  integrators 
and  108  constant  multipliers. 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Approximate  cost  of  basic  system  $55>000,  including 
one  graph  plotter  unit. 

Approximate  cost  of  addl-tional  equipment  $8,055 
unit  for  Interconnecting  -two  computers. 

Grifflss'  APB 

The  basic  computer  cost  $1|8,000.  ' 

The  extra  coding  unit,  ^aph  plotters  and  curve 
follower  cost  $20,000. 

PERSONNEL  REQUIREMENTS 

Grlffiss  APB 

System  requires  one  engineer  and  1  operator. 

Operation  tends  toward  closed  shop.  Method  of  training 
Includes  the  use  of  maintenance  manuals  and  on-the-Job 
train’-ng. 

Manufacturer 

Good  time  500  Hours 

Attempted  to  run  time  6OO  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Passed  Customer  Acceptance  Test  1  Aug  54 
Grlffiss  APB 

Average  error-free  running  period  40  Hours 

Good  time  1,000  Hours 

Above  figures  based  on  period  I5  Mar  56  to  1  Nov  56. 
Passed  Customer  Acceptance  Test  I5  Mar  56 

ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

The  system  is  xmusually  easy  to  code  and  operate, 
since  it  is  a  fixed  code  machine. 

INSTALLATIONS 

Products  Division 
Bendix  Aviation  Corporation 
Mishawaka,  Indiana 

Wright  Air  Development  Center 
Wright -Patterson  Air  Porce  Base 
Dayton,  Ohio 

Redstone  Arsenal 
Huntsville,  Alabama 

Locisheed  Aircraft  Company 
Marietta,  Georgia 

Grlffiss  Air  Force  Base 

Rome,  New  lork  _  . 
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BENDIX  GI5 

Bendix  GI5 


MANUFACTURER 

Bendix  Corporation 
Bendix  Computer  Diviaion 


APPLICATIONS 

Manufaotumr 

General  purpose  and  scientific  con^iuting. 

U.  S.  A.  Artillery  &  Missile  Schoolj  Ft.  Sill 
Located  in  Bldg.  9OQ,  Gunnery/Caimon/Rocket  Dept., 

Fort  Sill,  OklalioBa,  the  system  is  used  for  cannon 
and  rocket  research  studies. 

U.  S.  A.  Command  and  General  Staff  College 
Located  in  Room  34?,  Bell  Hall,  USACGSC,  the  system 
is  used  for  curve  fit  analysis  of  nuclear  data  for 
instructional  and  operational  purposes,  various  con¬ 
version  tables,  and  production  of  data  for  tables  of 
precollated  nuclear  target  analyses  (Weapon  Selection 

S  y  • 

U.  S.  A.  Engineer  District,  Little  Rock 
Located  at  300  Broadvay,  Little  Rock,  Arkansas,  the 
system  is  used  for  reservoir  and  flood  routing,  earth¬ 
work  quantities  for  embankments  and  hl^wnys,  stability 
analysis  for  dams  and  walls,  traverse  closure  in  sur¬ 
veys,  moment  distribution,  reinforced  concrete  design  - 
cantilever  wall,  and  pile  foundation  design. 


Photo  by  North  American  Aviation,  Inc. 

...  D.  S.  A.  Engineer  District,  ,Los  Angeles 
Located  at  the  Los  Angeles  District  Office,  the  sys¬ 
tem  is  used  for  engineering  computations  in  the  fields 
of  surveying,  soils,  hydrology,  hydraulics,  structural 
design  and  miscellaneous  engineering  applications. 

U.  S.  A.  Map  Service,  Americas  Division 
Located  at  Araiy  Map  Service,  Americas  Division,  65OO 
Brooks  Lane,  Wa.shington  23;  system  is 

used  for  geodetic,  astronomic,  and  photogrammetric 
computations . 

U.  S.  A.  Ord.  Frankford  Arsenal  -  OEnBA-6230 
Located  at  Frankford  Arsenal  Bldg.  220-lst  floor, 
the  system  is  used  for  optical  design  -  955^,  and 
miscellaneous  technical  -  5^. 

U.  S.  A.  Ordnsince  Mission,  White  Sands  Missile 
Range 

Located  at  the  Structures  Branch,  the  syetem  is  losed  ' 
for  calculation  of  structural  response,  stress  anal¬ 
ysis  calculations  in  stmotural  members,  processing 
of  structural  data  collected  from  missile  rsmge  fir¬ 
ings,  processing  of  structural  data  collected  from 
laboratory  tests  of  structural  items,  calculations 
involving  simulations  of  missile  systems,  and  research 
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Photo  hy  Haval  Supersonic  Laboratory,  MIT 

U.  S.  H.  Engineering  Experiment  Station 
Annapolis 

Located  in  Building  115  the  system  Is  used  for  noise 
spectrum  analysis,  magnetic  flelds-data  reduction  and 
statistical  analysis,  bearings  computations,  harmonic 
tables  computation,  thermoconductlvlty-regression 
analysis,  "one-shot"  type  engineering  problems,  and 
training  of  station  personnel. 

U.  S.  N.  Hydrographic  Office,  Sultland 
Located  at  the  Geodetic  Computing  Unit,  Survey  Branch, 
Chart  Construction  Division,  system  Is  used  for  posi¬ 
tion  determination,  trlangulation  computations,  elec¬ 
tronic  aids  to  navigation  computations,  statistical 
studies,  astro  and  azimuth  congnitatlons  and  distance 
computations . 

U.  S,  N.  Mine  Defense  Laboratory 
System  Is  used  as  an  on  line  computer  In  a  navigation 
system  to  provide  positional  data  on  a  real  time 
basis. 

U.  S.  M.  Missile  Center  Point  Mugu 
System  Is  used  for  the  solution  of  engineering  prob¬ 
lems,  particularly  those  of  guided  missile  design  and 
analysis,  and  satellite  and  probe  trajectories. 

U.  S.  N.  Supersonic  Laboratory,  M.I.T. 

Located  at  $60  Memorial  Drive,  Cambridge,  Mass,,  sys¬ 
tem  is  used  mainly  for  on  line  processing  of  experi¬ 
mental  wind  tunnel  data;  e.g.  force  and  moment  aero¬ 
dynamic  tests,  pressure  distribution  tests,  heat 
transfer  testing,  nozzle  block  calibration,  and  st3.'ain 
gage  balance  calibration. 
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into  transient  loading  at  missile  structures.  This 
computer  is  to  be  used  to  reduce  the  engineering 
time  reqjilred  for  structural  analyses  calculations 
resulting  from  measurements  collected  during  missile 
range  operations  and  structural  laboratory  testing. 

U,  S.  A.  Snow  Ice  Permafrost  Research  Establish¬ 
ment 

Located  at  1215  Washington  Ave.,  Wilmette,  Illinois, 
the  system  is  used  for  engineering  analysis. 

U.  S.  H.  Air  Development  Center 
Located  at  the  Aeronautical  Conputer  Laboratory, 
JohnsvUle,  Pa. ,  the  system  is  used  for  scientific 
conputations  and  scientific  data  processing. 

U.  S.  H.  Bureau  of  Weapons 
Located  In  Temporary  "W"  Bldg.,  Room  2W9I,  l8th  & 
Constitution  Avenue,  H.  W.,  Washington,  D.  C.  the 
system  Is  used  for  the  solution  of  scientific  prob¬ 
lems  only. 

U.  S.  N.  Charleston  Shipyard 
Located  at  the  Design  Division,  Planning  Department, 
the  system  Is  used  for  polemast  stress  einalyses, 
longitudinal  strength  calculations,  transverse  strength 
calculations,  shear  and  moment  curves  for  simply  sup¬ 
ported  beams,  A.C,  power  analysis,  A.C.  lighting  anal¬ 
ysis,  angle-arc  analysis,  list  and  stability  calcula¬ 
tions,  natural  frequency  of  resilient  mounts,  inclin¬ 
ing  experiments,  weight  and  moment  calculations, 
lighting  system  fixtures  analysis,  moment  distribu¬ 
tions,  star  tracker,  trocholdal  wave,  curve  expan¬ 
sions,  and  properties  of  simply  supported  beams. 
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Photo  by  U.S.A.F.  Patriolc  AFB 


U.  S.  Bureau  of  Eeolamatlon,  Salt  Lake  City 
Located  at  32  Exchange  Place,  Salt  Lake  City,  Utah, 
the  system  is  used  for  representative  civil  engineer¬ 
ing  computer  applications  in  design,  office  engineer¬ 
ing,  project  development  and  construction  contract 
administration  work,  such  as  earthwork  volumes  for 
roads,  canals,  borrow  pits,  multiple  linear  corre¬ 
lation-forecasting  runoff,'  drain  spacing  analysis, 
trlangulatlon  and  traverse  computations,  operation 
studies  for  reservoirs  and  related  facilities,  water 
surface  profiles,  and  flood  routing  through  a  reser¬ 
voir. 

Illinois  Division  of  Highways 
Located  at  the  Illinois  Division  of  Highways,  Bureau 
of  Research  and  Planning,  State  Office  Building, 
Springfield,  Illinois,  the  computer  is  used  for  com¬ 
putation  of  highway  cut  and  fill  quantities  and  perti¬ 
nent  earthwork  design  data,  moment  influence  line 


ordinates  for  5  anii  ^-span  continuous  beams,  bridge 
deck  elevations  adjusted  for  dead  load  deflections, 
traverse  closure  and  coordinate  adjustment,  areas, 
etc. ," "earthwork  embankment  stability  analysis,  rectan 
gular  and  circular  column  analysis,  azimuth  determlna 
tlon  from  sun  observation,  geodetic  position  from 
State  plane  coordinates  and  vice  versa,  and  highway 
letting  cost  distribution. 

This  computer  is  used  for  the  solution  of  engineering 
problems  only,  -  problems  which  require  a  relatively 
small  amoimt  of  input  data,  but  a  great  amount  of 
complex  mathematical  computation. 

Michigan  State  Highway  Department 
Located  on  the  8th  Floor  of  the  S.  T.  Mason  Building, 
Lansing,  Michigan,  the  system  is  used  by  the  Michigan 
State  Highway  Department,  Road  Design  Division,  for 
earthwork  computations,  vertical  alinement  computa¬ 
tions,  clrole-clrole,  circle-line  intersections. 
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traverse  o3,osure  computations,  and  storm  sewer  design. 
It  Is  used  by  the  Traffic  Division  for  traffic  pattern 
classification  and  loadometer.  It  Is  used  by  the 
Bridge  Design  Division  for  clroulsir  bridge  geometry, 
vertical  allnement,  pier  design,  composite  beam  de¬ 
sign,  plate  girder  design,  slab  and  screed  data  for 
the  stral^t  bridge,  straight  bridge  elevations, . 
abutment  design,  and  3,  and  5  span  girder  calcula¬ 
tions.  The  system  is  also  used  for  bid  checking. 

AlHesearch  Mfg.  Co.  of  Arizona 
Located  at  402  South  36th  Street,  Phoenix,  Arizona, 
the  system  Is  used  for  test  data  reduction  for  gas 
turbines,  starters,  pneumatic  controls,  engineering 
design  problems  for  various  aircraft  components,  and 
engineering  reseeiroh  problems  relative  to  aircraft 
and  missile  components. 

Bendlx  Aviation  Corp.,  Eclipse-Pioneer  Division 
Located  at  Plant  One,  Teterboro,  H.J.,  the  system  Is 
used  for  the  numerical  solution  of  differential  equa¬ 
tions,  amplitude  and  polar  angles  of  complex  rational 
functions  to  facilitate  Bode  and  Nyquist  stability 
analysis,  and  Inverse  Interpolation  programming  to 
find  the  roots  of  transcendenteuL  equations. 

Bendlx  Radio  Division,  Bendlx  Aviation  Corp. 

Located  In  the  Engineering  Bldg.,  Towson,  Md.,  the 
system  Is  used  for  all  sorts  of  scientific,  physical 


Photo  by  Michigan  State  Highway  Department 

problems.  The  majority  have  to  do  with  radar  systems 
development. 

Bendlx  Systems  Division,  The  Bendlx  Corporation 
Located  at  the  Data  Processing  and  Display  Dept., 

Bendlx  Systems  Dlv. ,  Ann  Arbor,  Michigan,  the  Bendlx 
G-I5A  Computer  Is  used  In  conjunction  with  CRT  Dis¬ 
play  equipment  for  the  COMPAC  Contract.  This  general 
purpose  computer  has  been  modified  for  real-time 
cathode  ray  tube  display  of  simulated  air  traffic' 
raids  against  radar  environments. 

Dow  Chemical  Company 

Located  at  the  Dow  Chemical  Company,  Engineering 
Dept.,  Bldg.  B-1201,  Room  3129,  Freeport,  Texas,  the 
system  is  used  for  chemical  engineering  (distillation, 
heat  exchange,  flow  of  fluids,  absorption),  for  mechan¬ 
ical  engineering  (piping  flexibility),  for  civil  en¬ 
gineering  (surveying),  and  for  other  engineering 
problems . 

Ebasco  Services  Inc. 

Located  at  2  Rector  Street,  New  York  6,  New  York, 
the  system  is  used  for  economic  calculations,  electri¬ 
cal  calculations  (electric  power  fields),  steam  turbo¬ 
generator  and  associated  mechanical  oalciilatlons, 
pipe  stress,  and  structural  analysis. 

Fellows  Gear  Shaper  Company 

Located  in  the  Engineering  Dept.,  River  Street,  Sprlng- 
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field;  Vt.,  the  system  is  used  for  calculation  of  all 
data  pertaining  to  gear  shaper  helical  and  spxu-  cutters, 
master  gears,  shaving  tools,  cams,  form  ground  cam 
cutters,  pitch  lines  of  non-circular  gears,  analysis 
of  gear  errors  (Fourier  coefficient  method).  The 
system  is  used  eilso  for  the  calculation  of  forces 
and  stresses  in  molding  machines. 

Ford  Instrument  Company 

Located  in  the  Kngineering  laboratory  No.  11,  31-10 
Thomson  Ave.,  LIC,  H.  Y. ,  the  whole  number  machine 
(G-I5D)  is  used  for  the  solution  of  equations  for 
nuclear  reactor  models,  cam  design,  missile  and 
orbital  trajectories,  on  line  instrument  data  process¬ 
ing  and  data  reduction,  digital  conqiuter  design  simu¬ 
lation,  and  solution  of  matrix  (lO  x  lO)  equations 
for  electrical  network.  The  Digital  Differential 
Analyzer  is  used  for  nuclear  reactor  design,  inertial 
platform  response,  and  simulation  of  navigational 
systems. 

General  Mills,  Inc.,  Mechanical  Division 
Located  at  2003  E.  Hennepin  Ave.,  Minneapolis  I3, 

Minn.,  the  system  is  used  for  data  reduction  and 
engineering  analysis. 

Hercules  Powder  Co.,  Applied  Mathematics  Dlv. 
Located  at  the  Company  Home  Office,  Wilmington  99, 

Dei.,  the  systfan  is  used  for  the  solution  of  engineer¬ 
ing  problems  in  distillation  calculations,  heat  trans- 


Photo  by  U.  S.  Army  Engineers,  Los  Angeles  District 

fer  calculations,  pipe  sizing,  personnel  forecasting, 
and  project  accounting.  Other  applications  Include 
multiple  correlation,  mass  spectrometer  calculations, 
roclsnt  trajectory  calculations,  and  specific  Impulse 
calculations. 

International  Harvester  Company 
Located  at  5225  So.  Western  Blvd.,  Chicago  9<  Illinois, 
the  system  is  used  in  engineering  design  for  aero¬ 
dynamic  analysis,  thermodynamic  analysis,  stress 
analysis,  and  engine  simulation,  in  data  reduction 
for  engine  test  cell  data,  in  cost  reduction  for 
materials  handling,  and  in  statistics  for  regression 
analysis. 

Humble  Division,  Humble  Oil  &  Beflning  Company 
Located  at  the  Humble  Houston  Research  Center,  3120 
Buffalo  Speedway,  Houston,  Texas,  the  system  is  used 
for  the  study  of  applicable  numerical  techniques  for 
predicting  the  movement  of  fluids  through  the  pores 
of  reservoir  rooks,  for  the  study  of  applicable 
techniques  for  predicting  and  optimizing  drilling 
operations,  for  the  study  of  techniques  for  well  log 
interpretation,  and  for  miscellaneous  computation 
associated  with  numerous  other  endeavors  in  our 
field  of  activity. 

Lockwood,  Kessler  &  Bartlett,  Inc. 

Located  at  One  Aerial  Way,  Syosset,  N.  Y.,  the  system 
is  used  for  structural  analysis  and  design,  hlf^way 
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design  and  supervision,  and  surveying  and  photogram- 
metry.. 

The  Martin  Con^iany 

Located  at  the  Manufacturing,  Engineering,  and  Re¬ 
search  Dept . ,  Machine  Planning  Section,  Baltimore, 
Md.,  the  system  Is  used  for  numerical  control,  for 
the  manufacture  of  punched  tape  to  operate  numerical 
control  milling  machines.  It  Is  edso  used  to  compute 
various  engineering  and  mathematical  problems. 

Hoith  American  Aviation,  Inc.,  Missile  Division 
Located  at  1^2ll^  Lahewood  Boulevard,  Downey,  Calif., 
the  system  is  used  for  stability  and  control,  vibra¬ 
tions  and'  flutter,  thermodynamics,  aerodynamics,  pre¬ 
liminary  design,  trajectory  calculations,  research 
and  special  compilers-  to  prepare  tape  for  airborne 
congiuters  Emd  ground  checkout  equipment. 

The  Ohio  Oil  Company 

Located  at  Robinson,  Illinois,  the  system  Is  used 
for  mass  spectrometer  calculations,  refinery  yield 
structure,  refinery  economic  studies,  linear  program¬ 
ming  (gasoline  blending),  gas  chromatograph  calcula¬ 
tions,  curve  fitting,  regression  analysis,  heat  ex¬ 
changer  calculations,  and  equilibrium  flash  vaporiza¬ 
tion  calculations. 

RCA  Service  Company,  Pan  -American  World  Airways 
Located  at  Room  5-059 j  Bldg.  989,  Patrick  Mr  Force 
Base',  Florida,  the  system  is  used  for  mathematical 


Photo  by  U.  S.  Naval  Engineering  Experimental  Station 

analysis  and  research  In  engineering  problems  and 
physical  sciences  such  as  Investigations  of  mathe¬ 
matical  models  used  In  reducing  data  acquired  by 
various  optical  and  electronic  Instrumentation,  de¬ 
rivation  of  physical  relations  In  such  fields  as 
refraction,  geodesy,  celestial  mecheinlcs,  etc.,  sta¬ 
tistical  analysis  and  error  propagation  studies,  and 
mathematical  solutions  of  a  general  nature  such  as 
solutions  of  systems  of  equations,  transfonnatlons, 
etc. 

Gulf  Coast  Division,  Sun  Oil  Co.,  Beaumont 
Located  at  IO96  Calder,  Beaumont,  Texas,  the  system 
Is  used  for  reservoir  engineering  and  economic  evalua¬ 
tions,  reservoir  simulation,  geophysical  calculations, 
civil  and  mechanical  engineering  calculations  as 
applied  to  petroleum  drilling  and  production  tech¬ 
nology. 

Sun  Oil  Coi^any  Richardson 
Located  at  505  W.  Centre!.  Expressway,  Richardson, 
Texas,  the  system  Is  used  for  reservoir  engineering, 
differential  equations  of  fluid  flow,  chemical  engi¬ 
neering  process  calculations,  statistical  studies, 
and  for  data  processing  of  laboratory  results. 

■yitro  Laboratories 

Located  at  200  Pleasant  'Va-lley  Way,  West  Orange,  New 
Jersey,  the  system  Is  used  for  analytlctvl  studies 
involving  solution  of  differential  equations,  matrix 
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Photo  hy  The  Martin  Company,  Baltimore 


algebra,  statiatlcal  analyses,  and  general  studies. 

Pacific  Union  College  Data  Processing  Laboratory 
Located  at  the  Nelson  Memorial  Library,  Pacific 
Union  College,  Angwln,  California,  the  system  is 
used  as  an  educational  laboratory  facility  for 
classes  in  computer  programming  and  numerical  anal¬ 
ysis,  p\inched  card  accounting,  research  and  mathe¬ 
matics,  chemical  kinetics,  nuclear  physics,  and 
business  management. 

Pomona  College 

Located  in  the  Physios  Laboratory,  the  system  is 
used  for  the  teaching  of  digital  computer  techniques 
and  scientific  research  applications, 

Schellenger  Eesearch  Laboratory,  Texas  Western 
College 

Located  in  the  Computer  Section,  the  computer  is 
presently  being  used  in  contract  work  for  White 
Sands  Missile  Range,  White  Sands,  New  Mexico.  Of 


particular  importance  is  the  SOTIM  (Sonic  Observa¬ 
tions  of  Trajectories  and  Impacts  of  Missiles)  pro¬ 
gram.  In  addition,  applications  in  Moustlcs  and 
electronics,  particularly  problems  of  sound  refrac¬ 
tion,  calibration,  and  data  reduction,  are  common. 

University  of  Delaware 

Located  at  the  Congjutlng  Center,  Evans  Hall,  Univer¬ 
sity  of  Delaware,  the  system  is  used  for  calculations 
for  research,  sponsored  and  unsponsored  (70?^),  class¬ 
room  use  for  coding  instruction  and  demonstration 
(205^),  and  for  commercial  work  (105^). 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Binary 

Binary  dlglts/word  29 

Binary  dlglts/lnstructlon  29 

Instructlons/word  1 

Instructions  decoded  125 

Arithmetic  system  Fixed  point  (Fractional) 

Instruction  type  Two  address  (Modified) 

Number  range  precision) 


Photo  by  U.  S.  Army  Map  Service 
Instruction  word  format 


p 

Prefix  -  Normal  Command  or  Deferred 

T 

Word  Time  of  Operation 

BP 

Break-Point  Halt 

N 

Location  of  Next  Command 

C 

Characteristic  Operation 

5 

Source  Line 

D 

Destination  Line 

S/D 

Single  or  Double  Precision 

T3 
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Automatic  built-in  subroutines  include  multiply 
and  divide. 

Automatic  coding  includes  an  algebraic  con^iller 
and  synibolic  assesdilers . 

Humble  Oil 

A  floating  point  interpret!,  system  is  customarily 
used.  This  system  permits  use  of  Q64  words  of  stor¬ 
age  for  commands  and  operands.  It  includes  ii.d«‘Xlng 
and  auxiliary  storage  on  a  magnetic  tape  system. 

ARITHMETIC  UNIT 

Marafacturer 

Incl  Stor  Access  Exclud  S-l  r  ccess 
Mlcrosec  Mlc:  sec 

Add  540  a.O 

Mult  2,450  to  16, TOO 

Time  ra  -e  for  nnuLtiply  and  dlvld-.  rtpresents  i-ange 
betwe  single  d  ’clmol  digit  ,,  sclslon  and  maximum 
precision. 

Con’structior  .arithmetic  unit  only) 

Vacuum-t  oes  50  Approx. 

Short  tracks  used  on  drum. 

Arl-'  ometlc  mode  Serial 

liming  Synchrop 

Operation  PCipt.-l  fiU 


Manufacturer 


STORAr 


Medium 

Magnetic  Drum 


No.  of 

Words 

2;iT6 


j.o.  of 
In/Dlg 

65, 104 


Access 
Micro sec 
14,500  avg 
540  min 

Magnetic  Tape 

No.  If  units  that  jan  be  co’^inected  4  Units 

No.  of  cbcr/llnpo’.  Inch  ,  f  .ape  5T  Char/inch 

Qiannels  or  T.r  inks  on  the  tape  6  Tracks/tape 

Blank  tape  '■ipea'ating  each  record  0.5  Inches 

Tape  speed  7-5  Inches/sec 

Transfer  rate  427  Char/sec 

Start  time  I5  Mllllsec 

Stop  time  I5  Mllllseo 

Average  time  for  experienced 
operator  to  thsnfje  rec"  of  Mpe  150  Seconds 
Physical  proj'  -  '.ie  '  of  tape 
Width  0.5  Inches 

Lengta  of  rcol  5,600  Feet 

Compoultlon  Hylar 

All  lnotull,Atl’.'u'j  reciulre  the  use  of  magnetic  drum 
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The  foUoving 
storage: 

USA  A^E 

USA  C  RTifl  G  SC 
USA  Ord.  WSMR 
USH  Bu  ffeap 
USN  EEB 

USH  MC  Pt  Mogu 
USH  SL  MH' 
AlBesearch 
Fellows 
General  Mills 


Hercules  Powder 
Humble  Oil 

The  Martin  Company,  Baltimore 
Horth  American 
Ohio  Oil 

SUHOCO  Hlchardson 
Vitro  Labs 

Pacific  Union  College 
Pomona  College 
Unly  of  Del 


OUTPUT 


Manufacturer 
Media  Speed 

Typewriter  11  char/sec  (Humerio) 

6.5  char/sec  (Alphanumeric) 
Cards  100  cards/mln 

Line  Printer  (IBM  402 )  100  lines/mln  (80  char/line) 
Paper  Tape  (Standard)  I7  char/sec  (Sexadecimal) 
Paper  Tape  (Optional)  60  char/sec  (Sexadecimal) 

The  graph  plotter  can  be  driven  by  the  coigiuter  at 
200  Increments/second  and  100  Increments/lnch  or  by 
the  digital  differential  analyzer  at  54  increments/ 
second. 

The  following  organizations  utilize  the  line  printer: 
AlBesearch  Pacific  Union  College 

Horth  American 

The  following  organizations  utilize  the  graph 
plotter: 

USH  SL  MIT  Bendlx  Badlo 


INPUT 

Manufacturer 
Media  Speed 

Typewriter  8  char/sec  (Pull  alphanimeric) 

Card.  Reader  IQO  cards/mln  (Full  alphanumeric) 

Pawr  Tape  4<)0  char/sec  (Sexadecimal) 

(Optional) 

Paper  Tape  250  char/sec  (Sexadecimal) 

(standard) 

All  Installations  utilize  pai)er  tape  input  and 
output. 


Cards 

Line  Printer  (IBM  402) 
Paper  Tape  (Standard) 
Paper  Tape  (Optional) 


(Humerio ) 
(Alphanumeric) 


(80  char/line) 

(Sexadecimal) 

(Sexadecimal) 
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CIRCUIT  ELEMENTS 

Type 

Tubes 

OF  ENTIRE  SYSTEM 

Computer 

Approx. 

450  (Mostly  dual  trlodes) 

PDA 

Approx. 

75 

Card  Coupler 
Diodes 

Approx. 

310 

Computer 

Approx. 

2,500_ 

DDA 

Approx. 

800  ■ 

Card  Coupler 
Transistors 

Approx. 

1,100 

16  (In  typewriter  coup- 

ler) 


All  logic  is  munted  on  plug-ln  packages. 

CHECKING  FEATURES 

Several  test  commands  are  available. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

3.5  Kw  0.98  pf 
.  31  cu  ft 

6  sg  ft 
8  ft  X  8  ft 
160  Ibs/sq.  ft 
250  lbs  concen  max 
1,000  lbs 

110  V,  50a,  60  cycle  line. 

No  special  air  conditioning  is  required  If  adequate 
ventilation  Is  provided  and  approved  by  contractor. 
USA  C  and  G  SC  . 


Power,  computer 
Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 

Weight,  computer 


Power:  Install  110  volt,  single  phase,,  three-wire' 
system. 

Air  conditioning:  If  room  Is  small  or  poorly  ven¬ 
tilated,  Install  hood  or  air  conditioner.  If  room 
la  Isirge  enough,  no  air  conditioning  required.  Heat 
from  computer  Is  14,300  HHJ/hr,  and  from  magnetic 
tape  unit  Is  2,200  BTO/hr. 

USA  Eng  LEffl 

Permanent  Installation  will  be  In  a  Federal  build¬ 
ing  now  imder  construction.  Temporary  quarters  will 
provide  8  ft  high  partitions  open  above  to  l4  ft  6 
In.  celling  of  masonry  building,  Window-unit  type 
A/C  (220  V. )  to  be  Installed  In  outside  wall. 

USA  Eng  LAD 

Installation  of  110-volt,  single-phase,  three  wire 
system  (third  wire  for  equipment  ground).  Installa¬ 
tion  of  air  conditioners  through  window  opening  and 
220-volt  circuit. 

USA  MS 


No  unusual  site  preparation. 

USN  Bu  Weap 

Installation  of  adequa-te  power  lines,  and  acoustics 
material  on  walls. 

USE  CS 

Provided  metal  partition  enclosure  In  drafting  room; 
also  provided  single  115  volt  50  ampere  line. 

USN  EES 

Special  alr-conditloning  air  ducts  were  Installed 
to  bring  In  cooled  air  from  another  part  of  the 
building. 

USN  MC  Pt  Mugu 

Installation  of  $0  amp  line.  '  Installation  of  re¬ 
circulating  fans. 

USN  SL  MIT 

Computer  installed  In  large  air  conditioned  area. 

US  B  of  R 


Installed  50  amp.,  110  volt  line  from  source.  In¬ 
stalled  hood,  18  Inch  duct  and  squirrel  cage  vent 
fan  with  3/4  hp.  motor.  Cut  window  in  outside  -wall 


for  Installation  of  air  conditioners.  Added  drywall 
partition  and  door. 

Michigan  SHD 

Sxifflclent  ventilation  should  be  provided  to  keep 
ambient  room  tenperature  below  80  degrees  F.  A  50 
ampere  line  Is  recommended,  which  Includes  2.0  amps 
for  HSPR-5  or  7  Md  2.9  amps  for  35-4.  All  equipment 
requiring  external  power  operates  from  a  110  volt, 
slngle-phSlse,  three  wire  system,  the  third  wire  Is 
an  equipment  ground..  A  220  volt,  three-wire,  single¬ 
phase  system  will  hot  be  acceptable. 

AlResearch 


10  Kw 


(No 


10  KVA 
30.5  cu  ft 

6.0  sq  ft 
32  X  25  X 


1.0  pf 


10 


specific  requirement) 
160  Ibs/sq  ft 
240  lbs  concen  max 
965  lbs 


Power,  computer 
Volume,  coB^uter 
Area,  computer 
Room  size,  computer 

Floor  loading 

Weight,  computer 

No  special  preparation  except  power  requlrments 
and  voltage  regulators. 

Bendlx  Radio 

Addition  to  existing  air  conditioning  system  only. 
Bendlx  Systems 

System  Is  presently  operated  in  an  air  conditioned 
environment,  but  has  been  operated  successfully 
without  air  conditioning.  No  special  site  prepara¬ 
tion  required. 

Ebasco 

Ins-tailed  power  supply  for  computer. 

Fellows 

Room  divided  from  general  engineering  room  by  remov¬ 
able  panels,  about  I/2  glass,  l/2  wood,  approx.  7  ft 
high.  No  other  preparation  necessary.  (Uses  110  volt 
line). 


Ford  Instrument 

Requires  50  amp.  wiring  for  single  phase,  115v,  60 
cycle  power. 

General  Mills 

Constant  volfege  transformer  required. 

Hero\0.es  Powder 

No  special  precautions  required  in  normal  office 
building  except  raised  floor  for  weight  distribution. 
Have  separate  200A.  3  wire  220V.  power  supply.  One 
computer  (llOV)  on  each  side.  Excess  heat  removed  by 
exhaust  hoods. 

International  Harvester 

Transformer  Installed  to  convert  440  AC  to  110  AC 
in  order  to  be  able  to  carry  a  40  amp  fuse  on  a  llOV 
line. 


Humble  Oil 

One  115  volt  50  amp.  overload  protected  circuit. 

L,  K,  and  B 

Installed  one  celling  exhaust  fan.  Installed  wire 
mesh  (2  In.  high)  in  place  of  floor  board. 

The  Martin  Company  Baltimore 
2  In.  X  4  In.  wood  frame,  glass  and  sheet  celotex 
walls,  celotex  celling  of  12  In.  x  12  in.  perforated 
blocks,  cement  and  tile  floor  (basement).  Tempera- 
tiu-e  and  humidity  controlled  room.  Power  Distribu¬ 
tion  -  llOV  for  computer  and  lighting,  440  (3)  phase 
for  air  conditioner. 

North  American 

Site  Is  air  conditioned  but  need  not  be  for  the  opera¬ 
tion  of  the  equipment  provided  room' temperature  Is  i 
approximately  75'^^’- 
Ohio  Oil 


50  amp,  llOV  circuit. 

RCA  -  PAWA  ^  ^ 
50  amp.,  llOV  supply.  50  <  room  temperature  <  8o“ 
(Ideal  temp.,  Tr)- 
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SUNOCO  Beaumont 

Installation  of  110  volt,  50  ampi,  single  phase, 
three  wire  system. 

SUNOCO  Rloharfl!.-.! 

Installation  of  venta’nood. 

Vitro  Labs 

Installation  In  accordance  with  manufacturer's 
recommendations . 

Pacific  Union. College 

No  special  modifications  were  necessary  for  the  In¬ 
stallation  of  this  equipment  with  the  exception  of 
a  ventilating  air  duct  to  remove  air  warmed  by  the 
computer . 

Pomona  College 

115  volts,  50  anqi  outlet.  Local  air  conditioner 
Installed  In  false  celling. 

Texas  Western 

50  amp,  110  volt,  5  wire  line. 

PRODUCTION  RECORD 

Manufacturer 

Humber  produced  to  date  Over  300 
Number  In  current  operation  Over  3OO 
Time  required  for  delivery  1  to  2  months 

COST.  PRICE  AND  RENTAL  RATES 

USA  AMS 
Basic  System 
$1,485  per  month. 

Additional  Equipment 
Magnetic  Tape  Unit  -  $270  per  month. 

USA  C  and  G  SC 


Basic  System 

Purchase 

Monthly 

Lease 

G-I5  Computer  w/alphanumerlc 

$51,000 

$1,530 

typewriter 

MTA-2  Magnetic  Tape  Unit 

6,800 

270 

$57,800 

$1,800 

Additional  Equipment 

Punch  Card  Coupler  CA-2 

$19,500 

$58'! 

Graph  Plotter  PA- 3 

2,500 

130 

Maintenance  Is  part  of  lease  price.  This  Includes 
parts  and  labor.  If  computer  Is  purchased,  a  main¬ 
tenance  contract  may  be  entered  Into  at  the  follow¬ 
ing  rates: 

G-I5  Computer  $500/month 

MTA-2  Tape  Unit  50/month 

USA  Eng  LRD 

Additional  Equipment  Cost 

20-llioh  carriage  w/pln-feet  platen  $  400 

Clary  Model  148.067/703  Add-Punch  1,900 

Basic  System 

$1,530  per  month  rental  rate. 

USA  Eng  LAD 

Monthly 

Basic  System  Cost  Rental 

Main  frame  Including  typewriter  $49,500  $1,485 

Additional  Equipment 

Flexowrlter  2,900 

Computer  malnteneinoe  Included  In  rental  price. 
Flexowrlter  -  1  yr.  warranty.  Service  contract  $150 
per  year  thereafter. 

USA  NS 

Bendlx  GI5B  Basic  Computer  $49,500  full  purchase 
price . 

Flexowrlter:  $3,144  full  purchase  price. 

Weekly  scheduled  maintenance  and  Immediate  repairs 
by  Bendlx  Computer:  $6, OOO/annum. 


USA  Frankford  Arsenal 

Computer  and  typewriter  -  $1,485  per  month. 

USA  Ord  WSMR 

G-I5D  General  Purpose  Coitq)uter  $1,550  per  month. 

MTA-2  Magnetic  Tape,  DA-l  Digital  Differential  Analy¬ 
zer,.  Graph  Plotters  -  Totexl:  $895  Psf  month. 

USA  Snow  Ice  Perma 

Bendlx  G-I3D  and  "typewriter  $1, 485/month. 

USH  ADC 

Cost  of  basic  system:  Approximately  $50,000. 

USH  Bu  Weap 

Bendlx  Maintenance  Contract  $6,000  per  year. 

DSN  CS 

Rental  for  G-15D  Basic  Unit:  $1,485  per'  month. 

USN  EES 

Rental  rates  for  prime  shift:  GI5D  Bendlx,  $1,530 
per  month;  MTA  2  magnetic  tape  units,  $540  per  month 
PR-2,  $130  per  month. 

USN  HO  Sultland 

Main  frame  and  typewriter  rents  for  $1,485  per  month. 
USN  MDL 

$48,000  for  con^uter  only. 

USN  MC  Pt  Mugu 
Basic  computer  cost  $49,500. 

Digital  Differential  AnhLyzer  (DA-l)  cost  $13,700. 
Magnetic  Tape  cost  $6,800. 

USN  SL  MIT 

G-I5A,  special  Input  unit,  2  MTA-2,  2  off  line  Flexo- 
writers  cost  $82,000. 

Plotters  and  shift  register  cost  $25,000. 

Do  own  maintenance. 

US  B  of  R 

Flexowrlter  cost  $3,060. 

Computer,  Bendlx  GI5D  rents  for  $1,485-  per  month. 
Flexowrlter  rente  for  $150  per  month. 

Flexowrlter  maintenance  is  $150  per  year. 

Illinois  D  of  H 
Additional  Equipment 
Flexowrlter  cost  $2,800. 

Basic  System 
$1,485  per  month. 

Michigan  SHD..._ 

Additional  Equipment 
2  Flexowrlters  at  $2,900  each. 

Basie  System 

Bendlx  G-15D  Conqiuter  and  electric  typewriter  $1,485 
per  month. 

Additional  Equipment 
IBM  523  $85/month 

Bendlx  CA-2  Card  Converter  450/month 
IBM  024  38/®onth 

IBM  056  48/month 

AlRe search 

O-I5  Computer,  $1, 524/month;  Total  Systems  $4,590  per 
month. 

Rental  Rates  for  Additional  Equipment 


4  Magnetic  Tape  Units  at  $270  $1,280 

1  Bendlx  CA-2,  Card  Converter  85O 

1  IBM  402  Printer  400 

2  IBM  525  Summary  Punch  at  $100  200 

1  IBM  082  Sorter  65 

1  IBM  519  Reproducer  I50 

2  IBM  026  Key  Punch  at  $60  120 

Total  Rent  for  Month  for  Additional  $3,065 

Equipment 

Bendlx  Eclipse-Pioneer 
Cost  for  Basic  System 


$50,000  per  G-I5A  general  puipose  digital  computer 
Cost  for  Additional  Equipment 
$10,000  per  Digital  Differential  Analyzer. 
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Bendlx  Systems 

Computer  purchased  by  U.  S.  Air  Force  for  $32,980 
(used  price). 

A  technician  has  been  trained  to  perform  the  pre¬ 
ventative  maintenance  necessary  on  this  piece  of 
equipment . 

Dow  Chemical 

Computer  and  typewriter  $l,l(-85 /month. 

Ebasco 

$l,485/month  +  tax,,  Including  maintenance. 

Fellows - 

Cost 

Basic  Computer  $49,500 

Magnetic  Tape  Unit  6,800 

DA-1  5,000 

DA-1  has  gone  up  to  $13,700  now. 

We  do  our  own  maintenance  and  servicing. 

Ford  Instrument 
Rental  for  Basic  System 

Computer  and  printer  $1,500  per  month 

Rental  for  Additional  Equipment 
Differential  Analyzer  625  per  month 

General  Mills 

Basic  System  Cost.  Rental 

Computer  and  typewriter  $50,000  $l,485/mo. 

Additional  Equipment 

4  Magnetic  Tape  Units  $6,800  $270/mo. 

1  DA-1  Differential  Analyzer  13,700  550/mo. 

1  Card  Coupler  w/lBM  523  19)500  +  674/mo. 

Summary  Punch 

1  DA-2  Digital  Plotter  2,500  lOO/mo. 

Bendlx  Maintenance  Contract  j  $700/month  for  pur¬ 
chased  Installation. 

Hercules  Powder 

G-I5D  rents  for  $1,485  per  month  (each  unit). 

CA-2  Rents  for  $45o/month  and  MTA-2  for  $270/month 
(each  unit). 

International  Harvester 

G-I5A  General  Purpose  Computer  rents  for  $1, 485/month. 

Humble  Oil 
G-I5A  costs  $45,000. 

2  Potter  Magnetic  Tape  Transports  cost  $10,000. 
Maintenance  Is  perfomned  by  Humble. 

L,  K,  and  B 
Computer  cost  $49,500. 

Computer  rents  for  $l,485/month  (including  maintenance 
and  service). 

North  American 

Total  Installation  equivalent  cost  $191,500. 

Total  Installation  equivalent  rental  $6,100/month. 
Basic  G-I5D  cost  -  $49,500. 

Basic  G-I5D  rental  -  $l,500/month. 

Maintenance  by  Bendlx  $500/month. 

Ohio  Oil 

Rental  for  Basic  System 

Computer  plus  typewriter  for  control  +  input  -  output 
$l,485/month. 

Rental  for  Additional  Equipment 
Magnetic  Tape  Unit,  $270/month  x  2  =  $540/month. 

RCA  -  PAWA 

Rental  for  Basic  System 
$l,530/montb  (176  hours). 

SUNOCO  Beaumont 
Bendlx  O-I5  cost  $60,000. 

Bendlx  G-I5  rents  for  $1,530  per  month. 

Maintenance  by  Bendlx  service  engineer  Included  In 
lease  contract, 

SUNOCO  Richardson 
Cost  for  Basic  System 

Bendlx  G-I5D  Computer  and  IBM  typewriter  $49)500. 

Cost  for  Additional  Equlpnent 
2  Magnetic  Tape  Units  $6,800  each 

1  Flexowrlter  3,000 


Bendlx  G-I5D  Computer  and  IBM  typewriter  rents  for 
$1,485  per  month. 

2  MEA  $54o/month 

1  Flexowrlter  165/month 

Maintenance  service  contract:  $600/month  (included 
in  lease  proce). 

Pacific  Union  College 

Cost 

G-15  $50,000 

Two  magnetic  tape  units  22,000 

CA-2  Card  Converter  15,000 

Rental 

■  IBM  402  514026182  $  323/month 

We  do  our  own  maintenance. 

Pomona  College 
G-I5D  cost  .$32,000. 

MTA-2  cost  $  7)000.  ' 

Texas  Western 

l^rpewrlter,  paper-tape  punch,  photo-electric  reader 
$1,300. 50/month,  Including  maintenance/ service . 

Univ  of  Del 

G-I5D  cost  $29,700  (after  405(  educational  contribu¬ 
tion)  , 

MIA-2  magnetic  tape  unit  cost  $6,800. 

Maintenance  service  $360.month  (after  40^  educational 
contribution) . 


PERSONNEL  REQUIREMENTS 

Manufacturer 

One  8-Hbur  Two  8-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 

Supervisors  111 

Analysts  2 

Programmers  2  4  6 

Operators  112 

Training  made  available  by  the  manufacturer  to  the 
user  includes  programming  and  operation  training  at 
no  cost  to  the  user. 

The  G-15  Computer  is  generally  used  as  an  open 
shop  computer,  thus  many  engineers  and  mathematicians 
utilize  the  equipment  as  a  tool  for  solving  their 
problems. 

USA  C  and  G  SC 

1  Erogrammer,  1  Operator;  formal  classes  of  instruc¬ 
tion  are  given  by  Bendlx  personnel  at  our  request. 
Individual  training  or  assistance  is  given  by  our 
computer  room  personnel  as  required. 

USA  AMS 

1  Supervisor-analyst,  2.5  programmers,  6  coders;  open 
shop;  courses  by  Department  and  manufacturer. 

USA  Eng  LRD 

A  number  of  engineers  fron  technical  sections  of  the 
District  will  be  trained  in  the  use  of  Intercom  1000; 
open  shop, 

USA  Eng  LAD 

1  Supervisor,  1  analyst,  2  programmers,  1  clerk,  1 
operator;  manufacturer's  courses  and  on-the-job  con¬ 
tinuation  training. 

USA  MS 

1  Supervisor,  1  programmer  (2  recommended),  1  opera¬ 
tor;  open  shop;  supervisor  Is  also  analyst,  program¬ 
mer,  and  coder,  programmer  is  also  analyst  and  coder; 
computer  personnel  selected  on  basis  of  geodetic  and 
mathematical  experience,  attend  three  week  course  In 
programming  and  operation  given  by  fendlx  Computer. 
USA  Prankford  Arsenal 

Operators  are  any  one  of  4  engineers,  1  technician; 
closed  shop;  operations  tend  toward  closed  shop  be¬ 
cause  of  work  load  involved,  little  formal  training 
is  needed  for  operation  of  machine. 
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USA  Ord  WSMR 

75  Engineers;  open  shop;  factory  representatives  gave 
a  four  week  class  In  machine  language  programming  of 
GS-I5D  and  DA-1  Digital  Differential  Analyzer,  one 
week  course  given  to  selected  engineers  In  an  Inter¬ 
pretative  programming  method  (intercomm  lOOO). 

■  USA  Snow  Ice  Perma 

1  Analyst,  1  programmer,  1  operator;  Bendlx  School 
for  machine  language,  train  own  employees  for  "Inter¬ 
comm"  Interpretive  system. 

USH  ADC 

Personnel  shared  with  IBM  65O  HAMAC;  closed  shop; 
standard  Bendlx  courses,  on-the-Joh  training. 

USH  Bu  Weap 

1  Programmer;  open  shop;  Bendlx  prepared  Instruction 
courses. 

USH  CS 

We  have  no  full  time  computer  group.  We  operate  an 
open  shop.  All  engineers  and  technicians  have  access 
to-  the  machine.  This  Is  a  scientific  type  computer 
and  Is  used  solely  to  solve  scientific  problems.  The 
Design  Division  Administrative  Branch,  Is  responsible 
for  the  administrative  scheduling  of  time,  records, 
reports,  and  maintenance  of  the  computer.  The  tech¬ 
nical  codes  have  certain  experts  that  take  the  lead 
In  training  and  programming.  Initially  3  engineers 
were  trained  by  Bendlx  Computer  Firm.  The  trained 
operators  In  turn  Indoctrinate  and  train  others. 

USH  EES 

1  Supervisor,  1  programmer,  1  operator;  open  shop; 
Intercom  -  1000  classes  on  station  were  attended  by 
74  employees,  eight  employees  attended  three-week 
course  In  machine  language  at  Bendlx  office  In 
Washington,  D.  C. 

USH  HO  Sultland 

1  Supervisor,  7  scientific  persoimel  use  facility  as 
required;  on-the-Job  training. 

USH  MDL 

Personnel  as  required  for  project  work  load.  Pro¬ 
grammers  trained  by  Bendlx  Corp. 

USH  MC  Pb  Mugu 

1  Supervisor,  4  programmers;  open  shop;  school  (by 
manufacturer),  simplified  coding  (by  manufacturer 
and  this  organization). 

USH  SL  MIT 

Two  8-hour  shift:  1  supervisor,  2  programmers,  5 
engineers,  1  Input-output  operator;  closed  stop; 
programmers  and  operators  attend  Bendlx  Ccm^jUter 
Division  courses  in  programming  and/or  computer  logic, 
when  used  for  on  line  work,  the  operators  must  be 
able  to  repair  the  computer  In  the  event  of  break¬ 
down.  This  Is  made  necessary  by  the  cost  of  wind 
tunnel  time. 

US  B  of  E 

1  Supervisor,  2  programmers,  1  operator,  1  tape  hand¬ 
ler  are  used.  Same  recommended,  plus  0.5  clerk  and 
1  more  tape  handler,  for  data  tape  preparation  on  2 
Flexowr Iters;  manufacturer's  programming  courses  and 
on-the-job  training  are  used. 

Illinois  D  of  H 

1  Supervisor,  2  programmers,  1  operator,  1  In-output 
operator  are  used,  recommended  same.  Programmers 
attend  a  3-week,  8-hr.  day  programming  school.  Others 
receive  on-the-job  training. 

Michigan  SHD 

1  Supervisor,  2  programmers,  1  operator,  1  engineer, 

1  In-output  operator  are  used,  recommended  same  plus 

2  more  programmers;  closed  shop;  training:  Bendlx 
Computer  3  week  machine  language  programming  school, 
Bendlx  Computer  1  week  card  converter  programming 
school,  on-the-job  training  In  machine  language  pro¬ 
gramming  and  Interpretive  programming  routines,  IM 

1  week  key  punch  operator  school,  and  on-the-job  train¬ 


ing  In  computer  operation  and  accessory  equipment. 

AlEe search 

1  Supervisor,  5  programmers,  recommended  same;  closed 
shop;  Bendlx  Computer  Division  sponsored  training 
program.  On-the-job  training  by  Bendlx  representa¬ 
tives  and  supervisor. 

Bendlx  Eollpce-Ploneer 

1  Supervisor,  1  analyst,  2  programmers,  2  technicians; 
closed  shop;  bachelor's  degree  with  a  major  In  mathe¬ 
matics  Is  the  minimum  requirement  for  a  programmer. 
Master's  degree  absolute  minimum  requirement  for 
analyst;  on-the-job  training  through  programming  sim¬ 
ple  practical  problems. 

Bendlx  Radio 

1  Supervisor,  2  programmers;  closed  shop;  on-the-job 
training. 

Bendlx  Systems 

One  8-Hour  Shift:  1  programmer,  1  coder,  1  operator, 
recommended  same;  closed  shop;  this  facility  Is  opera¬ 
ted  closed  shop  because  It  Is  being  used  exclusively 
on  one  contract;  programmers  are  sent  to  a  class  at 
Bendlx  Computer  Division's  Customer  Training  Center. 
■Dow  Chemical 

One  engineer  Is  responsible  for  the  computer  opera¬ 
tion  and  spends  approximately  60)^  of  his  time  in 
computer  operation  and  programming.  Other  indi-vidual 
engineers  use  computer  as  occasions  arise.  Ho  non¬ 
salary  personnel  involved. 

Ebasoo 

Training  includes  manufactui’er  programming  courses 
and  our  own  classes. 

Fellows 

1  Supervisor,  1  programmer,  1  clerk;  recommended 
same;  closed  shop;  supervisor  and  programmer  took  3 
weeks  course  at  Bendlx  plant. 

Ford  Instrument 

Open  shop;  courses  given  by  Bendlx  (manufacturer  and 
lessor).  In-plant  training  by  personnel  familiar 
■with  operation  of  computer. 

General  Mills 

0.5  Supervisor,  2  analysts,  4  programmers;  recommended 
full  time  supervisor  plus  2  more  programmers;  open 
shop;  self-taught  Interpretive  programming,  periodic 
classes  in  machine  language  (installation  sponsored). 
Hercules  Powder 

0.5  Supervisor,  I.5  analysts,  4  programmer-coders, 

0.5  clerk,  0.5  operator  are  used;  recommended  1  sup¬ 
ervisor,  2  analysts,  5  programmer-coders,  1  clerk, 

1  opera'tor;  open  shop;  training  Is  Informal  and  In¬ 
ternal. 

International  Harvester 

1  Supervisor,  1  analyst,  1  programmer,  5  engineers, 

2  technicians  are  used;  3  more  engineers  and  6  more 
technicians  are  recommended;  open  shop;  In  operating 
on  an  open  shop  basis  we  have  only  one  non-supervlsory 
person  assigned  to  the  computer.  He  does  not  spend 
full  time  at  the  machine.  Operation  Is  on  a  first 
come  first  served  basis  except  that  no  service  Is 
given  our  technlcEil  personnel  as  far  as  machine  usage 
is  concerned.  We  do  assist,  on  request,  with  numer¬ 
ical  analysis  o.’^’ -  the  development  of  service  routines. 
The  personnel  nov.ed  above  are  Indicative  of  the  num¬ 
ber  and  kinds  of  people  utilizing  the  computer;  a 

4  hour  training  course  In  an  interpretive  system  is 
given  to  all  technical  employees.  Ho  basic  language 
Is  taught  at  all  except  to  one  programmer. 

Humble  Oil 

Three  8-Houx  Shift:  1  supervisor,  2  analysts,  3  pro¬ 
grammers,  0.5  operator,  0.5  technician;  open  shop; 
a  Bendlx  G-I5  D  drum  computer  system  Is  maintained 
and  operated  by  the  Petrolernn  Engineering  Section  of 
the  Production  Department  of  the  Humble  Dl-vlslon. 

This  Installation  Is  similar  to  the  one  described  here. 
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The  purpose  of  the  work  done  Is  in  part  to  put  into 
practice  developments,  made  here  in  the  Production 
Research  Division;  assistance  to  potentially  inter¬ 
ested  users  by  personnel  responsible  for  the  system. 

L,  K,  and  B 

1  Supervisor,  1  programmer,  1  clerk,  recommended  .  . 
same;  closed  shop;  attending  a  programming  course. 

The  Martin  Company  Baltimore 
1  Supervisor,  2  programmers,  1  operator,  recommended 
same;  open  shop;  manuals, 
north  American 

1  Supervisor,  4  programmers,  1  operator,  6  engineers, 

1  In-output  operator;  engineers  from  all  groups  are 
given  classes  in  programming.  They  may  write  their 
own  programs  and  operate  the  machine  if  desired.  A 
staff  of  10  engineers  and  mathematicians  are  available 
for  those  groups  of  engineers  who  request  assistance. 

Ohio  Oil 

2  Ph-ogrammers,  1  operator;  on-the-Job  training  and 
training  classes  conducted  by  the  lessor. 

RCA  -  PAHA 

1  Supervisor,  1  clerk  recommended;  open  shop;  per¬ 
sonnel  desiring  programming  instructions  are  trained 
by  Bendlx  Computer  Instructlors  in  the  use  of  the 
Intercom  ICOO  system. 

STffifOCO  Beaumont 

1  Supervisor,  6  engineers,  1  technician;  closed  shop; 
all  members  of  the  Reservoir  Analytical  Section  can 
operate  and  write  programs  for  the  computer;  pro¬ 
gramming  classes  and  applications. 

Sunoco  Richardson 

1  Supervisor, . 7  programmers,  1  operator;  open  shop. 
Vitro  Labs 

"I- Supervisor,  2  programmers,  1  In-output  operator; 
closed  shop;  attendance  at  Bendlx  training  course. 
Pacific  Union  College 

1  Supervisor,  2  programmers,  2  coders,  1  technician; 
open  shop;  Informal  apprenticeships  and  formal  class 
instruction. 

Pomona  College 

Open  shop;  classes  conducted  etc.  Interpretative 
systems  used  extensively. 

Texas  Western'  ' 

1  Supervisor,  2  programmers,  2  operators,  1  tape 
handler;  open  shop;  Informal  short  classes  in  pro¬ 
gramming  and  computer  operation. 

Unlv  of  Del 

0.5  Supervisor,  0.5  clerk;  1  supervisor  and  1  clerk 
recommended;  open  shop;  open  shop  training  from 
manuals  with  minimal  formal  instruction  in  large 
classes.  . 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USA  AMS 

Average  error-free  nuining  period  100  Hours 

Good  time  58.8  Eburs/Week  (Average J 

Attempted  to  run  time  40.0  Hours/Heek  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.97O 
Above  figures  based  on  period  from  May  58  to  Jun  60 
Passed' Customer  Acceptance  Test  May  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  C  and  G  SC 

Average  error-ffee  running  period  2-3  Weeks 
Good  time  35  Hours/Week  (Average) 

Attempted  to  run  time  38  Homs/Week  (Average) 

Operating  ratio  (Good/Attenqted  to  run  time)  O.97 
Above  figures  based  on  period  1  Apr  60  to  I9  Aug  60 
Passed  Customer  Acceptance  Test  3I  Mar  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Computer  is  available  for  other  agencies  if  time 
available  on  an  8-hour  day  basis. 


USA  Kng  LAD 

Good  time  4-3.8  Hburs/Week  (Average) 

Above  figure  based  on  period  1  Jan  59  to  3I  Dec  59 
Passed  Customer  Aooeptsinoe  Test  1  Mar  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

43.8  horns  per  week  shown  above  as'  "good  time"  is 
the  avera^  hours  per  week  the  computer  was  function¬ 
ing  properly  excluding  time  during  regular  Emd  emer¬ 
gency  maintenance.  Emergency  maintenance  amounted  to 
approximately  3'  percent  of  total  time.  -Most  of  emer¬ 
gency  maintenance  was  due  to  malfunction  of  the  com¬ 
puter  typewriter. 

USA  MS 

Average  error-free  running  period  1  Month 

Good  time  4l.l  Bhurs/Week  (Average) 

Attempted  to  run  time  42.5  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.97 
Above  figures  based  on  period  1  Jan  59  to  1  Jan  60 
Passed  Customer  Acceptance  Test  Nov  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

USA  Frankford  Arsenal 

Good  time  37"7  Hburs/Week  (Average) 

Attempted  to  run  time  37-9  Hburs/Week  (Average) 

Operating  ratio  0.9^7 

Above  figures  based  on  period  3  Jaa  59  to  9  Apr  60 
Passed  Customer  Acceptance  Test  30  Dec  58 
Tine  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Time  is  made  available  to  outside  organizations 
for  certain  problems. 

USA  Ord  WSMR 

Good  time  29  Hburs/Week  (Average) 

Attenqited  to  run  time  30  Hburs/Week  (Average) 

Operating  ratio  0.97 

Above  figures  'based  on  period  1  Feb  60  to  I3  May  60 
Passed  Customer  Acceptance  Test  21  Jan  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions.  • 

Machine  is  in  restricted  area  from  a  security 
standpoint. 

USA  Snow  Ice  Perma 

Good  time  36  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratio  0.90 

Above  figures  based  on  period  from  Oct  58  to  present 
Passed  Customer  Acceptance  Test  Oct  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

DSN  Bu  Weep 

Good  time  42  Hburs/Week  (Average) 

Attempted  to  run  time  42  Hburs/Week  (Average) 

Operating  ratio  O.99 

Above  figures  'based  on  period  1  Jul  59  to  1  Jia  60 
Passed  Customer  Acceptance  Test  16  Aug  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

,  USN  CS 

(derating  ratio  O.95 

Above  figures  based  on  period  22  May  59  to  present 
Passed  Customer  Acceptance  Test  22  May  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Average  number  of  hours  per  week  that  we  attenqit 
to  use  this  computer  varies  from  25  to  48  hours.  It 
has  been  our  experience  that  the  machine  is  operable 
955^  of  the  time  and  down  5S^  of  the  time. 

USN  EES 

Operating  ratio  O.96 

Above  figure  based  on  period  12  Nov  59  'to  31  Jul  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

System  is  operated  full  time, 
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We  now  Bohedule  computer  for  three  8-hr.  shifts: 

Prime  Shift  -  Debugging  and  "one-shot"  type  prob¬ 
lems. 

Second  Shift  -  Operator  types  In  data 
Third  Shift  -  Unattended  computation  and  type-out. 
USN  HO  Sultland 

Good  time  40  to  60  Hours/Weelc  (Average) 

Attempted  to  run  time  40  to  60  Hburs/Week  (Average) 
Operating  ratio  0.95 

Above  figures  based  on  period  from  Jan  58  to  Apr  60 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USH  MDL 

This  computer  was  purchased  for  a  special  applica¬ 
tion  and  Its  maintenance  requirements  varies  from 
the  normal  because  of  the  extreme  environment  condi¬ 
tions  to  which  It  has  been  exposed. 

USN  MO  Pt  Mugu 

Average  error-free  running  period  40  Hours 

Good  time  W  Hours/Week  (Average) 

Attempted  to  run  time  50  Hours/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  1  Apr  60  to  30  Apr  60 
Passed  Customer  Acceptance  Test  29  Jun  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Time  available  to  outside  organizations  if  they 
have  programming  personnel.  The  simplified  coding 
system  In  general  use  allows  wide-spread  knowledge 
of  programming.  No  rental  Is  involved  in  this  time. 
USN  SL  MIT 

Average  error-free  running  period  Two  Days 

Operating  ratio  O.9O 

Above  figures  based  on  period  from  Mar  56  to  present 
Passed  Customer  Acceptance  Test  Mar  56 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

US  B  of  R 

Good  time  36  Hburs/Week  (Average) 

Attempted  to  run  time  39  Hours/Week  (Average) 

Operating  ratio  O.91 

Above  figures  based  on  period  1  Jul  59  to  1  Jul  60 
Passed  Customer  Acceptance  Test  5  Nov  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Illinois  D  of  H 

Good  time  36  Hours/Week  (Average) 

Attempted  to  run  time  h-O  Hburs/Week  (Average) 

Operating  ratio  0.90 

Above  figiues  based  on  period  1  Jan  59  to  1  Jan  60 
Passed  Customer  Acceptance  Test  Sep  56 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Michigan  SHD 

Good  time  50.25  Hours/Week  (Average) 

Attempted  to  run  time  55"85  Hours/Week  (Average) 

Operating  ratio  O.9O 

Above  figures  based  on  period  3  Jan  60  to  3  Apr  60 
Passed  Customer  Acceptance  Test  Sep  56 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions  .  j 

AlResearoh 

Good,  time  3*^  Hours/Week  (Average) 

Attempted  to  run  time  36  Hoinrs/Week  (Average) 

Operating  ratio  O.9I1A 

Above  figures  based  on  period  1  Oct  59  to  1  May  60 
Passed  Customer  Acceptance  Test  Basic  System  I5  Sep  60 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Bendlx  Eclipse-Pioneer 

Good  time  32  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operatiiig  ratio  ^  O.8O 


Abive  figures  based  on  period  1  Jan  60  to  1  May  '60 
Time  Is  not  available  for  reirt  to  outside  organiza¬ 
tions.  i 

Bendlx  Radio 

Good  time  38  Hburs/W'eek  (Average) 

Attempted  to  rim,  time  40  Hours/Week  (Average) 

Operating  ratio  0.95 

Above  figures  based  on  period  from  May  59  to  Apr  60 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Bendlx  Systems 

Average  error-free  running  period  20  Hburs 

Good  time  35  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  0.88 

Above  figures  based  on  period  from  Oct  58  to  May  60 
Passed"  Customer  Acceptance  Test  30  Oct  58 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Dow  Chemical 

Good  time  58  Hburs/Week  (Average) 

Attempted  to  run  time  ilO  Hburs/Week  (Average) 

Operating  ratio  O.95 

Above  figures  based  on  period  from  Nov  5T  to  Sep  60 
Passed  Customer  Acceptance  Test  Apr  58 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Fellows 

Good  time  ^3-5  Hours/Week  (Average) 

Attempted  to  run  time  ^3-5  Hours/Week  (Average) 

Operating  ratio  O.997 

Above  figures  based  on  period  I5  Jan  60  to  15  Apr  60 
Passed  Customer  Acceptance  Test  Jul  57 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

We  schedule  1  1/2  hours  per  week  for  preventive 
maintenance.  In  the  last  3  months,  we  have  had  1  I/2 
hours  of  unscheduled  "down"  time. 

Ford  Instrument ' 

Average  error-free  running  period  8  Hours 

Good  time  34  Hours/Week  (Average) 

Attempted  to  run  time  58  Hours/Week  (Average) 

Operating  ratio  0.94 

Above  figures  based  on  period  1  Jan  60  to  26  Aug  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

4  hour  preventive  maintenance  operation  scheduled 
each  week. 

General  Mills 

Good  time  60  Hburs/Week  (Average) 

Attempted  to  run  time  60  Hburs/Week  (Average) 

Operating  ratio  1.0 

Above  figures  based  on  period  from  Aug  58  to  present 
Passed  Customer  Acceptance  Test  1  Jan  57 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Hercules  Powder 

Average  error-free  running  period  About  3  Days 

Good  time  52.4  Hburs/Week  (Average) 

Attempted  to  run  time  54.5  Hburs/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  1  Deo  59  to  29  Feb  60 
Passed  Customer  Acoeptsince  Test  Jan  59 
Time  Is;  not  available  for  rent  to  outside  organiza¬ 
tions. 

International  Harvester 

Good  time  3^.3  Hburs/Week  (Average) 

Attempted  to  run  time  36  Hburs/Week  (Average) 

Operating  ratio  ,  O.95 

Above  figures  based  on  period  1  Mar  60  to  4  Jun  60 
Passed  Customer  Aoceptonce  Test  1  Mar  60 
Time  is  not  cirallable  for  rent  to  outside  organiza¬ 
tions. 
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Humble  Oil 

Average  error-free  running  period  18  Hours 
Good  time  l40  Hburs/Week  (Averaged 

Attemjrted  to  run  time  I63  Hours/Week  (Average) 

Operating  ratio  0 . 86 

Above  figures  based  on  period  from  Aug  56  to  Jan  60 
Passed  Customer  Acceptance  Test  Sep  55 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

This  system  has  been  found  sufficiently  reliable 
to  operate  unattended  nightly  and  for  complete  week¬ 
end  periods. 

L,  K,  and  B 

Good  time  39  Hburs/Week  (Average) 

Above  figure  based  on  period  from  Hov  57  to  Apr  60 
Passed  Customer  Acceptance  Test  Hov  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

The  Martin  Company  Baltimore 
Average  error-free  running  period  40  Hours 

Good  time  30  Bburs/Week  (Average) 

Attempted  to  irun  time  36  Hburs/Week  (Average) 

Operating  ratio  O.833 

Above  figures  based  on  period  1  Jan  59  to  1  Jan  60 
Passed  Customer  Acceptance  Test  5  Sep  56 
Time  Is  available  for  rent  to  outside  organizations. 
Horth  American 

Good  time  79  Hours/Week  (Average) 

Attempted  to  run  time  80  Hburs/Week  (Average) 

Operating  ratio  O.988 

Above  figures  based  on  period  1  Jun  59  to  1  May  60 
Passed  Customer  Acceptance  Test  Aug  58 
Time  Is  available  for  rent  to  outside  organizations. 
Ohio  on 

Good  time  6I.I9  Hburs/Week  (Average) 

Attempted  to  run  time  6k,2^  Hours/Week  (Average) 

Operating  ratio  0.9524 

Above  figures  based  on  period  1  Jan  59  to  1  Jsh.  60 
Passed  Customer  Acceptance  Test  May  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

STJHOCO  Beaumont 

Good  time  79  Bburs/Week  (Average) 

Attempted  to  run  time  &  Hours/Week  (Average) 

Operating  ratio  0.9405 

Above  figures  based  on  period  I6  Peb  60  to  29  Aug  60 
Passed  Customer  Acceptance  Test  16  Peb  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

SUNOCO  Richardson 

Good  time  59. 1  Hburs/Week  (Average) 

Attempted  to  run  time  60.8  Hburs/Week  (Average) 

Operating  ratio  0.972 

Above  figures  based  on  period  1  Aug  60  to  2  Sep  60 
Time  is  not  available-  for  rent  to  outside  organiza¬ 
tions. 


Vitro  Labs 

Good  time  38  Hours/Week  (Average) 

Attempted  to  run  time  38  Hours/Week  (Average) 

Operating  ratio  0.947 

Above  figures  based  on  period  1  Jul  59  to  1  Jul  60 
Time  is  available  for  rent  to  outside  organizations. 
Pacific  Union  College 

Good  time  48  Hburs/Week  (Average) 

Attempted  to  run  time  47.5  Hours/Week  (Average) 

Operating  ratio  '  0.99 

Above  figures  based  on  period  from  Deo  58  to  May  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 


Pomona  College 
Good  time 

Attenqjted  to  run  time 
Operating  ratio 


30  Hburs/Week  (Average) 
30.5  Hburs/Week  (Average) 
0.98 


Above  figures  based  on  period  from  Sep  58  to  present 
Passed  Customer  Acceptance  Test  Sep  58 
Time  is  available  for  rent  to  outside  organizations. 
Texas  Western 

Good  time  -  36-40  Hburs/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  from  Peb  59  'to  Apr  60 
Time  is  available  for  rent  to  outside  organizations. 
Unlv  of  Del 

Good  time  55  Hours/Week  (Average) 

Attempted  to  run  time  57  Hburs/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  from  Sep  57  'to  Aug  60 

Passed  Customer  Acceptance  Test  I5  Sep  57 

Time  is  available  for  rent  to  outside  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  include  low  cost,  expandabil¬ 
ity  through  such  accessories  as  magnetic  tape,  punch 
card,  paper  tape  units,  plotter,  etc.,  reliability 
(better  than  95?^  average  uptime  for  all  units  in¬ 
stalled),  fast  delivery,  access  to  hundreds  of  pro¬ 
grams  through  users  exchange  organization,  applica¬ 
bility  for  both  business  and  scientific  problems, 
and  nationwide  service  facilities. 

Unique  system  advantages  include  simplified  program¬ 
ming  systems  like  Intercom,  Pogo,  Autopolnt,  Algebraic 
Compiler,  etc.,  expansion  simplified  by  merely  plugg¬ 
ing  accessories  into  the  back  of  the  computer,  all 
input,  output  is  fully  buffered,  permitting  computa¬ 
tion  during  input-output  operations,  and  alphanumeric 
input -output. 

USA  C  and  G  SC 

The  "Intercom  1000"  system  has  been  devised  by 
Bendix  as  a  programming  system  that  can  be  learned 
in  two  days.  It  takes  care  of  decimal  point  location 
and  provides  simple  control  over  various  machine 
functions. 

The  machine  hardware  of  the  G-I5  contains  a  most 
versatile  and  powerful  command  structure.  Coupled 
with  this  is  one  of  the  most  completely  buffered 
input-output  systems  offered  on  any  computer. 

Magnetic  tape  labelling  is  not  a  problem,  since  only 
one  or  two  tapes  are  used.  Paper  tape  program  stor¬ 
age  is  handled  by  labeled  storage  boxes.  Duplicate 
tapes  are  kept  in  a  fire  proof  vault.  This  includes 
paper  tape  copies  of  data  on  magnetic  tape. 

We  have  found  the  computer  easy  to  use  and  operate. 
Maintenance  of  the  machine  is  handled  from  Kansas 
City,  Missouri,  which  is  about  forty-five  miles  dis¬ 
tant.  Service  has  been  very  prompt,  and  the  machine 
is  well  maintained. 

USA  Eng  LAD 

Outstanding  features  include  flexibility  in  program¬ 
ming. 

USA  MS 

Outstanding  features  include  very  versatile  pro¬ 
gramming  features  in  machine  language  and  very  slm- 
pie  programming  in  interpreter-compiler  system. 

Unique  system  advantage  is  that  it  lends  itself 
readily  to  open  shop  operation. 

Master  tapes  of  all  programs  are  maintained  in  case 
of  destruction  of  any  operational  tape. 

USA  Ord  WSMR 

Outstanding  features:  reliable,  easy  to  program 
with  interpretive  routine. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperature  and  physical,  electrical,  fire,  or  other 
damage  include:  placed  over  cooling  tunnel  for  build¬ 
ing  air  conditioning  system  and  all  electrical  plugs 
are  disconnected  at  night. 
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USK  CS 

Outstanding  features  are  relatively  easy  to  program, 
simple  to  operate,  versatile,  and  expandable. 

Labeled  canned  storage  with  operating  Instructions 
enclosed,  copies  of  all  programs  filed  and  cross  In¬ 
dexed. 

USK  EES 

Outstanding  features  are  Interpretive  system  (in¬ 
tercom  1000 )  can  be  learned  in  approximately  1|-  hours 
and  there  are  also  other  Interpretive  and  compiling 
systems  available. 

Unique  system  advantages  are  inexpensive  and  active 
users  exchange  organization. 

Guards  check,  computer  room  when  computer  runs  om- 
attended  during  the  night  and  weekends. 

USK  MC  Pt  Mugu 

Outstanding  features  include  digital  differential 
analyzer  capabilities . 

Ordinary  storage  facilities  are  used  for  storage 
of  magnetic  tape. 

Michigan  SHD 

Outstanding  feature  is  its  low  cost  compared  to  the 
computer’s  capacity. 

AlEe search 

Outstanding  features  include  flexibility  of  opera¬ 
tion  and  low  rental  cost. 

Unique  system  advantages  are  the  variety  of  Input- 
outputs  accepted. 

Bendlx  Systems 

This  machine  has  been  modified  to  provide  optional 
Input-output  from  the  drum  storage  to  external  reg¬ 
isters.  System  enables  real-time  display  of  output 
data  on  cathode  ray  tube  display  unit. 

Fellows 

Outstanding  features  are  small  size.  Inexpensive, 
self-contained,  fits  Into  our  Engineering  Dept,  rou¬ 
tine  easily. 

Unique  system  advantages  include  ability  to  add 
peripheral  equipment  as  needed.  Reliability  -  ma¬ 
chine  often  runs  all  night  unattended  on  long  prob¬ 
lems. 

Ko  special  procedures  are  In  effect  for  tape  stor¬ 
age.  Tape  is  left  on  machine.  Only  one  reel  re¬ 
quired  for  our  problem. 

Ford  Instrument 

Outstanding  features  are  flexible  command  structure, 
convenient  minimum  access  coding,  low  price  (unfair 
to  compare  with  more  modern  systems).  Just  about 
outdated  by  newer  Bendlx  and  other  manufacturers' 
models,  but  still  good. 

Hercules  Powder 

Outstanding  features  include  flexibility,  variety 
of  input -output  equipment. 

International  Harvester 

We  are  extremely  pleased  with  the  acceptance  within 
our  group  of  the  open  shop  type  operation. 

Humble  Oil 

Outstanding  features  are  low  uni-fc  computing  cost  for 
machine  in  this  price  range.  Excellent  reliability. 

The  Martin  Company  Baltimore 
Only  two  reels  of  magnetic  tape  are  used.  These  are 
Installed  in  magnetic  tape  units. 

Worth  American 

Unique  system  advantages  are  computing  and  control 
simultaneous  with  ma^etlc  tape  and  card  operation. 
MTERCAED,  a  floating  point  interpretive  system  pro¬ 
vides  500  seven-digit  number s/min  input  speed  and 
4oo/mln.  output  speed.  Off-line  monitors  for  un¬ 
attended  night  operation  are  used  successfully. 

Vitro  Labs 

Outstanding  feature  is  that  output  proceeds  while 
computation  progresses.  Erogrammlng  may  be  done  by 
the  interpretive  system  or  basic  machine  language. 


Pomona  College 

Excellent  small  computer,  simple  to  use. 

Texas  Western 

Outstanding  features  are  command  structure  is  ex¬ 
tremely  flexible,  two  address  command  permits  true 
minimum  access  coding,  double  length  arithmetic  reg¬ 
isters  permits  programming  of  double-preclsloh  opera¬ 
tions,  and  reduction  in  computation  time  by  incorp¬ 
orating  arbitrary  precision  multiplication  and  di¬ 
vision  in  the  design. 


FUTURE  PLANS 

USA  AMS 

Intend  to  obtain  a  Field  Artillery  Dlgitj^  Automatic 
Computer  (FADAC)  (rugged,  llghtwei^t  conqiuter  for 
use  in  the  field  with  artillery  units). 

USA  C  and  G  SC 

Continuation  of  present  projects  with  a  study  to  be 
conducted  for  additional  uses  within  the  College. 

USA  Eng  LAD 

The  present  system  is  considered  to  be  adequate  for 
the  present  emd  foreseeable  engineering  needs  of  the 
District.  Expansion  of  this  system  or  acquisition 
of  another  system  to  accomplish  data  processing 
outside  of  the  engineering  field  may  occur  in  the 
future. 

USA  MS 

Acquisition  of  tape  preparation  and  verification 
system.  Possible  acquisition  of  auxiliary  magnetic 
tape  unit  if  efficiency  and  savings  will  result. 

USA  Snow  Ice  Perma 

Future  needs  anticlapted  are  a  medium  size  computer 
with  floating  point  hardware  to  increase  operating 
speeds. 

USN  ADC 

Research  and  Development  Program  to  tie  system  into 
external  equipment  for  simulation  applications. 

USW  HO  Sultland 

Plan  to  add  another  unit  of  same  type. 

USK  MC  Pt  Mugu 

Future  plans  call  for  tying  the  G-I5  to  the  Simula¬ 
tion  Facility  analog  computer  for  simulating  Havy 
weapons  systems  conqxjnents.  The  purpose  will  be  to 
analyze  the  weapons  systems  capabilities.  Equipment 
for  conversion  from  digital  infoimatlon  to  analog 
and  vioe  yersa  is  on  order  from  Bendlx. 

US  B  of  R 

Addition  of  CA-1  Card  Coupler  with  IBM  026  Key  Punch 
for  minor  accounting  application.  Addition  of  tape 
preparation  unit. 

Michigan  SHD 

A  second  Bendlx  GI5-D  Computer  has  Just  been  proposed 
to  management. 

Bendlx  Eclipse-Pioneer 

We  are  presently  considering  the  acquisition  of  the 
Bendlx  G-20,  General  Purpose  Digital  Computer.  This 
computer  can  perform  arithmetic  operations  approxi¬ 
mately  2500  times  faster  than  the  G-I5A. 

Dow  Chemical 

Possibly  of  leasing  punched  card  facilities  in  the 
future. 

Fellows 

A  separate  data  _handling  system  for  payroll  and 
accounting  may  be  acquired  in  the  futiire. 

Ford  Instrument 

Plans  call  for  continued  use  of  present  equipment. 
International  Harvester 

The  following  equipment  may  be  added  to  this  system 
at  a  later  date:  Alphanumeric  !?ypewrlter.  Graph 
Plotter>  Digital  Differential  Analyzer,  and  Magnetic 
Tape  Unit. 
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Humble  Oil 

A  Bendix  G-20  System  Is  proposed  for  Installation 
dijrlng  the  first  quarter  of  I96I.  Components  for 
this  system  axe  shown  in  the  following  table. 

1  Central  Computer 
1  .  Card  Header,  JOO/mln. 

1  Printer,  6OO  llnes/mln. 

5  Magnetic  Tape  Units 
1  Coupler  for  IBM  equipment 
1  Auxiliary  Memory 
1  Buffer  Control 

1  Console 

2  Auxiliary  Magnetic  Tapes 

This  machine  will  be  shared  with  the  Humble  Division 
Petroleum  Engineering  Section  of  the  Production  De¬ 
partment  and  the  Geologic  Research  Section  of  the 
Exploration  Department.  The  proposed  system  will 
supplant  IBM  704  time  which  is  currently  rented  from 
service  bureaus  as  well  as  some  of  the  long  problems 
done  on  our  present  system. 

The  purpose  of  the  system  with  expanded  capacity 
is  primarily  to  provide  means  of  carrying  oxit  pre¬ 
dictions  and  optimization  of  reservoir  performance. 

It  is  planned  to  retain  the  G-I5A  for  a  time  after 
Installation  of  the  G-20. 
north  American 

Replacement  of  G-I5D  facility  with  one  (l)  G-20 
Computer  with  16,392  word  core  storage,  four  (4) 
magnetic  tapes,  card  input-output  and  high-speed 
printer,  add  digital-analog  converter. 

Vitro  Labs 

Additional  equipment  planned  is  an  cnalog  computer. 
■Pacific  Union  College 

We  are  in  process  of  developing  a  magnetic  core  stor¬ 
age  buffer  which  wild,  enable  magnetic  tape  units  to 
read  information  into  and  out  of  the  computer  at 
drum  speed.  We  believe  this  will  be  unique  in  so 
far  as  a  medium  speed  computer  in  the  Bendix  G-I5 
class  is  concerned. 

Pomona  College 

System  will  be  expanded  when  need  arises. 

Texas  Western 

A  new  alphanumeric  programming  system  will  soon  be 
received.  There  are  plans  for  transformer  design 
production  problems  in  the  near  future. 

Unlv  of  Del 

For  the  life  of  the  present  machine  we  will  keep 
abreast  of  increasing  needs  by  more  efficient  input- 
output  and  debugging  procedures  and,  if  necessary, 
additional  peripheral  equipment. 


INSTALLATIONS 

U.  S.  Army  Artillery  and  Missile  School 
Computer  Branch 
Fort  Sill,  Oklahoma 

U.  S.  Army  Command  and  General  Staff  College 
Fort  Leavenworth,  Kansas 

U.  S.  Army  Engineer  District,  Little  Rock 
P.  0.  Box  867 
Little  Rock,  Arkansas 

U.  S.  Army  Engineer  District,  Los  Angeles 
751  South  Figueroa  Street 
Los  Angeles  I7,  California 

U.  S.  Army  Map  Service 
6500  Brooks  lane 
■“Washington  25,  D.  C. 

■Frankfoi^i  Arsenal  -  OEDBA-623O 
Philadelphia  3T,  Pennsylvania 

TJ.  S.  Army  Ordnance  Mission 

White  Sands  Missile  Range,  New  Mexico 

U.  S.  Army  Snow,  Ice,  Permaforst  Research 
Establishment 
1215  Washington  Avenue 
Wilmette,  Illinois  ■ 

U.  S.  Naval  Air  Development  Center 
Aeronautical  Computer  laboratory 
Johnsville,  Pennsylvania 

Bureau  of  Weapons 
Department  of  the  Navy 
Washington  25,  D.  C. 

Charleston  Naval  Shipyard 
Charleston,  South  Carolina 

U.  S.  Naval  Engineering  Experiment  Station 
Applied  Math  Office,  Code  502 
Aiinapolls,  Maryland 

U.  S.  Navy  Hydrographic  Office 
Geodetic  Computing  Unit 
Suitland,  Maryland 

U.  S.  Navy  Mine  Defense  Laboratory 
Navigation  Branch 
Panama  City,  Florida 

U.  S.  Naval  Missile  Center 
Systems  Department 
Point  Mugu,  California 

U.  S.  Naval  Supersonic  Laboratory,  M.  I.  T. 
560  Memorial  Drive 
Cambridge,  Massachusetts 
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U.  S.  Bureau  of  Heolamation 
Regional  Office,  Region  4 
32  Exchange  Place 
Salt  Lake  City,  Utah 

Illinois  Division  of  Highways 
State  Office  Building,  Room  703 
Springfield,  Illinois 

Michigan  State  Highway  Department 
Computer  Unit 
S.  T.  Mason  Building 
Lansing,  Michigan 

AiReseaxch  Manufacturing  Company  of  Arizona 
402  South  36^0  Street 
Phoenix,  Arizona 

Bendlx  Aviation  Corporation 
Eclipse-Pioneer  Division 
Teterboro,  Hew  Jersey 

Bendlx  Radio 

A  Division  of  Bendlx  Aviation  Corporation 
Department  of  Research  and  Development 
Towson  4,  Maryland 

Bendlx  Systems  Division 
The  Bendlx  Corporation 
3300  Plymouth  Road 
Ann  Arbor,  Michigan 

Dow  Chemical  Company 

Engineering  Department,  Bldg.  B-1201 

Freeport,  Texas 

Ebasco  Services  Inc. 

2  Hector  Street 
New  York  6,  New  York 

Fellows  Gear  Shaper  Company 
River  Street 
Springfield,  Vermont 

Ford  Instrument  Company 

3I-IO  Thomson  Avenue 

Long  Island  City  1,  New  York 

General  Mills,  Inc. 

2003  E.  Hennepin  Avenue 
Minneapolis  13,  Minnesota 

Hercules  Powder  Company 
Applied  Mathematics  Division 
WUmongton  99>  Delaware 

International  Harvester  Company 
Engineering  Research 
5225  So.  Western  Blvd. 

Chicago  Illinois 


Humble  Oil  and  Refining  .Company 
Humble  Division 
P.  0.  Box  2180 
Houston  1,  Texas 

Lockwood,  Kessler  &  Bartlett,  Inc. 

One  Aerial  Way 
Syosset,  Hew  York 

The  Martin  Company 

Manufacturing,  Engineering  &  Research  Dept. 
Baltimore  3,  Maryland 

North  American  Aviation,,  Inc. 

Missile  Division 
12214  Lakewood  Boulevard 
Downey,  California 

The  Ohio  Oil  Company 
Refining  Division 
Robinson,  Illinois 

RCA  Service  Company 

Data  Processing,  AFMTO,,  Bldg,  989 

Patrick  Air  Force  Base,  Florida 

Sun  Oil  Company 
Reservoir  Analytical  Section 
1096  Calder  Avenue 
Beaumont,  Texas 

Sun  Oil  Company 

503  N.  Central  Expressway 

Richardson,  Texas 

Vitro  Laboratories 
200  Pleasant  Valley  Way 
West  Orange,  New  Jersey 

Pacific  Union  College 
Data  Processing  Laboratory 
Angwln,  California 

Pomona  College 
Physics  Laboratory 
Claremont,  California 

Texas  Western  College 
Schellenger  Research  Laboratory  • 

El  Paso,  Texas 

University  of  Delaware 
Computing  Center,  Evans  Hall 
Newark,  Delaware 
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MANUFACTURER 


Bendlx  G  20  General  Purpose  Data  Processing  System  Bendix  Computer  Division 

Bendlx  Aviation  Corporation 


APPLICATIONS 

The  completely  modular  construction  of  the  G-20  sys¬ 
tem  permits  the  creation  of  general  purpose  commer¬ 
cial  data  processing,  general  purpose  scientific 
computing,  off-line,  on-line,  or  real-time  systems 
by  appropriate  selection  .and  interconnection  of 
modules. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Bifaary  dlglts/word 
Binary  d4gits/instructlon 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Number  range  +  ; 


Binary 

32+1  parity  bit 
32+1  parity  bit 
1 

63  for  central  processor 
Floating  point 


Instruction  word  format 


Flags 

Mode 

Code 

Operation  Code 

Index 

Base  Address 

51  30 

29  28 

27  21 

20  15 

14  0 

Automatic  built-in  subroutines  include  fixed  point 
arithmetic  and  storage,  63  index  register  and  associ¬ 
ated  operation  codes,  automatic  repeatable  commands ' 
(32  in  number),  can  be  repeated  any  desired  number 
of  times,  Interrupt  request  hardware,  and  clock 
Interrupt  (l  per  sec.). 

Automatic  coding  includes  Symbolic  Program  and 
Assembly  Routine,  Algebraic  Compiler,  Executive  Rou¬ 
tine,  Report  Generator,  Sort  Routines,  File  Mainte¬ 
nance  Routine,  and  Commercial  Compiler. 

Registers  and  B-boxes  include  63  memory  locations 
used  as  Index  locations  (Built-in  Index  Registers), 
interrupt  and  control  registers,  and  a  fixed  point 
exponent  register. 


Ihoto  by  the  Bendlx  Computer  Division 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exolud  Stor  Access 
Mlcrosec  Mlcroseo 

Add  S7  13 

Mult  TO  56 

Div  112  98 

Construction  (Arithmetic  unit  only) 


Transistors 

Diodes 

Arithmetic  mode 

Timing 

Operation 


5,000  approx. 
30,000  approx. 
Parallel 
Synchronous 
Concwrent 


Media 

Magnetic  Core 


STORAGE 

Ho.  of 
Words 
h,096  to 

52,768 


No.  of 
Digits 
28,672  to 
l,08l,3lA 


Access 

Miorosec 

6.1). 


Magnetic  Tape 

No.  of  units  that  can  be  connected  Any 

No.  of  char/linear  inch  of  tape  550 

Channels  or  tracks  on  the  tape  10 

Blank  tape  separating  each  record  O.75 

Tape  speed  110  or  220 

Transfer  rate  60, 000 

Start  time  h 

Stop  time  If 

Average  time  for  experienced 

operator  to  change  reel  of  tape  30  Seconds 

Physical  properties  of  tape 
Width  1  Inch 

Length  of  reel  3,600  Feet 


number  Units 

Char/inch 

Tracks/tape 

Inches 

Inohes/sec 

Char/sec 

Milllsec 

MUllseq 
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INPUT 


Media  Speed 

Paper  Tape  5OO  char /sec 

Cards  65O  oards/min 

Control  Console  (type)  '  Manual 
Magnetic  Tape  60,000  char/sec 

Characters  are  8  hits. 


OUTPUT 


Media 
Paper  Tape 
Cards 
Printer 
Magnetic  Tape 
Characters  are 
acterS'  wide. 


Speed 

100  char/sec 
250  cards/mln 
■  600  llnes/min 
60,000  char/sec 

8  hits.  Printer  is  up  to  120  char- 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  2h0 

Diodes  38,000 

Transistors  8,900 

Magnetic  Cores  173,000  -  1,081,3^ 

The  entire  system  could  range  from  a  central  pro¬ 
cessor  and  control  console  with  typewriter  to  a  large 
data  system,  with  many  magnetic  tape  and  card  units. 

The  above  information  considers  the  entire  system 
as  a  central  processor,  control  console,  four  magnetic 
tape  units,  a  magnetic  tape  control  unit,  a  card  and 
printer  coupler,  a  high  speed  printer  and  a  control 
buffer . 


CHECKING  FEATURES 

Checking  features  include  parity  check  in  central  pro¬ 
cessor  (to  and  from  memory),  parity  check  on  all  in¬ 
put-output  equipment,  and  parity  check,  parity  bit  re¬ 
corded  and  automatic  read  immediately  after  writing. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Volme,  computer 
Area,  computer 
Floor  loading 


3.5  KVA  0.9  pf 
67.5  oa  ft 

12.7  sq.  ft 

2lt,000  Ibs/sq  ft 


753  lbs  concen  max 
Weight,  computer  2,000  lbs 

A  plenum  can  be  used  for  air  intake  from  underneath. 
No  rear  access  is  needed  for  Central  Processor. 

All  accessory  units  -  subfloor  air  cooling  advisable, 
but  air  intake  can  be  from  the  back  as  well  as  the 
.underside. 

Minimum  rear  access  to  accessories  is  2h  inch  s. 

Air  conditioner  to  maintain  65°  -  80°F  ambient 
temperature . 


PRODUCTION  RECORD 

Time  required  for  delivery  Approx.  I5  months 


COST,  PRICE  AND  RENTAL  RATES 

G-20  and  Accessory  Price  List  Monthly  Maint.  for  Lease  per 


Purchase 

Purchased  Equipment 

Month 

G-20  . 

,  Processor,  including  k,09^  words  of  core  memory  $  290,000 

$  1,210 

$  6,500 

MM-10 

Axuciliary  Core  Memory  of  4,096 

55,000 

230 

1,650 

MC-10 

Auxiliary  Core  Memory  of  4,0^  words  &  Control 
Feature 

110,000 

460 

3,300 

CC-10 

Control  Console  Station,  including  alphanumeric 
input-output  monitor  typewriter 

10,000 

i^5 

300 

TC-10 

Magnetic  Tape  Control  Unit  -  necessary  for  control 
of  from  one  to  four  tape  units 

30,500 

130 

915 

MT-10 

High  Speed  Magnetic  Tape  Unit 

28, 500 

120 

855 

LP-10 

Line  Printer  Jj2  characters)  (needs  CP-lo) 

28,700 

120 

860 

LP-U 

Line  Printer  (l20  characters)  (needs  CP-ll) 

68,500 

285 

2,050 

CP-10 

Adapter  for  Card  and  Tabulator  Bquipment  (80  column) 

22, 500 

95 

6T5 

CP-11 

Adapter  for  Card  and  Tabulator  Equipment  (l20  column) 

27,500 

115 

825 

CB-10 

Buffer  Control  Station 

50,000 

210 

1,500 

PT-10 

Paper  Tape  Input-Output  Station,  including  a  paper 
tape  reader  (500  characters  per  second)  and  a  paper 
punch  (lOO  characters  per  second) 

IT,  500 

75 

525 

The  cost  of  maintenance  for  pxmched  equipment  on  the  G-20  Central  Processor  and  all  accessory,  equipment  is 
given  above,  along  with  purchase  price  and  lease  rate.  The  minimum  contract  will  be  (l)  one  year. 


PERSONNEL  REQUIREMENTS 


Supervisors 

Analysts 

Programmers 

Coders 

Clerks 

Operators 

In-Output  Oper 


One  8-Hour 
Shift 
1 
2 
6 
4 
0 
1 
0 


Two  8-Hovir 
Shifts 
2 
4 
8 
8 
1 
2 
0 


Three  8-Hour 
Shifts 
3 
5 

10 

12 

1 

5 

1 


Personnel  required  will  vary  from  installation  to 
installation  due  to  type  of  application,  i.e.  third 
shift  may  be  used  luiattended  with  one  operator.  Figures 
are  for  a  minimum  lease  system. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  addressing  facilities  allow  the  programmer  to 
operate  on  the  address,  the  contents  of  the  address 
or  the  contents  of  the  contents  of  the  address  with 
every  command. 

Prior  to  and  after  computation,  information  may  be 
available  with  the  decimal  point  in  any  prespeclfied 
digit  posltion-for  work  in  dollars  and  cents,  etc. 

Control  buffers,  which  control  input/output  separate 
from  the  central  processor,  may  be  added  to  the  systems. 

INSTALLATIONS 

Bendlx  Computer  Division,  Bendlx  Aviation  Corporation, 
5630  Arbor  Vitae  Avenue,  Los  Angeles  45,  California 
Bendix  Aviation  Corp.,,  Research  Laboratories  Div.,  P.O. 
Box  5115,  Detroit  35,  Michigan 
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MANUFACTURER 
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Picture  by  Ordnance  Tank-Automotive  Command 

APPLICATIONS 

Demand  History  File  -  A  file  containing  demand  and 
issue  data  for  approximately  100,000  items  of  supply. 
This  process  involves  accumulating  and  recording  for 
each  item  in  the  file  one  year's  demand  and  issue 
activity. 

Frequency  of  File  Maintenance:  Bi-Weekly 

Availability  Balance  File  -  A  magnetic  tape  file 
containing  asset  and  level  information  both  summarized 
and  separated  as  to  location  for  approximately  125,000 
items.  The  processing,  of  stock  status  information 
provides  an  up-to-date  file  of  supply  information  for 
all  items  which  are  recognized  as  OTAC  responsibility. 
This  file  also  provides  the  capability  of  editing  ■ 
requisitions  by  machine  and  is  also  used  for  statis¬ 
tical  analysis  of  inventory. 

Frequency  of  Pile  Maintenance:  3  Days 

Financial  Inventory  Analysis  -  A  process  that  pro¬ 
vides  for  analysis  of  the  asset  position  of  each  item 
in  the  Availability  Balance  File  and  provides  manage¬ 
ment  with  necessary  information  from  which  to  prepare 
required  financial  reports.  Assets  and  levels-  are 


converted  into  dollar  figures  and  assets  are  applied 
against  levels  in  established  priorities. 

Frequency  of  File  Maintenance:  Quarterly 

Vehicle  Parts  File  -  Maintenance  of  a  file  contain¬ 
ing  about  500,000  messages  of  repair  parts,  tools, 
equipment  iteiiffi ,  and  special  notes ,  arranged  in  end- 
item  designation  sequence. 

Frequency  of  File  Maintenance;  Weekly 

Type  5  Supply  Manual  -  Maintenance  of  a  file  con¬ 
taining  about  1,250,000  messages  of  a  cross-reference 
between  Federal  Stock  Kumbers  (FSH)  and  reference 
numbers,  including  repair-part  identifying  numbers 
and  previously  assigned  stock  numbers  that  were  with¬ 
drawn.  The  record  is  maintained  in  FSN  sequence  for 
bTI  Ordnance  managed  repair  parts. 

Frequency  of  File  Maintenance:  As  required 

Above  applications  are  being  made  by  the  U.  S.  Army 
Ordnance  Tank-Automotive  Command. 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 

Arithmetic  system  Fixed  point 

Instruction  type  ■  Three  address 

Data  are  organized  in  the  RCA  BIZMAC  System  in  the 
following  manner: 

Seven  hits  (6  Information  +  1  parity)  comprise  one.. 
BI2liMAC  character  (63  characters  including  ten  decimal 
digits,  26  letters,  control  symbols,  and  miscellaneous 
symbols).  A  variable  number  of  related  characters 
preceded  (on  the  left)  by  a  control  symbol  comprises 
an  item  (corresponding  to  a  word). 

A  group  of  related  items  enclosed  by  control  symbols 
is  a  message  (for  handling  as  a  vmit  on  tape). 

An  instruction  consists  of  eight  BIZMAC  characters 
interpreted  as  follows: 

Operation  Variation  Addresses 

ABC 

B  E  BB  BB  BB  • 

There  are  twenty-four  basic  operations  which  may  be 
varied  by  the  variation  character  to  pbteln  approxi¬ 
mately  140  distinct  combinations. 

The  computer  may  perform  decimal  .and  binary  arith¬ 
metic  operations.  Operands  are  completely  variable 
in  length.  A  32-charaoter  operand  limitation  is 
necessary  in  decimal  addition  and  subtraction  where 
an  end-around  carry  is  possible  and  in  multiplication 
where  the  multiplicand  is  also  restricted  in  the  same 


manner. 


ARITHMETIC  UNIT 

In  arithmetic  operations,  the  three  addresses  are 
used  to  specify  the  High  Speed  Memory  locations  of 
the  least  significant  characters  of  the  operands  and 
the  result.  Execution  time  for  each  of  these  in¬ 
structions  is  variable  depending  on  the  number  of 
significant  characters  in  the  operands.  Control 
symbols  as  well  as  space  symbols  to  the  left  of 
operands  cause  the  operations  to  end.  The  following 
timing  formiolae  are  available: 

ADDITION  TIME  is  given  by  120  +  1+OC  microseconds, 
where  C  equals  number  of  characters  in  longest 
operand.  This  is  the  formula  for  addition  with  pos¬ 
itive  operands.  Formula  time  is  increased  when  the 
zero  suppression  or  automatic  left  justification 
option  is  desired  or  if  there  is  an  end-aroimd-carry. 

MULTIPLICATION  TIME  is  given  by  l60  +  288N  +  145MN 
microseconds,  where  M  =  No.  of  digits  in  multiplicand 
N  =  No.  of  digits  in  multiplier. 

The  constants  288  and  145  in  the  above  formula  are 
average  times  for  reading  out  characters,  and  repet¬ 
itive  additions  are  determined  by  the  magnitude  of 
the  digits  in  the  multiplier. 

Division  is  programmed,  and  the  time  varies  with 
the  type  of  division  program  used,  as  well  as  with 
the  characters  of  the  operands. 

Th..  timing  formulae  shown  above  include  instruction- 
staticizing  time  as  well  as  transfer-of-data  time  to 
and  from  the  memory. 
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Basic  construction  of  the  arithmetic  unit  is  vacuum 
tube-diode.  There  are  no  programmed  rapid  access 
registers  outside  of  the  h, 096-oharacter  High  Speed 
Memory.  Basic  pulse-repetition  rate  is  500  B3 
throughout  the  Computer.  Arithmetic  operations  are 
primarily  serial  although  pairs  of  characters  (one 
from  each  operand)  are  read  from  memory  in  parallel. 

Construction  Magnetic  cores  and  vacuum  tubes 

Timing  Synchronous  for  the  computer 

Asynchronous  for  tape  operation 
Operation  Sequential  by  character 

Concurrent  by  7  bits  forming  the 
character. 


INPUT 

Media 

Card  Transcriber 
(Card  to  Magnetic  Tape) 
Tapewriter  and  Verifier 
(Key  to  Paper  Tape) 

Paper  Tape  Transcriber 
(Paper  to  Magnetic  Tape) 


Speed 

575  cards/min 
5,b'00  strokes/hour 
200  char/seo 


Inputs  to  all  data  processing  equipment  via  magnetic 
tapes  are  at  10,000  characters/sec  vith  blanks  elim¬ 
inated  by  variable  word  length.  Direct  paper  tape 
input  to  the  computer  is  at  kOO  characters/sec . 


STORAGE 

Microsec 

Media  Digits  Access 

Magnetic  Core  4,096  20 

Magnetic  Drum  18,000  5,120 

Magnetic  Tape  Indefinite  5,000 


Random  access  to  any  character  in  core  storage. 

Characters  may  be  transferred  between  magnetic  drum 
storage  in  blocks  of  4  or  8  at  80  microseconds  per 
block. 

Words  are  variable  in  length.  Intermediate  storage 
is  magnetic  tape.  Read/write  10,000  ohar/sec.  125 
char/in  density,  7  bit  code. 


OUTPUT 

Media 

Electromechanical  Printer 


Speed 

300/600  lines/min 
120  .char/line 
20  char/sec 


Magnetic  Tape  Transcriber 
(Magnetic  to  Paper  Tape) 

Trancoded  50  chsur/ sec 

(Magnetic  Tape  to  Teletype  Tape) 

Document  Printer  10  char/sec 

(Paper  Tape  to  Typewriter) 

Transcribing  Card  Punch  I50  char/min 

(Magnetic  Tape  to  Card) 

Interrogation  Unit  4  mln/lnquiry 

(Magnetic  Tape  to  Typewriter)  (average) 
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With  the  exception  of  monitor  print  (via  on-line 
typewriter)  the  output  of  all  high-speed  data  pro¬ 
cessing  equipment  Is  magnetic  tape:  10,000  characters 
per  second  with  blanks  eliminated  by  variable  word 
length. 

The  document  printer  prints  upper  and  lower  case 
directly  from  magnetic  tape. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes  5,000 
Tube  types  12 
Crystal  diodes  l4,500 
Mafpietlc  cores  2§,7Q0 


The  above  figures  are  for  the  Computer  only.  System 
figures  depend  on  exact  equipment  complement. 

Government  Sample 
Ordnance  Tank-Automotive  Command 
System  has  the  following  complement: 


Tubes  30,000  ' 

Crystal  diodes  7.0,000 

Magnetic  cores  55,000 

Transistors  200 

Separate  cabinets  470 


CHECKING  FEATURES 

Parity 

The  BIZMAC  code  is  designed  in  such  a  fashion  that 
each  character  of  Information  contains  a  redundant 
parity  bit  for  even  parity  checking.  The  various 
devices  in  the  system  contain  hardware  for  extensive 
utilization  of  this  feature.  In  the  Computer,  infor¬ 


mation  circulating  internally  or  transferred  to  and 
from  tape  is  checked  for  parity. 

Adder  Comparison 

The  adder  forms  two  sums  (the  second  by  using  com¬ 
plements  of  the  operands).  These  sums  must  be  equal,, 
or  comparator  alarms  are  registered. 

Tape  Checks 

Input  checks  are  provided  to  assure  that  the  proper 
sequence  of  control  symbols  is  sensed  (marking  the 
beginning  and  end  of  messages ) .  The  first  character 
read  in  is  checked  to  see  that  it  is  one  of  three 
permissible  control  symbols. 

An  output  check  is  provided  by  an  echo  signal, 
which  is  used  to  determine  that  writing  on  tape  has 
properly  taken  place. 

Dual  recording  on  magnetic  tape  is  provided.  Four¬ 
teen  channel  tape  permits  the  duplicate  storage  of 
each  bit. 

Program  Control 

Checks  are  provided  to  insure  that  instructions  Eire 
properly  located,  that  drum  switching  is  correctly 
completed,  and  that  the  flow  of  basic  machine  cycles 
is  correct. 

Instruction  ChEiraoteristlOB 
Facilities  which  are  present  for  use  in  programs 
Include  a  verify  instruction  for  data  comparison, 
and  an  overflow  alarm  usable  with  decimal  arithmetic 
instructions'. 

Computer  Stop-Rollback  Switch 
This  device  is  used  to  reduce  manual  intervention 
when  certain  types  of  errors  are  detected:  parity, 
adder  comparison,  programmed  verify  and  overflow, 
control-symbol,  sequence  Incoming  from  tape.  When 
the  switch  is  in  the  rollback  position  a  transfer 
of  control  will  be  made  automatically  to  a  specific 
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drum  line,  permitting  attempts  to  repeat  the 
affected  operation. 

General 

Only  a  partial  listing  of  checting  features  is  pre¬ 
sented  above.  The  RCA  BIZMAC  System  mates  extensive 
use  of  hardware  checks  to  insure  the  proper  opera¬ 
tion  of  the  system  as  a  whole.  Many  of  the  checks 
are  implicit  in  the  design  (e.g.  no  erase  while  read¬ 
ing)  or  explicit  in  special  circuits  (e.g.  parity 
checking). 


COST,  PRICE  AND  RENTAL  RATES 

$4.5  million  acquisition  cost. 

(1)  Computer,  (3)  Tile  Maint.  computers  (fixed  pro¬ 
gram),  (1)  Interrogation  Unit,  (182)  tape  stations, 
(1)  System  Control  Unit,  (l)  Card  Transcriber,  (l) 
Paper  Tape  Transcriber,  (2)  high  speed  printers,  (l) 
Transcribing  Card  Punch,  (3)  Document  Printers,  (lO) 
Plexo-wrlters . 

RCA  Service  Bureau  Contract  for  Maint.  $51^»000/year 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Ordnance  Tank-Automotive  Command 


Power,  entire  system 
Power,  air  cond. 
Volume,  entire  system 
Area,  entire  system  ■■ 
Room  size  required 
Weight,  computer 
Floor  loading 
Capacity,  air  cond. 
Volume,  air  cond. 
Area,  air  cond. 


246  KW 
500  KW 


274  KVA  0.9  pf 


2,600  cu  ft 
20,000  sq  ft 

61  ft  X  360  ft 
26,500  lbs 

125  Ibs/sq  ft 
270  tons 
1,200  cu  ft 
100  sq  ft 


PERSONNEL  REQUIREMENTS 


Supervisors 

One  8-Hour 
Shift 

8 

Two  8-H( 
Shifts 
9 

Analysts 

7 

0 

Programmers 

22 

0 

Clerks 

4 

3 

Librarians 

0 

2 

Operators 

0 

25 

In-Output  Oper 

0 

14 

Tape  Handlers 

0 

4 

False  celling  and  pedestal  floor  in  System  Control 
Center.  Aoooustical  walls  necessary  in  high  speed 
printer  room.  High  temp,  heads  for  sprinkler  system. 
270  ton  air  conditioning  plant  plus  precipitrons. 


Operation  tends  toward  modified  "open"  shop.  Higher 
echelon  positions  of  responsibility  filled  by  up¬ 
grading.  Personnel  "pipe  line"  is  filled  at  trainee 
level  by  necessity. 
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Initially  at  manufacturer's  plant  in  Camden,  N.J. j 
later  to  be  provided  at  site  or  plant  as  required. 
Programming  and  on-tbe-job  operational  training  now 
conducted  by  Ordnance  personnel  at  site. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Ordnance  Tank-Automotive  Command 
Good  time  98.29  Hours/Week  (Average) 

Operating  Ratio  (Good/  0.9928 
Attempted  to  run  time 

Above  figures  based  on  period' from  Mar  60  to  Jun  60 
Date  this  system  passed  customer  Nov  55 

acceptance  test 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Above  calculations  predicted  on: 

Total  possible  available  system  hours  (minus  actual 
machine  downtime) 

Example: 

577*9  Total  Production  Hours  -  April  i960 
Actual  Avail  Hours 
Less  9.*f  Total  Unscheduled  Maint. 

Less  15.2  Total  Hours  Idle  (All  Causes) 

Less  20.5  Total  Hours  Spoiled  word  (All  Causes) 

55^.8  Total  Hours  Productive  -  Apr.  60  (Computer 
only) 


ADDITIONAL  FEATURES  AND  REMARKS 

All  oqulpniunt  Items  in  the  RCA  BIZWAC  System  are 
designed  to  uoeomodate  actual  data  lengths. 

All  equlpinoiit  items  in  the  RCA  BIZMAC  System  are 
designed  to  permit  equipment  integration,  i.  e. 
oontrnl  oporntlon  of  all  equipment  including  inter- 
oonnootlon  of  Tape  Dtotlons  and  operating  devices. 
This  iiieann  of  integration  permits  parallel  operation 
of  equipment  iteins  on  "tight"  schedule  basis. 

A  hHi),  "ate  uquipiiionb  item,  the  Sorter,  is  provided 
to  roan'wigo  <.f"i’Matlon  on  magnetic  tape.  It  is 
provj'icd  lij  Di'M,  iiinrhu  o  '  ■'xt.T’aot  oaid  information 
wi’-’i  proviulun  fo.'  vnrin*.i‘  ■  'Iwco  booie  opor- 
utlonu . 

A  nopm'ftto  oquipmont  item,  ■'  .'tor)'.'f;fitlon  Unit, 
ill  an  optiuniU  jiarb  of  i-ho  aynl«uu  !'i  ii  HPm'ob 
and  prJni»oub  ilo/ieu  wliioh  ponnUn  p.  r.r-  mni  tn 
any  iiioonMito  wtwl’td  on  any  Tape  Cr.ui  lMn  I’lU 

RCA  IJifMACi  Clyntnin. 

'I'ho  BiKHAi’  Gump  .tor  haii  definite  oiperal  J'ig  itj' 
vantages' 

Ranf'or'!  '■ompi.'itl tlwn  -  roivl“in. 
fiand-m  loitpoi.lMoi.  ■>  ,-“)io-out. 

Pull  tugobi  /ilu  dOi'ifie  add,  subtract  and  multiply 
and  bifiiu’y  (irb''  fifi  .''inwfc  using  variable  length 
oporundB  oft!  ,  . 

Mngnotio  tnpe  v’-i  "i  'i'rm'iry  storage  of  pi-ogroms 
with  nutoillfttli’  Jiriift.  Iiyu'  iro.n  drum  memory. 
Automatia  roUlnt'k  fiincstlo.  ■  permit  correction  of 
transient  orroriii 

Throe  nddroni)  .inpIl’UQtion  code  with  operating  varia¬ 
tions  provided  por  Insti'uotion. 
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TAFEWRITER  &  VERIFIER  (Key  to  Paper  Tape)  -  Picture  ty  Radio  Corporation  of  America 


Addressable  character  extract. 

Ijinear-tlme-depondent  transfer  of  data. 

Automatic  zero  suppression. 

orc'  U':'  instnictlori  provision  for  handling  subrou¬ 
tines. 

Ability  to  virite  on  tape  while  computing  or  reading 
(Simultaneous  V.'rite  Instruction). 

High  speed  paper  tape  input  of  400  characters  per 
second. 

Fifteen  addressable  universal  tape  trunks,  each  can 
be  used  either  as  an  input  or  output  trunk. 

Ability  to  read  into  High  Speed  Memory  in  compressed 
data  form.  (Linear  Read), 


Ordnance  Tank-Automotive  Commard 
Outstanding  features  include  variable  word  length, 
absolute  count  control,  and  an  interrogation  unit. 

Unique  system  advantages  are  that  the  Interrogation 
unit  permits  rush  interrogations  at  no  loss  of  com¬ 
puter  availability.  It  also  permits  data  quality 
control  check  which  minimizes  re-run  time.  Elec¬ 
tronic  sorters  preclude  Use  of  computer  for  non- 
essential  processing.  One  hundred-eighty  two  tape 
stations  permits  maximum  machine  loading  thru  pre- 
scheduling  . 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperature  -and  physical,  electrical,  fire,  or  other 
damage  are  those  internal  procedures  that  are  in 
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THANCODER  (Magnetic  Tape  to  Teletype  Tape)  -  Picture  by  Radio  Corporation  of  America 


accordance  with  Department  of  the  Army  and  Command 
directives . 

INSTALLATIONS 

Ordnance  Tank-Automotive  Command 
Detroit  9,  Michigan 


FUTURE  PLANS 

Plans  are  being  formalized  to  supplement  existing 
system  with  the  addition  of  one  (l)  RCA  501  System 
consisting  of  (l)  Computer  -  65K  memory,  eighteen 
(18)  Tape  Stations,  one  (l)  card  transcriber,  one 
(1)  transcribing  card  punch,  one  (l)  high  speed 
printer,  one  (l)  tape  selecting  unit  and  one  (l) 
tape  switching  unit.  Part  of  the  above  system  will 
be  Government  owned  and  the  remainder  will  be  leased 
from  RCA. 


When  the  capacity  of  the  new  system  has  absorbed  a 
major  portion  of  the  mark  I  process,  it  is  planned 
that  one  (l)  operating  shift  of  the  mark  I  will  be 
phased  out. 

Task  groups  have  been  recently  organized  to  study 
new  applications  for  the  other  Directorates  of  this 
Command. 


PRODUCTION  RECORD 

Produced  5 

Operating  3 

Above  includes  all  early  BIZMAC  models. 
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Interrogation  Unit  (Magnatio  Tape  to  Typewriter)  Photo  by  Radio  Corporation  of  America 


Document  Printer  (Paper  Tape  to  l^ypewriter)  Photo  by  Radio  Corporation  of  America 
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Card  Transorlber  (Card  to  Magnetic  Tape) 


Photo  by  Radio  Corporation  of  America 
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BIZMACII 

BIZMAC  II 


MANUFACTURER 

Radio  Corporation  of  America 


APPLICATIONS 

Located  at  the  EDP  Center,  Electronic  Data  Processing 
Division,  RCA,  Camden,  Hew  Jersey,  the  system  is  used 
for  engineering  desing,  automated  design  of  wiring 
for  electronic  equipment,  accounting,  statistical 
analysis,  medical  research,  market  research  -  auto¬ 
mated  logic,  and  management  controls  and  clerical 
automation. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Arltlimetlc  system  Fixed  point 

Instruction  type  Three  address 

Data  are  organized  in  the  BIZMAC  II  System  in  the 
following  manner: 

Seven  hits  (6  information  +  1  parity)  comprise  one 
BIZMAC  character  (6?  characters  including  ten  decimal 
digits,  26  letters,  control  symbols,  and  miscellaneous 
symbols).  A  variable  number  of  related  characters 
preceded  (on  the  left)  by  a  control  symbol  comprises 
an  Item  (corresponding  to  a  word). 

A  group  of  related  items  enclosed  by  control  symbols 
is  a  message  (for  handling  as  a  unit  on  tape). 


Photo  by  Radio  Corporation  of  America 

An  instruction  consists  of  eight  BIZMAC  characters 
interpreted  as  follows: 

Oneration  Variation  Addresses 

ABC 

B  B  BB  BB  BB 

There  are  twenty-four  basic  operations  which  may  be 
varied  by  the  variation  character  to  obtain  approxi¬ 
mately  l4o  distinct  combinations. 

The  computer  may  perform  decimal  and  binary  arith¬ 
metic  operations.  Operands  are  completely  variable 
in  length.  A  52-oharacter  operand  limitation  is 
necessary  in  decimal  addition  and  subtraction  where 
an  end-around  carry  is  possible  and  in  multiplication 
where  the  mltipllcand  is  also  restricted  in-the  same 
manner. 
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ARITHMETIC  UNIT 

In  arithmetic  operations,  the  three  addresses  are 
used  to  specify  the  high  speed  memory  locations  of 
the  least  significant  characters  of  the  operands  and 
the  result.  Execution  time  for  each  of  these  instruc¬ 
tions  is  variable  depending  on  the  number  of  signif¬ 
icant  characters  in  the  operands.  Control  symbols 
as  well  as  space  symbols  to  the  left  of  operands 
cause  the  operations  to  end.  The  following  timing 
formulae  are  available: 

ADDITION  TIME  is  given  by  120  +  40C  microseconds, 
where  C  equals  number  of  characters  in  longest  oper¬ 
and.  This  is  the  formula  for  addition  with  positive 
operands.  Formula  time  is  increased  when  the  zero 
suppression  or  automatic  left  Justification  option 
is  desired  or  if  there  is  an  end-around-carry. 

MULTIPLICATION  TIME  is  given  by  160  +  288N  +  ll^5MN 
microseconds,  where  M  =  No.  of  digits  in  multiplicand 
N  =  No.  of  digits  in  multiplier. 

The  constants  288  and  1I5  in  the  above  formula  are 
average  times  for  reading  out  characters,  and  repet¬ 
itive  additions  are  determined  by  the  magnitude  of 
the  digits  in  the  multiplier. 

Division  is  programmed,  and  the  time  varies  with 
the  type  of  division  program  used,  as  well  as  with 
the  characters  of  the  operands. 

The  timing  formulae  shown  above  Include  instruction- 
staticizing  time  as  well  as  transfer-of-data  time  to 
and  from  the  memory. 

Basic  construction  of  the  arithmetic  unit  is  vacuum 
tube-diode.  There  are  no  programmed  rapid  access 
registers  outside  of  the  8,192-oharacter  high  speed 
memory.  Basic  pulse-repetition  rate  is  ^00  KC  through¬ 
out  the  computer.  Arithmetic  operations  are  primarily 
serial,  although  pairs  of  characters  (one  from  each 
operand)  are  read  from  memory  in  parallel. 

Construction  Magnetic  cores  and  vacuum  tubes 

Timing  Synchronous  for  the  computer 

Asynchronous  for  tape  operation 
Operation  Sequential  by  character 

Concurrent  by  7  bits  forming  the 
character 

STORAGE 

No.  of 

Media  •  Alpha  Char 
Ifagnetic  Core  8,192 

Magnetic  Drum  32,736 

Magnetic  Tape  Indefinite 

INPUT 

Media  Speed 

Card  Transcriber  l)-00  char/min 

Tapewriter  &  Verifier  Operator  limited 

Paper  Tape  200  char/sec 

OUTPUT 

Media  Speed 

Electro-mechanical  600  lines/min 

Printer  (off-line) 

Document  Printer  9  char/sec 

Transcribing  Card  Punch  I50  cards/min 

Interrogation  Unit  4  min/avg  inquiry 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  5,000 

Tube  types  12 

Crystal  diodes  14,500 
Magnetic  cores  28, 7OO 

The  above  figures  are  for  the  computer  only.  System 
figures  depend  oh  exact  equipnent  complement. 


CHECKING  FEATURES 

Parity 

The  BIZMAC  code,  is  designed  in  such  a  fashion  that 
each  character  of  information  contains  a  redundant 
parity  bit  for  even  parity  checking.  The  various 
devices  in  the  system  contain  hardware  for  extensive 
utilization  of  this  feature.  In  the  computer,  infor- 
mafion  circulating  internally  or  transferred  to  and 
from  tape  is  checked  for  parity. 

Adder  Comparison 

The  adder  forms  two  sums  (the  second  by  using  com¬ 
plements  of  the  operands).  These  sums  must  be  equal, 
or  comparator  alarms  are  registered. 

Tape  Checks 

Input  checks  are  provided  to  assure  that  the  proper 
sequence  of  control  symbols  is  sensed  (marking  the 
beginning  and  end  of  messages).  The  first  character 
read  in  is  checked  to  see  that  it  is  one  of  three 
permissible  control  symbols. 

An  output  check  is  provided  by  an  echo  signal, 
which  is  used  to  determine  that  writing  on  tape  has 
properly  taken  place. 

Dual  recording  on  magnetic  tape  is  provided.  Four¬ 
teen  channel  tape  permits  the  duplicate  storage  of 
each  bit. 

Program  Control 

Checks  are  provided  to  insure  that  instructions  are 
properly  located,  that  drum  switching  is  correctly 
completed,  and  that  the  flow  of  basic  machine  cycles 
is  correct. 

,  Instruction  Characteristics 
Facilities  which  are  present  for  use  in  programs 
include  a  verify  instruction  for  data  comparison, 
and  an  overflow  alarm  usable  with  decimal  arithmetic 
instructions . 

Computer  Stop-EoUback  Switch 
This  device  is  used  to  reduce  manual  intervention 
when  certain  types  of  errors  are  detected:  parity, 
adder  comparison,  programmed  verify  and  overflow, 
control- symbol  sequence  incoming  from  tape.  When 
the  switch  is  in  the  rollback  position  a  transfer 
of  control  will  be  made  automatically  to  a  specific 
drum  line,  permitting  attempts  to  repeat  the  affected 
operation. 

General 

Only  a  partial  listing  of  checking  features  is  pre¬ 
sented  above.  The  RCA  Bizmac  System  makes  extensive 
use  of  hardware  checks  to  insinre  the  proper  opera¬ 
tion  of  the  system  as  a  whole.  Many  of  the  checks 
are  implicit  in  the  design  (e.g.  no  erase  while  read¬ 
ing)  or  explicit  in  special  circtilts  (e.g.  parity 
checking) . 


Access 

Microsec 

20/char 

5,120 

5,000 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  37-2  Kw  50.9  KVA 

Power,  air  cond  5.O  Kw  7.5  KVA 

Volume,  computer  2,600  cu  ft 

Volume,  air  conditioner  1,200  cu  ft 

Area,  computer  325  sq.  ft 

Area,  air  conditioner  100  sq  ft 

Room  size,  computer  5,000  sq  ft  (entire 

system) 

Room  size,  air  conditioner  100  sq  ft 

Capacity,  air  conditioner  ,  I5  Tons 

Weight,  computer  26,500  lbs 

Plenum.  Unit  wiring  overhead. 


PRODUCTION  RECORD 

Humber  produced  3 

Humber  operating  3 

See  BIZMAC  I 


COST,  PRICE  AND  RENTAL  RATES 

(1)  Computer,  (3)  file  maint.  computers  (fixed  pro- 
CTam),  {1)  interrogation  unit,  (182)  tape  stations, 

(1)  system  control  unit,  (l)  card  transcriber,  (l) 
paper  tape  transcriber,  (2)  high  speed  printers,  (l) 
transcribing  card  punch,  (3)  document  printers,  (lO) 
Flexo-writers  for  the  BIZMAC  I  cost  $4,500,000  to  acq¬ 
uire.  Maintenance  service  on  BIZMAC  I  is  done  by  com¬ 
puter  installation  personnel. 

PERSONNEL  REQUIREMENTS- 

Three  S-Hoiu  Shifts 


Supervisors  5 
Analysts  3 
Programmers  4 
Coders  l4 
Clerks  &  Secretary  2 
Librarians  0 
Operators  ,  4 
Engineers  0 
Technicians  1 
In-Output  Operators  4 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  is  a  combination  of  for¬ 
mal  instruction  and  on-the-job  training. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILAB4LITY 

Grood  time  102.7  Hours/Week  (Average) 

Attempted  to  run  time  104.73  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.98. 
Above  figures  based  on  period  1  Jan  60  to  30  Jun  60 
Time  is  available  for  rent  to  outside  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  Interrogation  unit,  a 
direct  on-line  paper  tape  input  to  computer  at  400 
char/sec,  dual  recording  on  tape,  and  variable  word 
and  message  lengths.  • 

Standard  security  procedures  for  handling  magnetic 
tape  have  been  adopted. 


INSTALLATIONS 

Electronic  Data  Processing  Division 
Camden  EDP  Center 
Camden,  Hew  Jersey 


BIZMAC  II 


100 


BOGART 

Bogart  Computing  System 


MANUFACTURER 

Remington  Rand  Univac 

Division  of  Sperry  Rand  Corporation 


APPLICATIONS 

Department  of  Defense 

Located  at  Fort  George  G,  Meade',  Maryland,  the  system 
is  used  for  mathematical  calculations  by  the  Depart¬ 
ment  of  Defense.- 


STORAGE 

Department  of  Defense 
Medium  Ho.  of  Words 

Magnetic  Core  4, O96 


INPUT 

Department  of  Defense 
Media  Speed 

Paper  Tape  (Ferranti)  400  frames/sec 
Magnetic  Tape  (IBM  727)  75  inches/sec 

Flexowriter  Manual 


PERSONNEL  REQUIREMENTS 

Department  of  Defense 

One  8-Hbur  Shift 

Supervisors  1 

Curators  1  j 

Engineers  1 

Technicians  1 

Operation  tends  toward  closed  shop. 

Formal  class  and  on-the-job  training  is  given. 

RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Department  of  Defense 

Good  time  38  Hburs/Week  f Average) 

Attempted  to  run  time  38.4  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.989 
Above  figures  based  on  period  1  Dec  59  'to  31  59 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


INSTALLATIONS 

OUTPUT  Fort  George  G.  Meade,  Maryland 

Depar'tment  of  Defense 
Media  Speed 

Paper  Tape  60  frames/sec 

Magnetic  Tape  (IBM  727)  75  Inches/sec 

Flexowriter  10  char/sec 


BOGART 
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3RLESC 

Ballistlq  Research  Laboratories  Hectronic 
Scientific  Computer 


MANUFACTURER 

Ballistic  Research  Laboratories 


APPLICATIONS 

Exterior  ballistics  problems  such  as  high  alti¬ 
tude,  solar  and  lunar  trajectories,  computation  for 
the  preparation  of  firing  tables  and  guidance  con¬ 
trol  data  for  Ordnance  weapons,  including  free 
flight  and  guided  missiles. 

Interior  ballistic  problems,  including  projectile, 
propellant  and  launcher  behavior,  e.g.  physical 
characteristics  of  solid  propellants,  equilibrium 
composition  and  thermodynamic  properties  of  rocket 
propellants,  computation  of  detonation  waves  for 
reflected  shook  waves,  vibration  of  gun  barrels  and 
the  flow  of  fluids  in  porous  media. 

Terminal  ballistic  problems,  including  nuclear, 
fragmentation  and  penetration  effects  in  such  areas 
as  explosion  kinetics,  shaped  charge  behavior,  ig¬ 
nition,  and  heat  transfer. 

Ballistic  measurement  problems,  including  photo- 
grammetric,  ionospheric,  and  damping  of  satellite 
spin  calculations,  reduction  of  satellite  doppler 
tracking  data,  eind  computation  of  satellite  orbital 
e.lements. 

Weapon  systems  evaluation  problems,  including  anti¬ 
aircraft  and  nati-mlssile  evaluation,  war  game  pro- _  ■ 


Photo  by  U.  S.  Army 


lems,  linear  programming  for  solution  of  Army  logis¬ 
tical  problems,  probabilities  of  mine  detonations, 
and  lethal  area  and  kill  probabilities  of  mine  det¬ 
onations,  and  lethal  area  and  kill  probability 
studies  of  missiles. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  dlglts/word 
Binary  digits/instruction 
Instructions /word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Instruction  word  format 


Binary 

68  +  h  parity 

68 

1 

55 

Fixed  and  floating  point 
Three-address 


h 

4 

6 

14 

6 

14 

6 

14 

Order 

type 

Para¬ 

meter 

Index 

a-Ad- 

dress 

Index 

P-Ad- 

dress 

Index 

y -Ad¬ 
dress 

io4 
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Number  word  format 


Fixed  Point 


3 


6o 


Tag  Sign 


Binary 

Point 


Number  word  format 


Floating  Point 


52 


Tag  Sign  Binary 
Point 


Coefficient  Biased 
Exp  of  16 


Automatic  built-in  subroutines 

In  addition  to  the  standard  set  of  jump  instruc¬ 
tions,  three  more  jump  instructions  have  been  in¬ 
cluded  which  will  be  used  in  connection  with  the 
"permanent"  storage  of  "built-in"  subroutines. 

These  are  Jump  to  "permanent"  instruction,  Jump  to 
"built-in"  subroutine,  and  Set  index  and  jump  "to 
main  memory. 

Registers  and  B-boxes 

The  machine  will  have  63-one  microsecond  access 
index  registers,  addressable  by  the  a,  p,  and  7 
addresses  of  the.  instruction  words. 

The  parameter'  bits  of  the  Instruction  word  are 
used  to  indicate  variations  of  the  basic  order  type. 

All  three  arithmetic  registers  are  68  bits.  Tag 
bits  enter  these  registers  only  on  tfie  logical  in¬ 
structions  and  the  shift  instruction  if  it  is  cyclic 
or  is  a  Boolean  shift.  On  arithmetic  orders,  the 
tag  bits  are  saved  in  a  separate  three  bit  register 
and  the  three  extra  bits  in  the  arithmetic  registers 
are  used  for  checklnc  overflow.  Thus  the  range  of 
numbers  in  the  arithmetic  unit  is  -128  <  H  <  128. 

Add  and  subtract  are  performed  the  same  as  for 
normalized  arithmetic,  except  the  result  is  never 
shifted  left  at  the  end  of  the  operation. 

Before  multiply  is  done,  the  coefficient  that  has 
the  largest  absolute  value  is  normalized.  There  is 
no  left  normalization  after  the  operation.  Thus 
the  resvilt  has  approximately  the  same  number  of  sig¬ 
nificant  digits  as  the  operand  that  had  the  smaller 
number  of  significant  digits.  It  does  tend  to  re¬ 
tain  an  average  of  about  two  or  more  bits  than  it 
should,  however. 

Before  divide  is  done,,  both  operands  are  normal¬ 
ized  but  the  number  of  divide  steps  performed  is 
reduced  accordingly  so  that  the  result  has  approxi¬ 
mately  the  same  number  of  significant  digits  as  the 
operand  that  had  the  smaller  number  of  significant 
digits. 


ARITHMETIC  UNIT  Microseconds 
Operation  Excl  A  T  Incl  A  T 


Fixed  point  add  or  subtract  1  5 

Fixed  or  floating  multiply  20  25 

Fixed  or  floating  divide  60  65 

Floating  add  or  subtract  3.0  6 

Boolean  logic  operation  1  3 

Indexing  and  control  2  2(Avg) 


Construction  (Arithmetic  unit  only) 

The  arithmetic  imit  is  constructed  of  standard 
vacuum  tube  logical  packages,  with  tube  driven, 
crystal  diode  logical  gating.  The  arithmetic  unit 
only  is  constructed  of  I727  vacuum  tubes  of  types, 
853  transistors  of  3  types,  46,500  diodes  of  2  types 
and  1,600  piiise  transformers  of  1  type. 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Logical  events  are  controlled  by  a  five-phase 
clock,  permitting  decisions  at  a  5  Me  rate. 


Operation  Concurrent 

Indexing  and  control  wl.'‘ be  concurrent  with 
arithmetic  operations. 

Except  for  arithmetic  or  Boolean  compare  instruc¬ 
tions,  the  test  overflow  instructions  with  P^^  =  1, 

or  any  arithmetic  order  that  stores  in  any  index 
register  or  stores  in  the  location  of  the  next  in¬ 
struction,  the  machine  a.'lv?Bys  gets  its  next  instiuc- 
tlon  from  the  memory  while  it  is  doing  the  previous 
instruction.  If  this  next  instruction  is  one  of  the 
control  and  indexing  orders,  it  is  immediately  done, 
unless  it  is  an  input-output  order  or  a  test  over¬ 
flow  order.  If  it  is  done,  it  proceeds  to  get  an¬ 
other  instruction  and  do  it,  if  possible.  Thus  al¬ 
most  all  of  the  control  and  Indexing  orders  can  be 
done  concurrently  with  the  aritlimetio  or  logical 
orders.  Only  the  arithmetic  and  logical  orders  re¬ 
quire  the  use  of  the  main  arithmetic  unit  of  the 
machine . 

All  types  of  input-output  orders  can  be  done  con¬ 
currently  with  other  instructions.  Automatic  inter¬ 
locks  are  provided  so  as  to  prevent  timing  conflict. 
Reference  to  a  main  memory  position  within  the  range 
of  either  an  input  or  output  Instruction  will  halt 
the  conputer  until  the  input  or  output  trans-ser  has 
occurred  at  that  memory  position.  The  computer  is 
released  as  soon  as  the  transfer  of  that  particular 
word  has  been  made  an'i  does  not  wait  for  the  entire 
transfer  to  be  completed.  There  is  no  interlock  on 
the  index  memory  when  it  is  used  as  index  registers. 
Only  the  effective  addresses  a,  B,  7  ore  conflict 
checked.  The  programmer  can  easily  moke  the  com¬ 
puter  wait  until  such  a  transfer  is  complete  by  us¬ 
ing  the  last  address  in  the  index  range  of  the  in- 
out  order  in  the  A,  B,  or  C  addresses  of  a  dummy 
order.  An  input-output  instruction  is  not  started 
until  the  previous  e.  ithmetio  instruction  is  fin¬ 
ished,  hence  the  lath  arithmetic  result  may  be  in¬ 
cluded  in  the  range  of  any  input -output  '  .-der. 

As  many  as  five  input-output  orders  can  be  opera¬ 
ting  concurrently  with  computing  and  with  each  other 
There  is  a  separate  trunk  for  reading  csirds,  punch¬ 
ing  cards,  using  drum,  and  two  separate  trunks  for 
using  magnetic  tape  and  all  five  of  these  trunks 
can  operate  concur j’eiitly. 

STORAGE 


No.  of 

Digits 

Access 

Media 

Words 

per  Word 

Microseo 

Magnetic  Core  (Main) 

4,096 

72  binary 

2 

Magnetic  Core  (Index) 

63 

16  binary 

1 

Magnetic  Drums  (Two) 
Magnetic  Tapes  (Six) 

24,576 

No.  of  units  that  can 

be  connected  16 

Units 

No.  of  chafs/linear  inch 

400 

Char/in 

Channels  or  tracks  on 

the  tape 

16 

Tracks/tape 

Blanlc  tape  sepat'ating  each  record  0.60 

Inches 

Tape  speed 

150 

Inches/sec 

Transfer  rate 

120, 000 

Char/ sec 

Start  time 

3.0 

Millisec 

Stop  time 

3.0 

Millisec 

Average  time  for  experienced 
operator  to  change  reel 

60 

Seconds 

Physical  properties  of  tape 

Width 

1.0 

Inches 

Length  of  reel 

2,500 

Feet 

Composition 

O.k^  Magnetic  coating 

1.45  Mil 


Pt'  'ision  is  made  for  up  to  I6, 384  words  of  high 
speed  memory  aiid  system  can  be  expanded  to  28  tape 
stations. 
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INPUT 


Capacity,  air  conditioner 


downstairs . 
25  Tons 


Media 

Card  Reader 
Magnetic  Tape 


Speed 

800  cards/min. 
See  "Storage" 


OUTPUT 

Media  Speed 

Cord  Punch  25O  cards/min 

Magnetic  Tape  See  "Storage" 

Peripheral  equipment.  A  single  unit  that  is  cap¬ 
able  of  converting  alphanumerical  characters  from 
cords  to  tape,  tape  to  high  speed  printer,  tape  to 
cards,  cards  to  high  speed  printer  and  papeir  to 
magnetic  tape. 


CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

58147 

5,600 

6197 

110 

6CI4 

110 

6AQ5 

220 

Mlsc 

80 

Diodes 

LD70/CTP309 

12,600 

LD7I 

100,000 

13,700 

Mlsc 

Transistors 

2N697 

600 

2NIII43 

2I4O 

2N398 

1,600 

Mlsc 

6,300 

CHECKING  FEATURES 

Code  checking  features  will  include  stopping  on  any 
selected  address,  thv.  display  of  the  contents  of 
any  memory  cell,  the  display  of  normal  or  abnormal 
conditions,  the  ability  to  manually  store  in  any 
selected  memory  cell,  and  the  ability  to  transfer 
control  to  any  part  of  the  system.  Parity  checking 
is  performed  in  each  of  the  four  17-bit  groups  in 
each  word. 


PRODUCTION  RECORD 

Humber  of  systems  produced  to  date  1 

Operational  date  anticipated  as  1  April  I961. 


COST,  PRICE  AND  RENTAL  RATES 

The  approximate  cost,  including  m  ^ditional  bank 
of  lt-,096  words'  of  high  speed  memory,  6  tape  stations, 
the  system  as  described,  with  all  peripheral  con¬ 
verters  and  Input-ouiJput  equipment,  site  preparation, 
overhead  and  other  related  costs  will  be  approximate¬ 
ly  2.0  million  dollars. 


PERSONNEL  REQUIREMENTS 

Three  8-Hour  Shifts 


Supervisors  6 
Analysts  3 
Programmers  and  Coders  114- 
Clerks  1 
Engineers  1 
Technicians  6 


No  engineers  are  assigned  to  the  operation  of  the 
machine,  but  are  used  for  development  and  design  of 
additions  to  the  machine.  The  technicians  consult 
the  engineers  when  a  total  break-down  occurs. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

A  high  degree  of  reliability  is  achieved  by  utilizing 
standard  logical  plug-in  packages,  a  ruggedized,  long 
life,  driver  tube,  derated  components  and  point-to- 
point  soldered  connections. 


INSTALLATIONS 

Computing  Laboratory 

Ballistic  Research  Laboratories 

Aberdeen  Proving  Ground,  Maryland 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computing  system 
Power,  air  conditioner 
Space,  computing  system 
Space,  air  conditioner 


35  Kw 
20  Kw 

Plenum  is  30  ft  x  tO  ft 
Chilled  Water  is  sent 
two  flights  up  to  compu¬ 
ter  site  to  heat  exchanger, 
transferring  heat  from 
computer  closed  loop  air 
to  closed  loop  chilled 
water.  On  ground  floor, 
compressor  refrigerant  ab- 
soras  heat  from  chilled 
water.  An  evaporative 
system  absorbs  heat  from 
refrigerant  in  a  cooling 
tower.  Compressor  located 
two  floor's  below.  Liquid 
coolant  piped  upstairs. 

Heat  exchanger,  computer 
closed-loop  air-to-coolant 
at  computer  site,  and 
coolaJit-to-outslde  air 
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BURROUGHS  204 

Burroughs  204  Electronic  Data  Processing  System 


MANUFACTURER 

Burroughs  Corporation 

(Formerly  manufactured  by  the  Electrodata  Corporation) 


Photo  by  U.  S.  Army  Ordnance  Tank-Automotive  Command 


APPLICATIONS 

Manufacturer 

See  Burroughs  205  for  further  details 

U.  S.  Array  Tank-Automotive  Command 
Located  at  Detroit  Arsenal,  the  system  is  used  for 
engineering  projects  (tank  firing  stability  studies, 
fuel  consumption  (battlefield  day),  performance  anal¬ 
ysis,  suspension  studies,  and  data  reduction),  and 
for  mathematiosl  programs  (solution  of  complex  formu¬ 
la  and  equation,  empirical  curve  fitting,  precision 
simulation  of  vehicle  behavior,  land  locomotion  re¬ 
search  support,  and  mathemetlcal  model  development). 

U.  S.  Naval  Air  Test  Center 
Located  in  Armament  Test,  NATO,  Patuxent  River,  Mi., 
the  system  is  used  for  reduction  of  experimental 
test  data  concerning  naval  aircraft  and  systems. 
Examples  are  phototheodolite  space  positions,  air¬ 
craft  sighting  tables,  fire  control  systems  test, 
and  aircraft  performance  -  climb,  speed,  etc. 

U.  S.  Air  Force  Wright  Air  Development  Center 
Located  in  Bldg.  30,  WADD,  Wright-Patterson  AFB, 

Ohio,  the  system  is  used  for  scientific  data  reduc¬ 
tion  in  flight  and  engineering  test  field. 

American  Bosch  Arma  Corp. 

Located  at  the  Arma  Division,  ABAC,  Garden  City,  N. 

X. ,  the  system  is  used  for.- the  design,  development, 
testing,  and  evaluation  of  Inertial  guidance  systems. 


airborne  digital  computers,  and  other  electronic 
equipaaent . 

California  Research  Corporation 
Located  at  527  Standard  Avenue,  Richmond,  California, 
the  system  is  used  for  computatlve  work  associated 
with  a  large  petroleum  research  laboratory.  It  might, 
be  described  as  calculations  resulting  from  chemical 
analysis,  engineering  calculation,  and  analysis  of 
data. 

Convair,  Division  of  General  Dynamics  Corp. 
Located  in  Building  4,  Convair,  Pomona  (Engineering 
Computer  Laboratories),  this  machine  is  used  on  many 
varied  types  of  problems,  for  example,  trajectories, 
evaluation  of  rational  polynomials,  finding  roots  of 
polynomials,  inverse  Laplace,  heat  transfer,  optics, 
regression  analysis,  scheduling  of  completion  of 
manufacture  of  a  missile  via  completion  of  its  parts, 
etc. 

The  Dow  Chemical  Company 
Located  in  A-1201,  Room  42,  Plant  "A",  Freeport, 
Texas,  the  system  is  used  for  the  solution  of  tech¬ 
nical  and  scientific  problems. 

Great  Lakes  Pipe  Line  Company 
Located  in  the  Bryant  Building,  Kansas  City,  Mo.;- 
the  system  is  used  to  conduct  research  on  product 
scheduling  by  computer  accoimtlng  and  administrative 
control  operations. 
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Photo  by  American  Bosch  Anna  Corporation 


Socony  Mobil  Field  Research  Laboratory 
Located  in  Dallas,  Texas,  the  system  is  used  in 
theoretical  studies  in  fluid  flow,  elasticity,  geo¬ 
physics,  nuclear  physics,  reservoir  engineering,, 
heat  transfer,  design  of  experimental  apparatus, 
data  reduction  and  Interpretation  and  engineering 
design. 

Socony  Mobil  Oil  Company,  Inc. 

Located  in  Paulsboro,  Hew  Jersey,  the  system  is  used 
for  problems  of  large  systems  of  linear  algebraic 
equations,  differential  equations,  statistics,  pro¬ 
cess  simulation,  and  miscellaneous  scientific  compu¬ 
tation. 

United  Gas  Corporation 

Located  at  8OI5  St.  Vincents  Ave.,  Shreveport,  La., 
the  system  is  used  for  scientific  computing,  includ¬ 
ing  mass  spectrometer  analyses,  reservoir  mechanics, 
pipeline  flow  calculations,  instrument  design,  flash 
and  K-value  calculations,  and  research  problems  of 
a  non-recurring  nature.  It  is  also  used  for  data 
processing,  including  special  calculations,  non-rou¬ 
tine  in  nature,  experimentation  with  data  handling 
and  processing  procedures,  business  games,  and  statis¬ 
tical  analysis. 

Purdue  University  Computing  Laboratory 
Located  at  ENAD,  W.  Lafayette,  Indiana,  the  system 
is  used  for  undergraduate  and  graduate  instruction 
and  research.  It  is  also  used  for  student  scheduling.. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufaotxirer 

See  Burroughs  205  for  further  details. 

ARITHMETIC  UNIT 

Manufacturer 

See  Burroughs  205  for  further  details. 


STORAGE 

Manufacturer 

See  Burroughs  205  for  further  details. 

U.  S.  Army  OTAC 

Magnetic  Drum  4,000  words  (Main);  Magnetic  Drum  80 
words  (High  Speed  Loops);  Magnetic  Tape  600,000  words. 
U.  S.  Naval  Air  Test  Center 

Magnetic  Drum  4,080  words;  Magnetic  Tape  400,000  words, 
2  units. 

USAF  WADC 

MD  4,080  words;  MT  400,000  words/tape. 

Arma 

MD  4,-080;  MT  400,000. 

Cal  Res  Corp 
MD  4,080 

Convair 

MD  4,080  words;  Magnetic  tape  can  be  construed  as 
additional  storage.  Three  tape  transports  are  "on¬ 
line"  with  the  system.  Each  2500  ft  reel  of  3/4  inch 
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Photo  by  California  Research  Corporation 


tape  can  have  10,000  blocks  of  20  words -on  each  of  two 
read/write  heads  (channels).  Approx.  10000X20X2  = 
400,000  words. 

Dow  Chemical 

MD  4,080  wordsj  M  2,000,000  words.  The  average 
access  time  for  80  words  of  drum  memory  is  85O  micro¬ 
seconds. 

Great  Lakes  Pipe  Line 
MD  4,080;  MT  5  units 
Socony  -  Dallas 

MD  4,080j  MT  1,200,000  words,  5  units.  Tape  is 
addressable.  Tape  search  for  a  specific  location 
can  oooiir  simultaneously  with  computation.  Maximum 
search  time  is  approximately  7  minutes. 

Socony  -  Paiistorp _ 

MD  4,080  words;  MP 
United  Gas 

No.  of  No.  of  Access 
Media  Words  Digits  Microsec 

Magnetic  Drum  (Main)  4,000  44,000  8,500 

Magnetic  Drum  (Loop)  80  800  85O  ^ 

Magnetic  Tape  400,000  4,400,000  240  x  10? 

DataFile  2,000,000  22,000,000  240  x  10^ 

4  high  speed  20-word  drum  loops  (mean  random  access 
850  microseconds).  4,000  word  intermediate-speed 
(5960  rpm)  main  drum  memory.  This  system  has  two 
magnetic  tape  transports  and  one  Data  File. 

Purdue 

MD  4,080;  MP  400, 000/reel .  If  the  entire  tape  is 
accessed  on  a  random  basis,  the  average  access  time 
will  be  3-5  minutes.  . 


INPUT 

Manufacturer 

See  Burroughs  205  for  further  details. 

U.  S.  Army  OTAC 

Media  Speed 

Paper  Tape  540  char/sec 

Two  independent  photo  electric  readers  are  avail¬ 
able  for  use,  each  may  be  called  upon  for  read-in 
by  machine  programming. 

U.  S.  Naval  Air  Test  Station 
Paper  Tape  540  digits/seo 

Keyboard  l&nual 

Magnetic  Tape  6,000  dlgits/sec 

USAF  WADC 


Media  Speed 

IBM  Cards  200  cards/min 

1,600  -  10  digit  words/mln 
Auxiliary  Tape  400  words/sec  10  digit  words 

Paper  Tape  540  char/sec  optical  reader 

Keyboard  Manual 

Specialized  Inputs 

Low  Speed  Mag  Tape  I6  par/ sec  '  on  line 

High  Speed  Mag  Tape  400  par/sec  off  line  to  Electro- 
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Arma 

Media 

Speed 

Paper  Tape 

540  char/seo  Photoelectric  reader 

IBM  Cards 

100  cards/min, Via  IBM  Type  523 

Flexowrlter 

10  ohar/sec  Commercial  Control 

Equip 

Cal  Res  Corp 

IBM  Cards 

200  cards/min  7  or  8  words/card 

Paper  Tape 

500  char/seo  50  words/seo 

Convair 

Punched  Paper  Tape 

Max  520  char/sec 

Photoelectric  reader 

IBM  Cards  200  cards/min  IBM  528  Card  Reader 

Keyboard  Manual 

Magnetic  tape  can  be  used  as  input  to  the  computer. 
(No  off-line  cards  or  paper  tape  to  magnetic  tape 
equipment). 

Dov  Chemical 

Punched  Cards  100  cards/min 

Paper  Tape  5^0  digit s/sec 

Magnetic  Tape  2.5  milllsec/word 

Great  Lakes  Pipe  Line 
Cards  (IBM  514)  100  cards/min 

Paper  Tape  20  dlg/sec 

{Plexowrlter) 

Paper  Tape  600  dig/ sec 

Ifanual 

Socony  -  Balias 

Paper  Tape  540  dlgits/sec  Photoreader 

Magnetic  Tape  6,000  dlgits/sec 

Cards  (IBM)  153  diglts/sec  Use  IBM  514 

Keyboard  Manual 

Compatible  magnetic  tape  prepared  by  off-line  A-jD 
converter. 


Socony  -  Paulsboro 
Media  Speed 

Punched  Cards  200  cards/min  IBM  528 
Magnetic  Tape  2,500  microsec/word  Searching,  reading 

or  -writing 


United  Gas 

Paper  Tape  (mechanical  reader)  10  char/sec 

Paper  Tape  (photo  reader)  5^0  dig/seo 

Key'boai’d  Manual 

Cards  (IBM  528)  266  dig/seo 

Magnetic  Tape  6,000  dig/sec 

Input  not  buffered. 

Purdue 


Paper  Tape 
Cards 

80  column  card 


500  ohar/sec 
200  cards/min 


OUTPUT 

Manufacturer 

See  Burroughs  205  for  further  details. 

U.  S.  Army  OTAC 
Media  Speed 

High  Speed  Punch  60  char/seo 

Flexowrlter  10  char/seo 

12  B-A  Converters 

Digital  Plotter  Off  line 

The  off  line  Plexowriters  are  available  for  creating 
printed  copy  from  high  speed  paper  tape  output. 

The  D-A  Converters  permit  12  channels  of  digital 
information  to  be  presented  as  analog  voltages.  The 
principle  use  of  the  D-A  Converter  is  for  presenting 
input  data  to  the  analog  comp^jter. 
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U.  S.  N.  Air  Test  Center 
Media  Speed 

Typewriter  10  char/seo 

Paper  Tape  •  60  ohar/sec 

Magnetic  Tape  6,000  char/sec 

USAF  UADC 

IBM  Cards  100  cards/min  800  -  10  dig  words/min 

Tabular  IJO  lines/min  1,200  -  10  dig  words/min 

Paper  Tape  9  char/mln 

Auxiliary  Tape  Immediate  process 

Arma 

On  Line  Printer  IJO  lines/min  IBM  Type  ^OT 

Cards  (HM)  100  cards/min  IBM  Type  $25 

Paper  Tape  60  char/sec  Burroughs  Equip 

Flexowrlter  10  char/seo  Commercial  Controls 

Equip 

Cal  Hes  Corp 

Flexowrlter  10  ohar/sec 

Paper  Tape  60  char/seo 

IBM  Cards  100  cards/min 

IBM  "hOJ  Printer  150  lines/min 

X  or  8  words  per  card. 

Convair 

Paper  Tape  60  char/seo  Teletype  Punch 

Cards  '  100  cards/min  IBM  528  Card  Itmoh 

Printer  I50  ilnes/mln  IBM  hOJ  Line  Printer 

Flexowrlter  10  char/seo 

Magnetic  tape  can  be  used  as  output  from  the  comput¬ 
er.  (No  off-line  cards  or  paper  tape,  to  magnetic  tape 
equipment . ) 


Dow  Chemical 

Cards  100  cards/min 

Printer  100  lines/min 

Paper  Tape  Punch  60  dlgits/sec 

Great  Lakes  Pipe  Line 
Cards  (IBM  51^)  100  cards/min 

Flexowrlter  (typewriter)  20  digits/sec 
Paper  Tape  (Flexowrlter)  20  digits/sec 
Socony  -  Dallas 

Printed  Page  200  dig/sec  Use  on  line  IBM  407 
Printed  Page  10  dig/sec  On  or  off  line  Flexowrlter 
Paper  Tape  10  dig/sec  Friden  tape  punch 

Cards  135  dig/sec  Use  IBM  514 

Continuous  55-166  points/sec  Use  D  ->A  converter 
Curve  Plot  and  high  speed  recorder 

F.M.  Aialog  250  samples/sec  Use  D  -»A  converter 
Tape  and  computer,  controlled'’ 

F.M.  tape  recorder 

Socony  -  Paulsboro 

Punched  Cards  100  cards/min  IBM  528 
United  Gas 

Typewriter  10  dig/ sec 

Paper  Tape  20  dig/sec 

Magnetic  Tape  6,000  dig/sec 

Cards  (IBM  528)  135  dig/sec 

Rrlnter  (IBM  407)  200  dig/sec 

Output  not  buffered. 

Purdue 

Paper  Tape  60  char/seo 

Cards  100  cards/min  80  col.  card 

Typewriter  (Flexowrlter)  10  numeric  char/seo 

5  alpha  ohar/sec 
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CIRCUn  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufaotxirer 

See  Burroughs  205  for  further  details. 

CHECKING  FEATURES 

Manufacturer 

See  Burroughs  205  for  further  details. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

See  Burroughs  205  for  further  details. 

U.  S.  Army  OTAC 

Power,  computer  19.2  Kw  21.2  KVA  O.9  pf 

Power,  air  cond  15.4  Kw  20. 5  KVA  0.75  pf 

Volume,  computer  588  cu  ft 

Volume,  air  conditioner  188  cu  ft 

Area,  computer  153  sq^  ft 

Area,  air  conditioner  25  sq  ft 

Room  size,  computer  30  ft  x  22  ft 

Room  size,  air  conditioner  4  ft  x  15  ft 

Ploor  loading  50  Ihs/sq  ft 

Capacity,  air  conditioner  25  Tons 

Weight,  computer  T>295  lt>s 

Weight,  air  conditioner  2,596  Ihs 

Air  conditioner:  One  10-ton  unit  and  one  15-ton 
unit.  Raised  floor  to  facilitate  routing  of  electri¬ 
cal  connectors.  Installation  of  power  distribution 
boxes, -etc.-  Temperature  and  humidity  control  (air 
conditioning).  Lighting  and  acoustic  ceiling. 


Photo  by  United  Gas  Corporation 

U.  S.  N.  Air  Test  Center 
Power,  computer  26.5  KVA  , 

Power,  air  conditioner  9'7  Kw 

Volume,  computer  427  ou  ft 

Volume,  air  conditioner  l42  ou  ft 

Area,  computer  79  sq  ft 

Area,  air  conditioner  I8  sq  ft  , 

Room  size,  computer  I9  ft  x  25  ft 

Floor  loading  130  Ibs/sq  ft 

Capacity,  air  conditioner  10  Tons 

Weight,  computer  7^150  lbs 

Weight,  air  conditioner  2,400  lbs 

Computer  housed  on  second  floor  with  wiring  ducted 
under  floor  (no  ceiling  under  second  floor).  Motor 
generator  installed  outside  of  building.  Air  condi¬ 
tioner  housed  in  off-set  from  computer  room. 

USAF  WADC 

Power,  computer  20.39  Kw  22.66  KVA  O.9  pf 

Power,  air  cond  13. 19  Kw  12.65  KVA  0.9  pf 

Volume,  computer  615.32  cu  ft 

Volume,  air  conditioner  436  cu  ft 

Area,  computer  124.43  sq  ft 

Area,  air  conditioner  72  sq  ft 

Room  size,  computer  I8  x  30  x  l4  ft 

Room  size,  air  conditioner  I5  x  I5  x  I5  ft 

Floor  loading  102  Ibs/sq  ft 

Capacity,  air  conditioner  I5  Tons 

Weight,  computer  8,- 534  lbs 

Weight,  air  conditioner  4,000  lbs 

Insulation,  sound-proofing,  platform  floor,  boarded 
up  outside  windows,  power  in  conduit  under  flooring. 
Temperature  and  humidity  control. 
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Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Area,  computer 
Room  size,  computer 
Ploor  loading 
Capacity,  air  conditioner 
Weight,  computer 


55  KVA  0.8  pf 
29.8  Kw 

11,106  cu  ft 
4T3  sq,  ft 

56  ft  X  57  ft 

150  Its  concen  max  sq  ft 
'40  Tons 
17,650  lbs 


5/16  inch  masonite  base  covered  with  Kentile  floor¬ 
ing;  false  ceilings;  wall  partitions,,  fluorescent 
lighting,  channels  in  floor  for  electrical  connectors 
and  cabling,  steel  superstructure  for  mounting  air 
conditioning  unit. 

Cal  Res  Corp 

Power.,  computer  20  KVA 

Volume,  computer  550  cu  ft 

Area,  computer  102  sq  ft 

Boom  size,  computer  20  ft  x  35  ft 

Floor  loading  I30  Ibs/sq  ft 

p,8l5  lbs  concen  max  . 
10,405  113S 


Weight,  computer 


False  floor  4  feet  above  regular  floor  to  provide 
plenum  chamber,  cable  ways,  and  at  the  same  time  to 
make  floor  level  with  adjacent  offices.  Entrance 
and  exhaust  air  ducts  installed.  Motor  generator 
set  installed  in  basement.  Building  air  conditioning 
system  used. 

Convair 

Power,  computer  37-5  KVA 

Power,  IBM  407  &  528  3-7  KVA 

Power,  air  conditioner  I9.8  KVA 

Volume,  computer  410.5  cu  ft 

Volume,  IBM  407  &  528  100.0  cu  ft 

Volume,  air  conditioner  378-0  cu  ft 

Area,  computer  78.5  sq  ft 

Area,  IBM.  407  &  528  25. 0  sq  ft 

Area,  air  conditioner  54  sq  ft 

Boom  size,  computer  80O  sq  ft 

Floor  loading  200  Ibs/sq  ft 

250  Ibs/sq  ft  conc.en  max 
Capacity,  air  conditioner  14  Tons 

Weight,  computer  7,867  lbs  (Exclud  IBM  Equip) 

Weight,  IBM  407  &  528  4,716  lbs 

Weight,  air  conditioner  2,400  lbs 

Trenches  were  cut  in  floor  (concrete)  for  cables. 

Steel  plates  cover  trenches.  2-10  ton  air  condition¬ 
ing  units  to  supplement  main  system  were  installed 
and  ducting  rerouted. 

Dow  Chemical 

Power,  computer  20  Kw  20  KVA  1,0  pf 

Power,  air  cond  13-5  Kw  15  KVA  0.9  pf 

Volume,  computer  675'  cu  ft 

Volume,  air  conditioner  I05  cu  ft 

Area,  computer  134  sq  ft 

Area,  air  conditioner  I5  sq  ft 

Floor  loading  20  Ibs/sq  ft 


20  KVA  1,0  pf 

15  KVA  0.9  pf 

675-  cu  ft 
105  cu  ft 
134  sq  ft 
15  sq  ft 
20  Ibs/sq  ft 
215  lbs  concen  max 
15  Tons 
13,000  lbs 
1,500  lbs 


Capacity,  air  conditioner  15  Tons 
Weight,  computer  13,000  lbs 

Weight,  air  conditioner  1, 500  lbs 

Attic  painted  with  fire  resistant  paint 
Socony  -  Dallas 

Power,  computer  35-0  KVA 

Volume,  computer  I8I  cu  ft 

Area,  computer  37  sq  ft 

Room  size,  computer  87O  sq  ft 

Floor  loading  l4.9  Ibs/sq  : 


Weight,  computer 


35.0  KVA 
181  cu  ft  - 

37  sq  ft 
870  sq  ft 
14.9  Ibs/sq  ft 
7o4  lbs  concen  max 

13,000  lbs 


cables  suspended  in  trays  beneath  rubber  tile  covered 
concrete  floor.  Room  has  temperature  and  humidity 
controls.  Power  distribution  made  in  accordance 
with  manufacturer '.s  recommendations.  Air  conditioner' 
is  main  building  system  with  special  controls. 

Socony  -  Paulsboro 


Poweji,  computer 
Power,  air  conditioner 
Volume,  computer 
Volxane,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 


46  KVA  -0.90  pf 

10  KVA  0.85  pf 

540  cu  ft 
105  cu  ft 
95  sq  ft 
l4  sq  ft 
24  ft  X  20  ft 
5  ft  X  12  ft 
90  Ibs/sq,  ft 
130  lbs  concen  max 
10  Tons 
8,700  lbs 

3,000  lbs 


Capacity,  air  conditioner  10  Tons 

Weight,  computer  8,700  lbs 

Weight,  air  conditioner  ^,000  lbs 

Mo  special  site  preparations. 

United  Gas 

Power,  computer  29  KVA 

Volume,  computer  I8I  cu  ft 

Volume,  air  conditioner  105  ou  ft 

Area,  computer  28  sq  ft 

Area,  air  conditioner  15  sq  ft 

Room  size,  computer  24  x  31  ft 

Room  size,  air  conditioner  Not  housed  separately 

Capacity,  air  conditioner  22  Tons 

Weight,  computer  4,000  lbs 

Weight,  air  conditioner  2,800  lbs 

Cable  raceways  were  installed.  Air  conditioner  is 
a  ArkLa  Servel  DUT  water  chiller.  Energy  source  - 
low  pressure  steam  at  464  Ibs/hr.  Heat  input  450K 
BTU  per  hour. 

Purdue 

Power,  computer  22  Kw  25  KVA  0.957  pf 

Power,  air  condit  10  Kw  11  KVA  0.9I  pf 

Volume,  computer  56O  cu  ft 

Volume,  air  conditioner  72  ft 

Area,  computer  80  sq  ft 

Area,  air  conditioner  12  sq  ft 

Room  size,  computer  &  A/C  760  sq  ft 

Floor  loading  6OO  Ibs/sq  ft 

Capacity,  air  conditioner  10  -Tons 

Weight,  computer  6,000  lbs 

Weight,  air  conditioner  1,000  lbs 


25  KVA  0.1 

11  KVA  0.1 

560  cu  ft 

72  cu  ft 
80  sq  ft 

12  sq  ft 
760  sq  ft 
600  Ibs/sq  ft 

10  -Tons 
6,000  lbs 
1,000  lbs 


0.957  pf 
0.91  pf 


A  trench  was  cut  in  the  concrete  floor  for  the 
connecting  cables.  All  air  conditioner  ducting  and 
power  conduit  was  nm  exposed.  Storm  windows  were 
installed. 


PRODUCTION  RECORD 

Ifenufacturer 

See  Burroughs  2C5  for  further  details. 

COST,  PRICE  AND  RENTAL  RATES 

U.  S.  Army  OTAC 

The  Burroughs  204  Computer,  console,  high-speed 
punch,  photo  electric  reader,  and  Flexowriter  cost 

$150,000. 

The  magnetic  tape  control  and  storage  units  cost 
$50,000;  the  floating  point  unit  cost  $21,000;  the 
data  plotter  cost  $9,000;  and  the  tape  perforator 
and  verifier  cost  $4,000. 

Maintenance  (contractual  and  inhouse)  cost  $55,000 
per  year. 


Computer  room  is  29  ft  x  30  ft  with  acousticeil 
treatment  of  ceiling  and  walls.  Interconnecting 
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U.  S.  K.  Air  Test  Center 


1 

204 

Burroughs 

1 

402 

Console 

2 

446 

Typewriter  Console 

5 

458 

Modified  Flexowriters 

1 

Tape  Control 

2 

544 

Data  Readers 

1 

360 

Floating  Point  Control 

1 

466 

High  Speed  Tape  Punch 
Total  cost  is  $227,000. 

Maintenance  cost  is  $17,800/year. 

USAF  WADC 

Central  computer,  console,  Flexowriter,  and  photo¬ 
tape  reader  cost  $139,582. 

The  card  converter  and  magnetic  tape  cost  $7l)-,670. 
The  IBM  407  and  528  rents  at  $12,466/year. 

The  IBM  519,  024,  523,  and  03I  rent  at  $5,292/yr. 
Arma 

The  basic  computer  and  power  control  unit  cost 

$119,200. 

8  Tape  Units  Computer  Console 

1  Datafile  Code  Converter 

Floating  Point  3  Flexowriters 

Tape  and  Control  Unit  2  Tape  Preparation  Units 
Punch  Card  Converter 

Total  cost  of  additional  equipment  is  $232,000. 

2  IBM  Type  523  rent  at  $l87/month,  and  1  IBM  Type 
407  rents  at  $880/month. 

$42,000/yr.  full  two  shift  coverage  maintenance 
contract . 

Cal  Res  Corp 

The  204  Computer,  card  converter,  console,  type¬ 
writer,  floating  point  unit  cost  $178,000. 

Paper  tape  reader  and  punch  cost  $8,000. 

On  Burroughs  equipment,  the  maintenance  cost 


$l,010/month. 

Convair 
Basic  System 

Digital  Computer  No.  204  $119,200 

Control  Console  No.  409  11>231 

Typewriter  Control  Unit  No.  446  4,560 

Flexowriter  No.  458  3,135 

Keyboard  and  Reader  No.  454  ■  1,500 

Total  Cost  $159,626 

Auxiliary  &  Additional  Equipment 
Magnetic  Tape  Control  No.  543  $18,560 

2  Magnetic  Tape  Storage  No.  544  29,350 

Miscellaneous  additional  equipment  20,740 

Spares  Kits  6,4-53 

Digital  to  Analog  Converter  4,950 

Flexowriter  3,135 

Plotting  Board  11"  x  I7"  1,925 

Floating  Point  Control  Unit  w/spares  19,528 

Paper  Tape  Reader  6OO 

Photo  Reader  Assembly  4,l80 


Total  Cost  $109,421 

Basic  System 

2  IBM  Ho.  026  Printing  Card  Punch  $138.30 

at  $69.15 

1  IBM  Ho.  063  Card  to  Tape  Punch  99.00 

1  IBM  No.  082  Sorter  60.5O 

1  IBM  No.  407  Alphabetic  Accounting  Machine  912.50 

1  IBM  No.  519  Document  Originating  Machine  293. 00 

1  IBM  No.  528  Accumulating  Reproducer  258. 60 

1  Burroughs/EDC  No.  500  Card  Converter  481.95 

1  Burroughs/EDC  No.  5V^  Magnetic  Tape  3I8.75 

Storage  _ 

Total  Monthly  Rental  $2,564.60 

Additional  Equipment 

2  IBM  Ho.  066/068  Card  Transceiver 

Total  Monthly  Rental  $429,00 


Dow  Chemical 

The  total  basic  system  cost  $242,775  and  the  rental 

is  $7, 702/month.  - 

Do  own  maintenance  and  servicing, 

Socony  -  Dallas 

Model  204  Computer  with  power  control,  control  con¬ 
sole,  photoreader,  paper  tape  punch,  Flexowriter, 
format  control,  magnetic  tape  control,  1  tape  trans¬ 
port,  keyboard  cost  $169,000. 

Model  500  Punched  Card  Converter,  floating  point 
control,  2  tape  transports,  external  switch  and  out¬ 
put  selector  purchased  for  approximately  $68,200. 

IBM  407  rental  approximately  $900/month.  IBM  514 
rental  approximately  $12 5/month. 

Maintenance  and  modification  performed  by  Secony 
Mobil. 

Socony  -  Paulsboro 

Burroughs  204,  Model  5OO  Punched  Card  Converter 
cost  $156,000. 

Model  543  Tape  Control,  Model  544  Datareader,  Model 
360  Floating  Point  Control  cost  $58,000. 

Model  544  Datareader  rents  for  $4, 500/year. 
Maintenance,  including  parts,  is  $21, OOO/year . 
United  Gas 

204  Computer  500  Punch  Card  Converter 

4o6  Console  5^3  Tape  Control 

446  Typewriter  Console  36O  FI.  Point  Control 
458  Flexowriter  2-544  Datareaders 

420  External  Switch  I-56O  DataFlle 

Total  cost  is  $275,105. 

The  IBM  407,  IBM  5I9,  IBM  077,  IBM  026,  IBM  010, 

IBM  528,  IBM  083,  IBM  548,  and  IBM  O56  rent  at 
$2, 000/month. 

Purdue 

The  computer,  console,  typewriter  control  unit  cost 

$159,000. 

The  500  Card  Converter,  two  tape  transports  and 
tape  control  unit  cost  $70,000. 

Maintenance  cost  $17,000/year. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

See  Burroughs  205  for  further  details. 

U.  S.  Army  OTAC 

One  8-Hbur  Shift 


Used  Recommended 

Supervisors  1  1 

Analysts  5  5 

Coders  -  1 

Technicians  1  1 

One  additional  technician  is  used  for  the  second 
and  third  8-hour  shift.  Production  problem  runs  are 
performed  during  the  second  shift  utilizing  mainte¬ 
nance  technicians  whenever  possible  as  input-output 
operators.  The  third  shift  is  used  for  machine 
maintenance  only. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  on-the-job  training 
and  facility  training  courses  in  machine  coding  and 
programming. 

U.  S.  H.  Air  Test  Center 

One  8-Hbur  Shift 

■  -  Used  Recommended 


Supervisors 

Analysts 

Programmers 

Coders 


1 

1 

8 

3 


1 

2 

8 

3 


The  primary  duty  of  those  listed  as  programmers 
is  the  reduction  of  data  from  film  and  oscillograph 
records.  These  personnel  are  rated  as  mathematicians 
or  mathematics  aids.'  The  programming  they  do  is  to  a 
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large  extent  directly  related  to  their  aSElgned  data 
reduction  tasks-.  The  training  they  receive  in  pro¬ 
gramming  is  that  which  is  avallahle  from  the  computer 
manxif  acturer . 

Operation  tends  toward  open  shop. 

USAF  WADC 

One  8-Hour  Shift 

Supervisors  1 

•Analysts,  Programmers  &  Coders  6 

Operators  1 

Engineers  2 

Technicians  2, 

In-Output  Operators  1 

Work  2nd  shift  approximately  X/h  of  year.  Split 

up  personnel  for  this.  Mostly  production  type  work. 

Operation  tends  toward  closed  shop. 

Formal  training  provided  hy  Burroughs  and  IBM  and 
"on-the-job"  experience. 

Arma 

Two  8-Hour  Shifts 
Used  Beoomm'ended 

Supervisors  1  2 

Analysts,  Program  &  Coders  12  ll^ 

Operators  2  2 

In-Output  Operators  1  2 

Operation. of  this  system  is  supplemented  by  an 
average  of  30  hors/month  IBM  Type  704/709  time. 
Portion  of  personnel  whose  effort  applies  directly 
to  this  system  varies  from  time  to  time.  Above  fig¬ 
ures  represent  total  personnel  for  all  digital  com¬ 
puter  programming  and  operation. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  is  in-plant  training  by 
senior  personnel. 


Cal  Res  Corp 

One  8-Hbur  Shift 

Supervisors  1 

Analysts,  Programmers  3 

Coders  3 

Clerks  1 

Operators  2 

Above  figures  are  about  right  for  mature  organlza- ' 
tion. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  vendor  training  pro¬ 
grams  and  on-the-job  training. 

Convair 

One  8-Hour  Shift  Two  8-Hour  Shift 

Supervisors  1 

Analysts  8 

Programmers  .  8 

Coders  2 

Clerks  1 

Operators  1  1 

Engineers  1  1 

Technicians  1  1 

In-Output  Operators  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  self  study  and  work 
experience  with  senior  personnel. 

Dow  Chemical 

One  8-Hour  Shift 

Supervisors  1 

Analysts  1 

Clerks  1 

Engineers  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  is  on-the-job  training. 
Great  Bakes  Pipe  Line 

One  8-Hour  Shift 

Supervisors  1 

Analysts  ■  1 

Programmers  ,  ,2 

Operators  1 


Operation  tends  toward  open  shop. 

Methods  of  training  used  are  manufacturer's  train¬ 
ing  and  internal  on-the-job  training. 

Socony  -  Dallas 

One  8-Hour  Shift 

Supervisors  2 

Analysts  7 

Programmers  3 

Technicians  5 

The  above  entries  must  be  taken  with  a  grain  of 
salt  for  two  reasons: 

We  have  never  been  organized  under  the  usual 
class  system.  Supervisors  are  analysts,  analysts 
program  and  operate  the  computer,  operators  program, 
and  programmers  operate. 

With  the  above  personnel  we  also  use  about  10 
hours  a  week  of  704  time  in  the  Socony 'Hew  York 
Computing  Center. 

Operation  tends  toyard  closed  shop. 

Methods  of  training  used  includes  maintenance 
courses  offered  by  manirfacturer,  programming  courses 
offered  within  the  group,  and  on-the-job  training, 
Socony  -  Paulsboro 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts,  Prog.  &  Coders-  Variable 
Clerks  3  3  or  more 

Operators  1  1 

Technicians  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  on-the-job  training, 
no  formal  classes. 


United  Gas 


One  9-Hour  Shift 
sed  Recommended 
1  1 

2  4 

3  5 

2  2 


Used  Recommended 

Supervisors  1  1 

Analysts  &  Programmers  2  4 

Operators  3  5 

Engineers  2  2 

Operation  tends  toward  open  shop. 

Methods  of  training  used  are  on-the-job  and  infor¬ 
mal  classroom. 

Purdxie 

Three  8-Hbxu:  Shifts 
Supervisors  1 

Analysts,  Programmers  &  Coders  7 

Clerks  1 

Operators  •  5 

Engineers  1 

Technicians  2 

Operation  tends  toward  open  shop, 
fethods  of  training  used  are  lectiures  and  labs. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

See  Burroughs  205  for  further  details. 

U.  S.  Army  OTAC 

Good  time  90  Hours/Week  (Average) 

Attempted  to  run  time  100  Hom-s/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.90 
Above  figm'es  based  on  period  1  Jan  59  'to  31  Dec  59 
Passed  Customer  Acceptance  Test  Jul  56 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 
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U.  S.  M.  Air  Test  Center 
Figures  based  on  period  1  Feb  56  to  5I  Mar  60 
Passed  Customer  Acceptance  Test  Jan  56 
Operating  experience  is  kept  on  a  monthly  basis. 

The  figures  below  are  monthly  averages: 

Production  9I. 5  Hours 

Program  Check  44.1  Hours 

Idle  15. T  Hours 

Down  18,4  Hours 

Demonstration  0.4  Hours 

Time  is  available  for  rent  to  outside'  organizations. 
USAF  WADC 

Good  time  45.10  Hburs/Week  (Average) 

Attempted  to  run  time  45.^  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.951 
Above  figures  based  on  period  1  Jan  58  to  1  Jan  60 
Passed  Customer  Acceptance  Test  Jan  56 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Arma 

Good  time  16  Hbvus/Week  (Average^ 

Attempted  to  run  time  80  Hours/Week  (Average) 

Operating  ratio  0.95 

Above  figures  based  on  period  from  Aug  59  '*•0  -^ng  60 
Passed  Customer  Acceptance  Test  Mar  57 
Time  is  not  available  for  rent  ro  outside  organiza¬ 
tions  . 

2  shift  operation. 

Cal  Res  Corp 

Average  error-free  running  period  8  Days 

Good  time  38  Hoirrs/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  from  56  to  60 
Passed  Customer  Acceptance  Test  16  Jul  56 
Tine  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Convalr 

Good  time  81  Hours/Week  (Average) 

Attempted  to  run  time  85  Hburs/Week  (Average) 

Operating  ratio  0.953 

Above  figures  are  based  on  period  from  Jan  59  'to  Jan  60 
Passed  Customer  Acceptance  Test  Jan  56 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Dow  Chemical 

Good  time  33  Hours/Week  (Average) 

Attempted  to  run  time  35  Hoxrrs/Week  (Average) 

Operating  ratio  0.95 

Above  figures  based  on  period  from  Feb  60  to  Aug  60 
Passed  Customer  Acceptance  Test  Feb  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Great  Lakes  Pipe  Line 
Operating  ratio  0.90 

Above  figure  based  on  period  from  Jan  59  to  Jun  60 
Passed  Customer  Acceptance  Test  Oct  56 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Sooony  -  Dallas 

Figures  based  on  period  from  I5  Mar  55  to  31  Mar  60 
System  is  operated  on  basis  of  all  up  or  all  down 
including  input/output  devices.  System  has  been 
moved  and  has  had  extensive  field  modification.  En¬ 
tire  system  is  checked  out  each  day  prior  to  use. 
Records  for  system  time  are  kept  as  follows: 

Test  routines  (for  system  checkout)  60I  Hours 

Scheduled  maintenance  1,882  HOurs 

Unscheduled  maintenance  78I  HOurs 

System  modifications  .  -  1,158  Hours 

Good  operation  12,274  Hours 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


Socony  -  Paulsboro 

Average  error-free  nmnlng  period  2  Hours 

Good  time  30  Hours/Week  (Average) 

Attempted  to  run  time  34  Hours/Week  (Average) 

Operating  ratio  0.882 

Above  figures  based  on  period  from  Jan  59  4o  Jan  60 
Passed  Customer  Acceptance  Test  Dec 
Time  is  'not  available  for  rent  to  outside  organiza¬ 
tions. 

United  Gas 

Good  time  47  Hours/Week  (Average) 

Attempted  to  run  time  52  Hours/Week  (Average) 

Operating  ratio  0.904 

Above  figures  based  on  period  1  Jan  56  to  1  Aug  60 
Passed  Customer  Acceptance  Test  Dec  55 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Purdue 

Average  error-free  running  period  15  Hours 

Good  time  I30  Hours/Week  (Average) 

Attempted  to  run  time  l40  Hours/Week  (Average) 

Operating  ratio  0.93 

Above  figures  based  on  period  from  Jun  59  to  Apr  6C 

Passed  Customer  Acceptance  Test  Jan  55 

Time  is  available  for  rent  to  outside  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

See  Burroughs  205  For  further  details. 

U.  S.  Army  OTAC 

Outstanding  features  are  ability  to  use  the  digital 
computer  for  data  input  to  the  analog  computer  and 
digital  plotting  board  for  direct  off-line  plotting 
of  problem  variables  as  required. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperatxnre  and  physical,  electrical,  fire,  or  other 
damage  include: 

Programmers  oollec '-ively  maintain  the  necessary 
tape  files.  Special  precautions  are  not  exercised 
or  required  to  protect  tape  files. 

U.  S.  K.  Air  Test  Center 

Outstanding  feature  is  the  index  register,  decimal 
number  system,  capability  of  expansion  of  features, 
and  floating  and  fixed  point  arithmetic. 

Tape  is  used  largely  for  storing  programs  and  inter¬ 
mediate  results  of  computation.  Small  quantities  of 
tape  are  required.  Tapes  which  will  in  the  near 
future  be  prepared  from  automatic  data  gathering 
systems  will  be  property  of  other  groups  and  storage 
of  tape  reels  will  not  be  required. 

USAF  WADC 

System  is  used  for  conversion  of  specialized  tape 
Inputs,  for  editing  volume  data  and  for  computation 
as  required  by  presentation  form;  conversion,  editing 
and  computation  in  one  system. 

Magnetic  tapes  are  stored  under  temperature  and 
humidity  control,  and  are  labeled  and  stored  in  a 
steel  cabinet. 

Arma 

Magnetic  tapes  are  identified  by  "stick-on"  labels, 
stored  in  plastic  containers,  which  in  turn  are 
stored  in  metal  tape  cabinets. 

Convair 

Outstanding  features  are  alphabetic  input  via 
punched  card  converter;  time  clock  (prints  run  time 
on  paper  tape);  B  +  n  modification  (permits  increas¬ 
ing  index  register  by  any  number);  and  B1  -» 4  and 
change  control  (makes  the  4000  loop  in  memory  as 
usable  as  the  7000  loops).  A  second  paper  tape  reader 
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has  heen  installed  to  monitor  computer  operation 
during  unattended  operation. 

Tape  handling: 

Plastic  cases  for  each  reel  of  tape'  are  used. 

The  reels  are  then  stored  In  a  steel  oa'binet.  The 
cabinet  is  in  the  computer  room  which  is  temperature 
and  humidity  controlled. 

Socony  -  Dallas 

Outstanding  features  are  versatile  input-output 
systems,  an  extensive  command  structure,  on  line 
c\uve  output,  F.M.  analog  magnetic  tape  output, 
and  added  commands. 

United  Gas 

Unique  system  advantages  are  addressable  magnetic 
tape  blocks;  modified  logic  to  allow  Incrementing 
and  decrementing  of  index  register  by  integers  in 
the  range:  001  <  integer  <  1000 j  modified  photo¬ 
reader  logic  to  allow  input  from  special  magnetic 
tape  reader;  and  modified  Model  500  Punched  Card 
Converter  to  permit  120  alphanumeric  characters  per 
line  on  IBM  407. 


FUTURE  PLANS 

U.  S.  Army  OTAC 

Installation  of  necessary  equipment  to  permit  rapid 
reduction  of  analog  tests  data  collected  in  the 
field  and  laboratories. 

U.  S.  N.  Air  Test  Center 

Need  Increased  printing  speed;  medium,  but  not  high 
speed. 

USAF  WADC 

Digital  Computation  Branch,  now  in  control  of  this 
facility,  will  acquire  an  IBM  709O  Computer  System 
and  shift  the  computing  now  done  on  the  Burroughs 
204  to  the  new  7090  System.  The  204  will  then  be 
surplused  or  used  as  a  data  converter,  editor,  and 
data  handling  facility. 

Arma 

No  changes  in  this  system  are  presently  contemplated. 
Arma  will  continue  to  use  this  system,  supplemented 
as  required  by  additional  time  on  the  IBM  Types  704, 
709,  7090  Computers,  purchased  from  subcontractors' 
facilities.  At  such  time  when  the  total  cost  of 
all  digital  computer  operations  becomes  large  enough 
to  economically  justify  the  acquisition  of  a  large 
computer,  Arma  will  acquire  such  a  computer,  and 
return  the  Burroughs  system  to  the  U.  S.  Air  Force. 
Convalr 

Anticipated  modifications: 

Provide  capability  for  8  level  binary  Input/output. 
New  systems: 

Data  transmission  to  and  from  San  Diego  over  leased 
telephone .lines.  Present  IBM  units  will  eventually 
be  replaced  by  units  capable  of  higher  capacity 
(speed). 

Socony  -  Paulsboro 

Present  plans  are  to  dispose  of  the  computer  and 
transfer  the  present  work  load  to  a  larger  computer 
within  the  company,  using  an  IBM  transceiver  with  a 
24-hour  telephone  line. 

Purdue 

The  Sperry  Eand  Corporation  will  install  a  Univac 
Solid  State  80  Computer  with  magnetic  tape  adjacent 
to  our  existing  facility. 


INSTALLATIONS 

U.  S.  Army  Ordnance  Tank-Automotive  Command 
R  &  E  Directorate,  Research  Division 
Detroit  Arsenal 
Detroit  9>  I'U.ohigan 

U.  S.  Naval  Air  Test  Center 

Armament  Test 

Patuxent  River,  Maryland 

U.  S,  A.  F.  Wright  Air  Developnent  Center 
Air  Research  and.  Development  Command 
Digital  Computation  Branch  (WWDCD) 
Wright-Patterson  Air  Force  Base,  Ohio 

American  Bosch  Arma  Corporation 

Arma  Division 

Garden  City,  Hew  York 

California  Research  Corporation 
527  Standard  Avenue 
Richmond,  California 

Convalr 

Division  of  General  Dyuamlcs  Corporation 
p.  0.  Box  ion 
Pomona,  California 

The  Dow  Chemical  Company 
Texas  Division,  Plant  A 
Freeport,  Texas 

Great  Lakes  Pipe  Line  Company 
P.  0.  Box  2259 
Kansas  City,  Missouri 

Socony  Mobil  Field  Research  Laboratory 
Applied  Mathematics  Section 
P.  0.  Box  900 
Dallas  21,  Texas 

.  Socony  Mobil  Oil  Company,  Inc. 

Research  Department 
Paulsboro  laboratory 
Paulsboro,  New  Jersey 

United  Gas  Corporation 
Research  Laboratory 
P.  0.  Box  1407 
8015  St.  Vincents  Avenue 
Shreveport,  Louisiana 

Purdue  University 
Computing  laboratory 
ENAD 

W.  Lafayette,.  Indiana 
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Burroughs  Model  205  Electronic  Bata  Hrocessing  System 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 

Manufacturer 

System  is  designed  specifically  to  cope  with  the 
full  range  of  electronic  computing  problems  in  the 
fields  of  business  industry,  science  and  government. 

U.  S.  Army  Ballistic  Missile  Agency 
Five  systems  used  for  missile  research  and  develop¬ 
ment. 

Amy  Rocket  and  Guided  Missile  Agency 
Locate,!  at  the  Test  &  Evaluation  Lab,  OML  Division, 
Bldg.  7437,  the  system  is  used  for  data  reduction 
and  theoretical  investigations. 

U.  S.  Amy  Chemical  Center 

Mathematical  research  -  chemical  warfare  (scientific) 

U.,  S.  Naval  Shipyard,  Boston 
Hull  deflection  (elastic  curve  afloat),  design  divi¬ 
sion  project  control,  hull  deflection  (in  dry  dock), 
plan  status  report,  design  division  workload  (conver¬ 
sions),  head  loss  in  fluid  piping,  prediction  of  com¬ 
partment  noise  levels,  gantt  charting  drawing  sched¬ 
ules,  vendors  drawings  and  manuals  status  report, 
critical  speed  of  rotors,  voltage  drop  in  circuits, 
vent  duct  sizing,  shock  mount  calculations,  tank 
capacity  tables,  shafting  bearing  reactions,  pipe 
stress,  design  drawing  control  and  scheduling,  pipe 
system  sizing,  bearing  wear  down  calculation. 


Photo  by  Burroughs  Corporation 

Inventory,  work  load  and  payroll. 

U.  S.  Navy  Hydrographic  Office 
Located  FOB  No.  5>  Boom  1770,  Computation  Division, 
system  is  used  for  oceanographic  computations  for 
sea  water  density,  sound  velocity,  specific  volume 
and  dynamic  dept  anomalies,  stability  and  heat  index, 
ice  prediction  and  power  spectrum  analysis,  bathyther¬ 
mograph  analysis  such  as  themocline  characteristics, 
average  structxire  and  classification,  and  navigation¬ 
al  computations  for  such  systems  as  loran,  Lorac, 
Rafos,  Consolan,  etc.. 

U.  S.  Navy  Mine  Defense  Laboratory 
Located  at  the  U.S.  Navy  Mine  Defense  Laboratory, 
Panama  City,  Florida,  system  is  used  for  scientific 
and  engineering  problems  arising  from  research  and 
development  work  in  naval  mine  and  torpedo  warfare; 
statistical  routines;  warfare  games;  acoustic  trans¬ 
mission;  magnetic  field  computations;  evaluation  of 
navigation  systems,  etc.  Some  time  is  devoted  to 
Laboratory  accounting  problems. 

U.  S.  Naval  Ordnance  Laboratory 
Located  at  the  U.S.  Naval  Ordnance  Laboratory,  Corona, 
California,  system  is  used  for  analysis  of  production 
and  quality  control  of  Navy  missiles  and  missile  sys¬ 
tems,  and  for  research,  developaaent,  test  and  eval¬ 
uation  of  Navy  missiles  and  missile  systems. 
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U.  S,  Naval  Radiological  Defease  Laboratory 
System  Is  used  for  scientific  problems  pertaining  to 
fallout  distribution,  gamma  ray  penetration,  ship 
shielding,  eto^ 

U,  S.  Navy  Underwater  Sound  Laboratory 
Applications  are  scientific  and  engineering  calcula¬ 
tions  and  scientific  data  processing. 

Grifflss  AFB,  N.  X. 

Located  at  Grifflss  APB,  N.Y.  (Rome  Air  Development 
Center),  system  is  used  for  statistical  reporting 
and  scientific  problem  solution. 

Ames  Research  Center,  NASA 
Located  at  the  Ames  Research  Center,  NASA,  Moffett 
Field,  California,  system  is  used  for  on-line  wind- 
tunnel  data  reduction,  off-line  data  reduction  (wind- 
tunnel,  flight,  etc.)  and  scientific  calculations' 
(differential  equations). 

Allstate  Insurance  Co.,  Menlo  Park,  Sacramento, 
and  Atlanta 

Used  for  policy  issuance  and  accounting  relative  to 
the"  policyholder.  Policies  are  stored  at  random  in 
the  datafiles  for  policy  Issuance  and  accounting. 

Used  also  for  consolidation  of  accoimtlng  and  statis¬ 
tical  work. 

Aerospace  Technical  Intelligence  Center 
Located  in  Bldg.  828,  Area  A,  WPAFB,  Ohio,  system  is 
used  for  performance  calculations  for  aircraft  and 
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and  guided  missiles. 

Arthur  D.  Little,  Inc. 

Located  at  35  Acorn  Park,  Cambridge,  Massachusetts, 
system  is  used  for  payroll,  labor  cost  distribution, 
billing,  budget  analysis  reports,  statistical  survey 
analysis,  inventory  and  production  control  simula¬ 
tions,  pipe  stress  analysis,  linear  and  dynamic  pro¬ 
gramming  development,  ballistic  missile  trajectories, 
and  multiple  regression  analyslB  techniques. 

Atlantic  Mutual  Insurance  Company 
Located  at  80  Pine  Street,  New  York  City,  system  is 
used  for  account  checking,  cargo  billing,  premium 
statistics,  payroll  cost  allocation,  budget  exper¬ 
ience,  loss  statistics,  loss  reserves,  loss  process¬ 
ing,  premlian  billing,  account  .analysis,  premium 
reserve  calc\ilatlons,  preparation  of  rating  manual 
on  non-bureau  auto  policy,  and  calculation  on  pre¬ 
mium  earned  by  state. 

Babcock  &  Wilcox  Research  Center,  Alliance 
Used  for  experimental  data  reductions,  product  design, 
preliminary  project  analysis,  and  statistical  eval¬ 
uation  of  data. 

Babcock  &  Wilcox  Co . ,  Lynchburg 
System  is  located  at  1201  Kemper  Street,  Lynchburg, 
Va..flnd  is  used  for  nuclear  studies,  (one  dimension, 
criticality  and  lifetime  calculations);  thermal  and 
fluid  dynamics,  (one  and  two  dimensional  heat  dlf- 
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fusion,  transient  and  steady  state  analysis  of  steam 
Renerator,  heat  exchanger,  etc)j  data  reduction, 
(experimental  data  corrected,  normalized  and  corre¬ 
lated);  kinetics,  (integration  of  systems  of  differ¬ 
ential  equations)  and  miscellaneous,  (shielding, 
structural,  chemical,  economic,  statistical  calcula¬ 
tions). 

Burroughs  Corporation,  Computer  Facility 
Located  at  460  Sierra  Madre  Villa,  Pasadena,  Califor¬ 
nia,  the  system  is  used  for  debugging  of  programs 
for  manufacturer's  customers,  corporate  data  process¬ 
ing,  and  block  time  rentals  to  the  public. 

Celanese  Chemical  Company 

Located  at  520  Lavirence  Street,  Corpus  Christi,  Texas, 
the  system  is  used  for  chemical  process  analysis, 
equipinent  design,  sales  analysis,  inventory  control, 
frei^t  analysis,  and  accounting. 

Citizen  Gas  and  Coke  Utility 
Located  at  2020  N.  Merldan  Street,  .Tndianapolis, 
Indiana,  the  system  is  used  for  customer  accounting 
operation,  including  billing,  maintenance  of  accounts 
receivable,  handling  of  cash,  and  all  other  items 
necessary  in  maintenance  of  customers  accounts 
(160,000  accounts,  payroll  and  materials  control. 

General  Electric,  Rome 

Located  in  Borne,  Georgia,  the  system  is  used  for  en¬ 
gineering  design,  drafting  design,  salary  payroll. 


Photo  by  the  Boston  Naval  Shipyard 

hourly  payroll,  general  acooxintlng  reports,  cost 
accounting  reports,  employee  benefits,  issuance  of 
manufacturing  paper.  Inventory  control,  and  vork 
station  loading. 

General  Insurance  Company  of  America 
Located  in  Seattle,  Washington,  at  Brooklyn,  the 

system  is  used  for  rerating  of  automobile  insurance 
policies,  preparation  of  agents  commission  statements, 
preparation  of  sales  and  underwriting  statistics, 
preparation  of  expense  distributions,  allied  account¬ 
ing  reports,  and  analysis  of  claims  experience. 

International  Telephone  and  Telegraph  laboratories 
Located  at  492  River  Road,  Nutley,  New  Jersey,  the 
system  is  used  for  scientific  studies  such  as  missile 
trajectories,  dynamic  stability,  miss  distance,  wave¬ 
guide  analysis,  radar  error  analysis,  quality  control, 
vibration  studies,  communication,  networks,  rocket 
design,  etc . 

Kaiser  Steel  Corporation 

located  in  Fontana,  California,  the  system  is  used 
for  accounting  (departmental  cost  statements),  stores 
(stock  status,  reorder  notices),  statistical  analysis 
(various),  and  miscellaneous  engineering  and  research 
studies. 

Linde  Company 

Located  at  Tonawanda,  New  fork,  system  is  used  for 
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technical  and  scientific  applications  including  ther¬ 
modynamic  properties  and  analysis,  cryogenic  engineer¬ 
ing  process  and  equipment  design,  structural  design, 
processing  of  experimental  data,  and  operations  re¬ 
search. 

Louis  Allis  Company 

Located  at  h2J  East  Stewart  Street,  system  is  used 
for  engineering  designs  of  electrical  motors  and 
motor  components,  payroll,  accounts  receivable  and 
payable,  cost  accounting,  production  control,  and 
other  commercial  applications.  255^  usage  is  engineer¬ 
ing  and  T5?^  usage  is  commercial. 

Minnesota  Mutual  Life  Insurance  Company 
Located  at  5*t-5  Cedar  Street,  St.  Paul  1,  Minnesota, 
the  system  is  used  for  premium  billing  and  accounting, 
calculating  dividends,  loan  interest,  handling,  com¬ 
pany  reserves,  mortgage  loans,  calculating  payments 
and  recording,  supplementary  contract  calculations, 
group  proposals,  and  some  scientific  analysis  (pro¬ 
jection  on  mortality  studies).  Most  jobs  require  a 
master  record  and  then  a  periodic  updating. 

Northern  Natural  Gas  Company 
Located  in  the  main  office  building  of  the  Northern 
Natural  Gas  Company  at  Omaha,  the  system  is  used  for 
calculation  of  gas  measurement  through  monthly  deliv¬ 
ery  statements,  payment  for  gas  purchase  including 
royalty  interest  payments,  gas  sales  summaries  for 
billing,  sales  statistics  and  analyses,  sales  fore¬ 
casting,  gas  supply  proratlons,  pipe  line  design, 
distribution  network  analysis,  gathering  system  anal¬ 


ysis,'  branch  line  calculations,  and  cost  estimates. 

Nuclear  Develoiment  Corporation  of  America 
Located  at  Eastview,  N.  X.,  the  computer  is  used  for 
scientific  computations  of  interest  to  the  design  of 
nuclear  reactors.  On  occasion,  problems  arising  in 
other  fields  are  investigated.  Little  or  no  account¬ 
ing  work  is  done  on  this  computer. 

The  Ohio  Oil  Company 

Located  at  the  Ohio  Oil  Company,  Denver  Eesearch 
Center,  Littleton,  Colorado,  the  system  is  used  to 
perform  research  on  seismic  interpretation  methods, 
secondary  recovery  techniques,  fundamental  studies 
on  fluid  flow  through  porous  media,  reservoir  anal¬ 
ysis,  geologic  exploration  methods,  refinery  simula¬ 
tion  and  optimization,  development  of  refining  and 
petro  chemical  processes,  and  new  geophysical  methods. 

Eacific  Power  &  Li^t  Company 
Located  at  Public  Service  Building,  Portland,  Oregon, 
the  system  is  used  for  customer  billing  and  account¬ 
ing,  payroll,  stockholders,  sales  analyses,  rate 
analyses,  and  engineering  problems. 

United  States  Steel  Corporation 
Located  at  the  Research  Center,  Monroeville,  Pennsyl¬ 
vania,  the  system  is  used  for  computations  for  statis¬ 
tical  analysis,  computations  for  operations  research 
problems,  simulation  of  processes,  and  design  compu¬ 
tations. 

Western  Electric  Company,  Inc.  I 
Located  on  the  1st  Floor,  l600  Osgood  Street,  North 
Andover,  Massachusetts,  the  system  is'used  for  pay- 


123 


BURROUGHS  205 


Eboto  by  the  U.  S.  Navy  Mine  Defense  Laboratory 


roll  and  associated  record  keeping  and  reports,  cost 
accounting,  payments  to  suppliers,  credit  union,  and 
scientific  applications. 

Western  Electric  Company,  Inc.  II 
Located  on  the  1st  Floor,  1600  Osgood  Street,  North 
Andover,  Massachusetts,  the  system  is  used  for  pro¬ 
duction  control,  component  assembly  analysis  and 
parts  explosion,  requirements  forecasting,  and  store¬ 
room  inventory. 

Westin^ouse  Research  Laboratory 
Located  at  the  Westinghouse  Research  Laboratory, 
Pittsburgh  55,  Pennsylvania,  the  system  is  used  for 
scientific  computation  to  solve  research  problems  in 
fields  of  math,  physios,  metallurgy,  mechanics,  etc; 
simulation  of  special  purpose  control  devices  to  Im- 
prive  their  design;  statistical  computations  in 
connection  with  design  of  experiments,  analysis  of 
data,  etc;  and  solution  of  problems  in  mathematical 
economics . 

University  of  Nebraska 

Located  in  Nebraska  Hall  at  the  University  of  Nebras¬ 
ka,  Lincoln,  Nebraska,  applications  include  engineer¬ 
ing  mechanics,  chemistry  and  chemical  engineering, 
physios  (cosmic  rays,  solid  state,  etc),  and  statis¬ 
tical  analyses  in  the  fields  of  Psychology,  Sociology, 
Animal  Genetics,  Agronomy,  Educational  Psychology, 
etc . 


University  of  Denver 

Located  in  Conrad  Hall,  Denver  Research  institute, 
the  system  is  used  for  scientific  and  engineering 
problem  solution  and  education. 

University  of  Virginia 

Located  in  the  Physics  Building,  University  of  Vir¬ 
ginia,  the  system  is  for  general  University  use. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manirfacturer 
Internal  number  system 
Decimal  dlglts/word 
Decimal  digits/instruction 
Instructlons/word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Humber  range 


Binary  coded  decimal 
10  plus  sign 
2  to  10 
1 
83 

Fixed  and  floating  point 
One  address 


Floating 
Fixed 

Instruction  word  format 


10"^^  <  N  <  10^^ 


+(l-10‘^°)  to  -(l-10"^°) 


s 

IPS'* 

5  6 

7890 

+ 

Control 

Digits 

Oper 

Code 

Address 
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Automatic  tuilt-in  subroutines  may  Include  special 
order  of  table  loolsup  command. 

Automatic  coding  includes  Data  Code  1,  a  compiler; 
Star  0  Assembly  Routine;  SAC  Assembly  Routine;  Purdue 
Compiler;  Shell  Symbolic  Assembler;  Tape  Subroutine 
Compiler;  Shell-Bell  Interpreter,  etc. 

Registers  and  B-boxes 

Registers  in  the  Burroughs  205  consist  of  the 
A-Accumulator,  capacity  of  10  digits  and  sign  which 
holds  arithmetic  operand  and  result.  The  R  register, 
10  digits,  acts  as  an  extension  of  the  A  register 
where  necessary.  D  register,  10  digits  and  sign, 
acts  as  distributor  for  transfers  to  and  from  storage. 
C  or  Control  Register,  10  digit  register  containing 
command  currently  being  executed.  B  Register,  a  four 
digit  register  used  for  modification  and  tally.  All 
registers  act  as  temporary  high  speed  storage  for 
either  arithmetic  quantities  or  control. 


Add 

Mult 

Div 


ARITHMETIC  UNIT 


Manufacturer 

Incl  Stor  Access 
Micro sec 
1,019  or  1,188 
9,500  mean 
12,680  mean 


Exclud  Stor  Access 
Micro sec 

8,b50  mean 

11,830  mean 
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Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

Manufactiurer 

Access 

Media  No.  of  Words  Ho.  of  Digits  Mlcrosec 

Magnetic  Drum  4,080  40,800  850  (Quick) 

Magnetic  Tape  400,000  400,000,000  240,000,000 

Datafile  2,000,000  20,000,000  24,000,000 

Access  time  is  for  entire  contents.  Quick  access 
loops  store  80  words,  (four  20-word  loops).  Access 
time  can  vary  from  84  to  16,800  microseconds  depend¬ 
ing  on  position  of  drum  at  start  of  computer  command. 
Datafile  is  two  channel  tape,  10,000  addressable 
blocks/channel,  20  words/block.  Datafile  gives  ran¬ 
dom  access  search  in  either  direction.  Computation 
continues  surlng  search. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  10  Units 
Ho.  of  char /linear  inch  of  tape  200  Char /inch 
Channels  or  tracks  on  the  tape  12  Tracks/tape 

Blank  tape  separating  each  record  O.38  Inches 
Tape  speed  60  Inches/sec 
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INPUT 


Manufacturer 
Media 
Paper  Tape 
Keyboard 
Magnetic  Tape 
Cards 


Speed 

540  digits/ sec 
Manual 

6,000  digit s/sec 

400  dlglts/sec  each  reader 


Up  to  seven  card  readers  per  system  may  be  used. 


The  following  installations  utilize  Magnetic  Tape, 
Paper  Tape,  Punched  Cards  and  usually  have  a  Manual 
Keyboard  as  input  media  (Paper  Tape  systems  are  high 
speed  photo-electric  readers):  .  . 


ABMA 

BKS 


USN  HO  Washington 

USN  DSL 

AIC 

Little 


Burrou^s 

CGC 


GE  Home,  tta. 

GICA 

IWG 

OOC 

PP  &  LC 
WE  System  I 
WE  System  II 


The  following  Installations  utilize  High  Speed 
Paper  Tape,  Punched  Cards,  and  M  1  Keyboard: 


USN  MDL 
USNOL  Corona 
USN  EBL 


Grifflss  APB 
NASA  AEC 
ATIC  W-P 


CCC  U  of  H 

KSC 

MMLIC 
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The  following  Installations  utilize  Magnetic  Tape 
and  Punched  Cards  as  input  media: 

AMIC 

The  following  installations  utilize  Magnetic  Tape 
and  Paper  Tape  as  input  media: 


HDCA  WEL 

The  following  installations  utilize  Paper  Tape  as 
an  input  medium: 

USA  CC  USS 

B  &  W  Alliance  U  of  D 

ITT  U  of  V 

Linde 

The  following  Installations  utilize  Punched  Cards 
as  an  input  medium: 

B  &  W  Lynchburg  LA 
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OUTPUT 

MEUiufacturer 

Media  Speed 

Electric  l^ewriter  10  ohar/sec 

Punched  Paper  Tape  60  digits/aec 

Magnetic  Tape  6^000  digits/sec 

Punched  Cards  1,800  char/min 

Printer  I50  lines/min 

Up  to  seven  printers  and/or  punch  card  machines 
may  be  included  per  system.  Figures  are  given  for 
each  unit.  Units  can  be  parallel  for  increased  over 
n.n  speeds.  Printer  is  an  IBM  407  Tabulator. 

The  following  installations  utilize  Magnetic  Tape, 
Paper  Tape,  Punched  Cards  and  usually  have  an  electric 
typewriter  as  output  media: 

ABMA.  (5) 

BUS 

UBN  HO  Washington  (plus  printer) 

USlf  MDL  (plus  printer) 

USNOL  Corona  (plus  printer) 

USN  USE  (plus  printer) 

Grlfflss  AFB  (plus  printer) 

HASA  ARC 
ATIC  W-P 

AIC  (plus  printer) 

Little  (plus  printer) 


Photo  by  the  Minnesota  ^i^tual  Life  Insurance  Company 

Burroughs  (plus  printer) 

CGC  (plus  printer) 

GE  Borne,  Ga.  (plus  printer) 

GICA  (plus  printer) 

HHG  (plus  printer^ 

OOC  (plus  printer) 

PP  &  LC  (plus  printer) 

WE  System  I  (plus  printer) 

WE  System  II  (plus  printer) 

The  following  installations  utilize  High  Speed 
Paper  Tape  and  Punched  Cards: 

USH  BDE  (plus  printer) 

CCC 

KSC  (plus  printer)  , 

MMLIC  (plus  printer) 

U  of  N 

The  following  Installation  utilizes  Magnetic  Tape, 
Punched  Cards  and  a  Printer  as  output  media: 

AMIC 

The  following  installations  utilize  Magnetic  Tape 
and  Paper  Tape  as  output  media: 

ITT 

HBCA 

OSS 

WBL 
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Photo  by  the  Ohio  Oil  Company 


The  following  Installations  utilize  Paper  Tape  as 
an  output  medium: 

B  &  ¥  Alliance  U  of  D 

Linde  U  of  V 

The  following  installations  utilize  Punched  Cards 
as  an  output  medium: 

B  8e  W  Lynchburg  (plus  IBM  402  Tab) 

LA  (plus  printer) 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Type  Quantity 

Tubes  Approx.  1,202 

Diodes  Approx.  5,800 

CHECKING  FEATURES 

Manufacturer 

Fixed: 

The  Burroughs  205  automatically  stops  upon  the 
appearance  of  an  unanticipated  overflow.  An  alarm 
light  is  turned  on  and  computation  is  stopped  by  a 
forbidden  combination  (binary-coded  decimal  digit 
10  thru  15)  in  the  A,  B,  D,  and  R  Registers,  the 


Address  Register,  Control  Counter,  and  Shift  Counter. 
Inspection  of  the  registers  on 'the  Control  Panel 
indicates  the  failure  location.  An  alarm  stops  the 
computer  if  the  storage  cell  counted  does  not  contain 
all  zeros  at  the  start  of  each  drum  revolution.  This 
prevents  information  from  being  recorded  on  or  read 
from  incorrect  locations  on  the  drum.  An  audible 
alarm  indicates  excessive  rise  in  exhaust  air  temper¬ 
ature  in  the  computer  cabinet.  After  a  pre-set  in¬ 
terval,  up  to  15  minutes,  DC  voltage  will  be  shut  off 
if  the  temperature  stays  at  or  above  a  predetermined 
level. 

Optional: 

Ths  marginal  voltage  test  panel  facilities  selective 
lowering  of  voltages  in  registers  and  control  section, 
which,  in  conjimction  with  test  routines,  can  detect 
marginal  components  before  they  give  trouble  in  actual 
operation.  Supervisory  test  panel  on  front  of  com¬ 
puter  has  extensive  controls  and  check  features,  in¬ 
cluding  access  to  any  flip-flop  for  manual  setting, 
substitution  of  manual  or  low  frequency  pulse  opera¬ 
tion  for  the  drum  clock,  an.d  a  switch  panel  which 
allows  maintenance  personnel  to  force  abnormal  regis¬ 
ter  behavior  and  to  inhibit  certain  normal  checking 
functions  for  diagnostic  purposes.  Contents  of  all 
registers  are  displayed  simultaneously  at  all  times. 
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Photo  by  the  Pacific  Power  and  Light  Company 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  16.5  KVA 

Volume,  computer  l8l  cu  ft 

Area,  computer  28  sq.  ft 

Weight,  computer  3,175  lbs 

Special  flooring  is  recommended  for  the  Burroughs 
205  System  to  handle  the  combined  and  individual 
weight  of  the  units  and  to  accommodate  the  inter- 
cabling.  Since  all  units  of  the  system  are  designed 
to  have  their  cables  enter  from  underneath  their 
cabinets,  raceways  or  ducts  in  the  floor  are  recom¬ 
mended  to  accommodate  the  inter-cabling.  There  are 
three  types  of  floors  which  have  been  found  to  be 
completely  satisfactory:  (l)  raised  floor,  (2)  exist¬ 
ing  floor  with  built  in  cable  raceways,  and  (5)  exist¬ 
ing  floors  with  cables  underneath  enclosed  in  meteil 
conduit.  The  area  should  provide  adequate  lighting, 
some  acoustical  treatment,  communication  equipment,  • 
and  convenience  of  access  to  tba  equipment.  The 
power  line  should  not  be  serving  other  heavy  equip¬ 
ment  which  may  generate  excessive  voltage  fluctuation. 
Vibration  from  such  heavy  machinery  in  the  vicinity 
of  the  system  coxfLd  shorfcen-the  life  of  certain  sen¬ 


sitive  components.  There  should  be  adequate  space 
to  accommodate  the  necessary  refrigeration  equipment, 
and  the  area  should  lend  itself  economically  to  com¬ 
plete  air  conditioning.  Amoimt  of  air  conditioning 
depends  upon  size  of  computer  system  installed.  For 
every  12,000  BTU/hour  generated  by  the  system  one 
ton  of  refrigeration  is  recommended.  Environmental 
condition  should  also  be  taken  into  consideration. 
The  floor  load  in  the  computing  center  can  range 
from  175  to  200  lbs  per  sq  ft  and  up  to  25O  per  sq 
ft  under  the  power  supply  unit.  The  site  selected 
for  the  computing  center  must  have  a  floor  which  can 
support  the  combined  weight  of  the  system  as  well  as 
the  localized  weight  at  each  leveling  point  on  the 
units. 

ABMA  (5) 

Power,  computer  5I.5  Kw  KVA  O.7  pf 

Volume,  computer  .  11,200  cu  ft 

Area,  computer  7OO  sq  ft 

Room  size,  computer  joo  sq  ft 

Capacity,  air  conditioner  I5  Tons 

Weight,  computer  18,370  lbs 

AEGMA 

Power,  computer  22.7  Kw 

Power,  air  conditioner  11. 9  Kw 
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Room  size,  computer  25  ft  x  25  ft 

Floor  loading  92- T5  Ibs/sq  ft 

822  lbs  concen  max 

Capacity,  air  conditioner  15  Ions 

Site  modification  consisted  of  additional  trans¬ 
former  for  power,  raised  floor  (locally  constructed), 
air  conditioning  mounted  outside  -  piped  in,  and 
building  is  of-  concrete  construction. 

USA  CC 

Room  size,  computer  50  ft  x  2k  ft 

Capacity,  air  conditioner  25  Tons 
False  floor 
HNS 


Power,  computer  52.78  Kw 

Room  size,  computer  70  ft  6  in  x  22  ft  5  in 

Capacity,  air  conditioner  60  Tons 
Existing  room  for  EDEM  required  new  suspended  acou¬ 
stical  metal  celling  w/new  fluorescent  lighting  sys¬ 
tem,  new  air  conditioning  system,  diffusers,  air  re¬ 
turn  registers,  plenum  system  built  above  ceiling, 
■new  vinyl  tile  floor  on  existing  concrete  floor 
w/recessed  cond\ilt  chases  serving  machines.  Exist¬ 
ing  brick  walls  repainted,  new  office  partitions  and 
new  masonry  door  openings  and  fire  resistant  doors 
installed. 


Photo  by  the  United  States  Steel  Corporation 

Existing  room  for  air  conditioners  required  new 
interior  partitions  (movable),  2  new  exterior  double 
doors,  repainting,  new  concrete  floor  slab  and  equip¬ 
ment  pads,  exposed  duct  system  with  exterior  wall 
intakes  and  exhausts,  and  new  lighting. 

Power  distribution:  400  ampere  capacity,  120/208 
volts,  5  phase,  4  wire. 

USH  HO  Washington 

Power,  computer  44.7  KYA  at  208V 

12.0  KVA  at  115V 

Room  size,  computer  42  ft  x  50  ft  x  11  ft 

Room  size,  air  conditioner  8  ft  x  10  ft  x  10  ft 

6  ft  X  18  ft  X  25  ft 

Floor  loading  175-200  Ibs/sq  ft . 

250  lbs  concen  max 

The  site  preparations  required  prior  to  installa¬ 
tion  of  the  Burroughs  205  were  raised  flooring,  the 
building  air  conditioning  system  was  "piped  in"  to 
the  computer  room  and  supplemented  by  an  additional 
7  1/2  ton  unit;  and  necessary  power  lines  were  brou^t 
into  the  area.  The  building  air  conditioning  system 
is  125  tons  capacity.  It  is  estimated  that  the  com¬ 
puter  realizes  only  about  I/5  of  the  available  cool¬ 
ing. 
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Photo  by  the  Westlnghouse  Research  Laboratory,  Pittsburgh 


USH  MDL 

Power,  computer  15  KVA  at  208V 

1.5  KVA  at  120V 

Room  size,  computer  1,0U0  sq,  ft 

Capacity,  air  conditioner  25.5  Tons 
Air  conditioning  supplied  from  central  system  with 
additional  capacity  supplied  in  computer  room.  The 
building  in  which  the  computer  is  located  is  a  fire¬ 
proof,  block,  steel,  and  concrete  structure.  Room 
modifications  were  il)  one  208  power  supply  and  10 
Individual  120V  supplies,  (2)  air  conditioning  ducts 
installed  at  the  celling  around  2  walls  with  10  ex¬ 
hausts,  (3)  a  false  floor  was  constructed  over  one 
half  the  floor  area  raising  the  computer  approximate¬ 
ly  6  Inches. 

USHOL  Corona 

Power,  computer  49.0  KVA 

Power,  on-line  equipment  11.1  KVA 

Room  size,  computer  132  l/2  ft  x  28  I/2  ft  x  10ft 

Room  size,  air  conditioner  36  ft  x  11  I/2  ft  x  8  ft 

16  ft  X  20  ft  X  8  ft 

Site  pjreparatlons  Included  a  secondary  floor  to 
provide  concealed  power  cable  raceways  and  safety 
for  operating  personnel,  an  air  conditioning  system, 
including  a  small  building  for  housing  air  compressors 
and  condensing  coils,  and  power  distribution  panels 


and  conduit. 

USH  RDL  _ 

Power,  computer  4-2  Kw 
Power,  air  condi  I6.7  Kw 
Area,  computer 
Room  size,  computer 
Capacity,  air  conditioner 


60  KVA 
20.9  KVA 
135  sq  ft 
22  ft  X  48  ft 
15  Tons 


O.T  pf 

0.8  pf 


Unit  Installed  in  open  area  of  existing  building. 
Movable  partitions,  I5  ton  air  conditioner  with  duct 
distribution  system,  humidifier,  power  distribution 
system,  and  cable  raceways  were  installed. 

USH  USL 

Power,  computer  30.4  KVA 

Room  size,  computer  34  ft  x  20  ft 

Floor  loading  125  Ibs/sq  ft 

2,000  lbs  ooncen  max 
Capacity,  air  conditioner  20  Tons 

Site  preparation  Included  shoring  of  floor  to  han¬ 
dle  increased  load,  installation  of  air  conditioning, 
and  a  separate  power  service. 

HASA  ARC 

Area,  computer  1,450  sq  ft 

Area,  air  conditioner  550  sq  ft 

Floor  loading  •  260  lbs  ooncen  max 

Capacity,  air  conditioner  50  Tons 

Figures  are  for  2  systems  in  one  room.  The  oom- 
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Photo  hy  the  University  of  Denver 


puters  are  located  on  2nd  floor  on  2  story  concrete 
building.  Power  distribution  and  computer  cabling  is 
done  through  false  celling  of  lower  floor.  As  the 
computing  facility  expanded,  it  was  necessary  to 
install  hoods  on  both  main  frames  and  vent  the  hot 
exhaust  through  the  celling. 

ATIC  W-P 

Power,  computer  15  Kw 

Power,  air  conditioner  10  Kw 

Capacity,  air  conditioner  20  Tons 
A  false  floor  was  constructed.  Cool  air  is  fed 
directly  into  the  room. 

Little 

Power,  computer  38*2  KVA 

Power,  air  conditioner  5<0  KVA 

Capacity,  air  conditioner  20  Tons 

Installed  on  first  floor  of  new  building  with  water¬ 
proof  raceways  for  power  cables. 

AMIC 

Raised  floor  (plenum). 

B  &  W  Alliance 

Power,  computer  20.1  KVA 

Boom  size,  computer  25  ft  x  22  ft 

Floor  loading  85  Ibs/sq  ft 

2,700  lbs  ooncen  max 

Room  was  provided  by  using  movable  partitions,  floor 
to  ceiling.  Floor  was  trenched  for  cables.  Air  con¬ 
ditioning  system  was  Installed  with  ducts  above  cell¬ 
ing,  supply  plenum  and  return  over  computer,  ceiling 
diffusers  over  other  components.  Separate  transform¬ 
er  installed  for  Isolated  power  source.  Building 
stairs  and  floor  were  braced  while  moving  computer 
into  the  building. 

B  &  W  Lynchburg 

Power,  computer  1)-1.3  KVA 

Room  size,  computer  700  sq  ft 

Capacity,  air  conditioner  15  Tons 
False  flooring  and  air  conditioning  were  added. • 
Burroughs 

Power,  computer  .  50.3  Kw  55'9  KVA  O.9O  pf 
Floor  loading  175-200  Ibs/sq  ft 

250  lbs  concen  max 

False  floor  with  normal  air  conditioning  piped 
through  floor  and  celling. 


CQC 

Power,  computer  50.2  KVA 

Room  size,  computer  1/300  sq  ft 

Floor  loading  110  Ibs/sq  ft 

Capacity,  air  conditioner  36  Tons 

An  elevated  floor  (plenum  for  air  to  equipment), 
false  ceiling  (to  provide  return  for  air  power  sep¬ 
arated  from  general  building),  and  air  conditioning 
chamber  were  added. 

OE  Rome,  Ga. 

Power,  computer  58.4  KVA 

Capacity,  air  conditioner  22.5  Tons  Overhead  hung 

Installed  concrete  floor  4.5  inches  over  existing 
floor  with  ducts  approximately  6  inches  wide  to 
accommodate  cables.  Installed  3  air  conditioning 
units,  7.3  tons  each.  Installed  one  hunidity  control 
unit. 

GICA 

Power,  computer  ^6,6  KVA 

Room  size,  computer  26  ft  x  38  Tt 

Capacity,  air  .conditioner  25  Tons 

Raise  floor,  put  in  cable  troughs.  Drop  celling. 
Enclose  area  in  glass.  Bring  in  3  phase  230  power. 
ITT 

Power,  computer  26.6  KVA 

Room  size,  computer  20  ft  x  30  ft 

Capacity,  air  conditioner  22  l/2  Tons 

200  amp  208V  3  phase  line.  Raised  floor  with  mov¬ 
able  segments.  I5  tons  of  reolrciiLatlng  air  condi¬ 
tioning  (7  1/2  tons  already  in  room  provides  all 
fresh  air).  Partitions  separating  computer,  from 
programmers.  Twelve  foot  display  window. 

KSC 

Power,  computer  23  KVA  at  208V 

6  KVA  at  113V 

Capacity,  air  conditioner  I8  Tons 

Used  existing  1,100  sq  ft  frame  stucco  building 
with  concrete  slab  floor.  Sealed  all  openings  and 
Installed  1  7  1/2  ton  roof  air  conditioner.  1  i  1/2 
ton  interior  upri^t  air  conditioner  and  1  3  ton  win¬ 
dow-type  air  conditioner-all  refrigeration.  Brought 
in  power  from  nearby  heavy  duty  substation  and  in¬ 
stalled  transformer. 
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Linde 

Power,  computer  24.1  KVA 

Room  size,  computer  32  ft  x  l6  ft 

Capacity,  air  conditioner  10  Tons 

LA 

Capacity,  air  conditioner  75  Tons 

When  building  was  built,  a  special  6  ft  thick  water¬ 
proof,  floating  type  foundation  was  installed.  A 
motor-alternator  was  added  for  power  constancy  later. 

A  separate  power  line  is  being  considered.  Special 
air  conditioning  facilities  were  designed. 

MMLIC 

Room  size,  computer  1,775  sq.  ft 

False  ceilings,  raised  vermlcollte  floor  with  built- 
in  raceways,  full  air  conditioning  and  power. 

HUG 

Power,  computer  50  KVA 

Room  size,  computer  30  ft  x  48  ft 

Capacity,  air  conditioner  25  Tons 

Raised  flooring  (Bel  Air)  and  new  power  supply 
line  were  added.  - 
OOC 

Power,  computer  22.4  KVA 

Capacity,  air  conditioner  15  Tons 

Room  designed  and  constructed  to  house  computer. 

Room  has  poured  concrete  floor  with  crawl  space  be¬ 
neath  for  cables,  air  conditioning  ducts  and  motor 
generator  set.  Conditioned  air  is  fed  directly  to 
main  frame  of  computer  and  is  exhausted  into  plenum 
chamber  in  ceiling.  The  chilled  water  air  condition¬ 
ing  unit  is  in  a  location  separate  from  the  computer 
room. 

PP  &  LC 

Power,  computer  76  KVA 

Power,  air  conditioner  57  KVA 

Room  size,  computer  30  ft  x  52  ft 

Room  size,  air  conditioner  30  ft  x  30  ft 

Capacity,  air  conditioner  25  Ton  Units  (2) 

Put  in  4  inch  raised  floor  to  provide  space  for 
interconnecting  cables,  etc.  Installed  air  condition¬ 
ing.  Put  in  separate  power  circuit  to  help  assure 
constant  voltage. 

USS 

Power,  computer  24.2  KVA  at  208V 

5.7  KVA  at  115V 

Room  size,  computer  21  ft  x  39  ft 

Capacity,  air  conditioner  I5  Tons  105,000  BTU/hr. 

Systpi  installed  in  building  recently  erected  to 
house  this  and  other  research  facilities.  All  re¬ 
quirements  for  computer  installation  were  handled 
during  building  design;  False  floor  in  computer 
laboratory  serves  as  plenum  for  air  conditioning 
system.  . 

WE  Systems  I  and  II 
Power,  computer  49. 0  KVA 

Room  size,  computer  1,500  sq  ft 

Capacity,  air  conditioner  13.5  Tons  used  by  computer 
Figures  are  for  each  system.  Site  preparations 
Included  building  type  (basement  section  of  office 
building  -  no  modification  to  basic  structure),  ceil¬ 
ing  (air  conditioning  input  plenums  Installed  in 
center  with  cool  air  entering  through  perforations, 
exhaust  at  periphery),  and  floor  (8"  raised  floor 
with  ramp -to  normal  level  -  accommodates  all  power 
and  component  distribution  cables)  for  each  system. 

WRL 

Power,  computer  28.8  Kw  32  KVA 

Power,  air  condlt  7-0  Kw  8.8  KVA 

Room  size,  computer  30  ft  6  in  x  21  ft  x  9  ft 

Capacity,  air  conditioner  I5  Tons 
Trenches  were  dug  in  the  floor.  MG  set  installed. 


U  of  H 

Power,  computer  15  KVA 

Capacity,  air  conditioner  11  I/2  Tons 

False  ceilings  and  cable  raceways  were  installed. 
Building  is  of  reinforced  concrete. 

U  of  D 

Power,  computer  21  .-5  KVA 

Capacity,  air  conditioner  10  Tons  . 

Reinforced  floor,  false  floor  (air  conditioning), 
plenums  (air  conditioning),  and  separate  power  for 
computer  were  Installed. 

U  of  V 

Power,  computer  21.0  KVA 

Capacity,  air  conditioner  12  Tons 

Large  area  in  basement  of  building  was  modified 
to  accept  the  computer,  offices,  etc. 


PRODUCTION  RECORD 

Manufacturer 

Number  in  current  operation  112 

Time  required  for  delivery  4  months 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Purchase  Monthly 

Price  Rental 

Computer,  Model  205  $135,000  $3,900 

Includes  cabinet,  plug-ins, 
and  4o80  word  msignetlc  drum 
memory  with  read-write  heads. 

Also  Includes  Magnetic  Electronic 
Power  Supply  and  Power  Control  Units. 

Control  Consoles 

Include  decimal  keyboard,  displays 
of  the  computer  registers,  and 
computer  controls.  (Control  Con¬ 
sole  Mjdel  4o6  or  409  f®  required 
with  a  computer  system  that  in¬ 
cludes  Cardatron. ) 


Control  Console,  Model  4o6 
Includes  both  a  photo-electric 
reader  and  a  high  speed  punch 
(60  characters  per  second). 

14,210 

490 

Control  Console,  Model  409 
Includes  a  photo-electric 
reader  only. 

11,230 

562 

Control  Console,  Model  403 

The  photo-electric  reader  and 
hight speed  punch  are  not  included, 

7,050 

230 

Control  Console,  Model  402 

13,270 

423 

Performs  the  same  functions  as 
the  Model  4o6,  except  that  the 
punch  perforates  paper  tape  at 


the  rate  of  20  characters  per  second. 

Consolette,  Model  405  1,980  70 

Includes  decimal  keyboard, 

essential  computer  controls  and 

indicators,  but  does  not  Include 

displays  of  the  computer  registers. 

Typewriter  Control,  Model  446  4,560  I37 

Usable  with  all  consoles,  the 

typewriter  control  includes  the 

stand  which  supports  the  Flexowrlter 

and  contains  external  format  control 

equlpnent  and  a  relay  translator. 
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Purchase  Monthly- 
Price  Rental 

Modified  Flexo-writer,  Model  458  $  5>155  $  95 

Incorporates  the  correct  code 
for  alphanumeric  print-out  under  , 

computer  control;  hoth  a  tape 
punch  and  a  tape  reader  are  attached 
to  the  KLexo-wrlter.  The  tape  reader 
may  he  used  for  a  slov  input  to  the 
computer. 

Tape  Perforator  &  Verifier,  3,790  133  " 

Model  454 

Includes  a  decimal  keyboard,  tape 
perforator,  and  tape  reader.  Used 
to  prepare,  verify,  or  automatically 
duplicate  numeric,  perforated  tape. 

Mumeric  Code  Converter,  Model  460  5,680  110 

Provides  conversion,  digit  hy 

digit,  from  one  punched  paper 

tape  code  to  another.  Includes  a 

motorized  tape  reader,  motorized 

tape  punch,  and  two  matrix  cards 

(ElectroData  to  teletype  and  teletype 

to  ELectroData  code). 

Matrix  Cards  for  other  codes  595  ea-  15  sa 

External  Switching  &  Output 

Selector,  Model  420  4,575  155 

Permits  the  5OO  Punched  Card 
Converter  to  operate  with  either 
an  IBM  tabulator  or  summary  pimch 
as  selcted  by  computer  programming. 

External  Switching,  Model  421  2,890  105 

Provides  selective  switching  to 

eight  external  sources  as  directed 

by  the  computer  program,  but  does 

not  include  the  output  selector  unit 

for  use  with  the  550  Punched  Card 

•Converter. 

Punched  Card  Converter,  Midel  500  18,625  567  ' 

Permits  use,  under  computer  control, 
of  an  IBM  summary  punch  as  input  and  an 
IBM  tabulator  or  gang  punch  as  output. 

Cardatron,  Model  506 
Control  Unit  &  Auxiliary 

Power  Supply  31,000  770 

Input  Unit,  Model  507  22,500  56O 

Output  Unit,  Model  508  26,300  660 

(80  character) 

Output  Unit,  Model  509  27,550  69O 

(120  character) 

(maximum  number  of  Input/output 
units:  seven) 

Permits  simultaneous  high-speed 
communication  between  standard 
punched  card  machines  and  the 
205  Computer.  .Alphabetio,  special, 
and  numeric  characters  may  be  inter¬ 
mixed  in  any  manner. 

Magnetic  Tape  Control,  Model  547  28,000  875 

Master  control  unit  which  provides 

electronic  control  for  any  combination 

of  up  to  ten  magnetic  tape  units-  and 

Datafiles. 

Magnetic  Tape  Unit,  Model  5^8  13,500  425 

Reel-type  magnetic  tape  storage, 
includes  read-write  heads  and  tape 
drive  mechanism  and  operates  under 
control  of  magnetic  tape  control. 


Purchase  Monthly 
Price  Rental 

Datafile,  Model  56O  $  25,000  $  825 

Multiple  magnetic  tapes  for 
data  storage  under  control 
of  the  Magnetic  Tape  Control, 

Model  5^3  or  547>  Includes 
drive  mechanism  for  50  len^hs 
of  tape  (100  logical  tapes; , 
partitioned  bin,  and  read-write  , 
heads.  Tapes  are  brou^t  out  -over 
guide  rods  and  the  t-wo  recording 
heads  are  servo  positioned  under 
the  selected  tape. 

Floating  Point  Control,  Model  36O  21,200  725 

Pro-vldes  autamatic  floating-point 
arithmetic  for  the  operations  of 
addition,  subtraction,  multiplica¬ 
tion,  and  division. 

Burroughs  Line  Printer,  Model  289 

For  on-line  use  in  the  Burroughs  205  sod  220  Card¬ 
atron  Systems 

Standard  Featwoes: 

Immediate -access  clutch  36,000  85O 

Two  triple  panel  maniml  plugboards 

Five  2-posltlon  pilot  selectors 

Eight  5-posltlon  co-selectors 

Five  4-posltion  Cardatron  selectors 

Two  digit  selectors 

Twenty  symbol  selectors 

One  half-time  emitter 

Ten  filters 

Six  carriage  skipping  channels  and  one  overflow 
channel 

Pluggable  zei-o  and  asterisk  print  control 


Optional  Features: 


Group  of  five  2-positlon  pilot 
selectors 

250 

10 

Group  of  four  5-positlon  co- 
selectors 

200 

5 

Group  of  ten  symbol  selectors 
(maximum  two  groups) 

600 

15 

Group  of  two  digit  selectors 

200 

•  10 

Group  of  ten  filters 

70 

3 

•Additional  plugboard 

100 

Burroughs  Card  Output  Unit  -  Model  292 
For  on-line  use  in  the  Burroughs  205  and  220  Card¬ 
atron  Systems 


Standard  Featxn-es: 

Immediate-access  clutch  5,800  I50 

Six  5-I’OSltion  co-selectors 

Five  2-posltion  Cardatron  selectors 

One  digit  emitter 

One  half-time  emitter 

One  single  panel  manual  pligboard 

Optional  Features: 


Double  punch  and  blank  column 
detection  de-vice  (Group  of  20- 
posltions-maxlmum  four  groups) 

740 

16 

Offset  stacker 

225 

10 

Additional  plugboard 

50 

Burroughs  Card  Input  Unit,  Model  293 
For  on-line  iwe  in  the  Binroughs  205  220  Carda¬ 

tron  Sys-tems 


Standard  Features: 

Iramediate-aooess  clutch 

Five  2-posltlon  pilot  selectors  l4,000  3OO 

Eight  5*posltion  co-selectors 
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Two  digit  selectors 

One  hsilf-time  emitter 

One  single  panel  manual  plugtoard 

Optional  Peatijres: 


Group  of  five  2-posltion  pilot 
selectors 

,250 

10 

One  additional  digit  selector 

200 

10 

Additional  plugboard 

50 

All  prices  axe  subject  to  change  without  notice. 
Outline  of  lease  policy 

Basic  monthly  rental  entitles  the  customer  to  a 
maximum  of  one  hundred  and  seventy-six  (1-76)  hours 
of  use  time  during  each  calendar  month.  Use  time  of 
each  system  component  in  excess  of  one  hundred  and 
seventy-six  (IT’S)  hours  will  be  chargeable  at  the 
rate  of  forty  percent  of  the  hourly  basic  rental. 

The  hourly  basic  rental  is  l/l76th  of  the  basic  month¬ 
ly  rental.  Extra  use  charges  will  be  computed  to  the 
nearest  half  hour. 

Use  time  is  defined  as  follows:  "The  time  during 
which  each  component  is  in  operation  exclusive  of 
preventive  or  remedial  maintenance  time.  When  com¬ 
ponents  are  inter-connected  and  programmed  to  operate 
as  a  system,  all  such  components  shall  be  deemed  to 
be  in  use  for  the  entire  period  when  any  part  of  the 
system  is  operating.  Components  which  are  not  includ¬ 
ed  in  a  given  program  will  not  have  use  time  accumu¬ 
lated  against  them  even  thou^  the  components  are 
inter-connected. " 

The  rental  rate  is  effective  at  or  from  the  date 
installation  of  the  equipment  is  complete  and  remains 
in  effect  thereafter  until  terminated  by  either  party 
upon  ninety  (90)  days  written  notice.  The  lease 
price  Includes  personal  property  tax  and  Insurance 
coverage  on  the  maohlnesj  all  additional  taxes  are 
paid  by  the  lessee.  Machines  under  lease  may  be  pur¬ 
chased  at  any  time  at  the  prices  in  effect  at  the 
time  such  option  less  a  credit  of  forty  percent  of 
all  rental  charges  (excluding  taxes)  are  paid  on  the 
actual  equipment  purchased,  provided  that  such  credit 
shall  not  exceed  a  maximum  of  sixty  percent  of  the 
purchase  price  in  effect. 

The  88/60  Plan  for  Rental  of  Burroughs  205  Data  Pro¬ 
cessing  Systems 

The  reduced  rental  charges  applicable  to  system 
orders  \mder  the  provisions  of  this  option  will  be 
sixty  per  cent  of  the  basic  monthly  rental  charges 
and  will  entitle  the  lessee  to  use  the  system  up  to 
el^ty-eight  hours  per  calender  month.  Use  of  the 
system  in  excess  of  eighty-eight  hours  per  month  shall 
be  subject  to  an  extra  charge  at  an  hourly  additional 
use  rate  of  one  per  cent  of  the  regular  monthly 
charge. 

Use  time  is  defined  as  the  time  during  which  the 
system  or  any  components  thereof  is  in  operation, 
exclusive  of  preventive  or  remedleuL  maintenance  time: 
when  system  components  are  normally  inter-connected 
the  sum  of  the  regular  monthly  charges  for  these 
components  is  to  be  taken  as  the  regular  monthly 
charge  for  the  system  in  determining  the  hourly 
additional  use  rate. 

The  customer  at  his  option  may  convert  from  the 
88/60  rental  plan  to  the  normal  one  hundred  and  sev¬ 
enty-six  hour  rental  plan.  When  this  conversion  is 
made  the  customer  may  not  revert  to  88/60.  Use  of 
the  system  for  more  than  one  hxmdred  and  twenty-eight 
hours  per  month  would  make  it  advantageous  for  him 
to  convert. 

Burrou^s  will  provide  the  necessary  parts  and  ser¬ 
vice  to  maintain  the  equipment  in  good  operating 
condition  as  required  during  its  regular  business 


hours,  eight  a.m.  to  five  p.m.,  Monday  through  Friday 
excluding  holidays. 

Burroughs  205  Data  Processing  System  may  be  of  any 
configuration,  the  88/60  plan  applies  only  to  on-line 
equipnent.  The  tape  perforaterand  verifier  model  k3k, 
the  numeric  code  converter  model  460,  and  other  simi¬ 
lar  equipment  used  off-line  must  be  rented  at  normal 
monthly  rental  rates.  The  Burroughs  input -output 
equipment,  models  289,  292,  and  293  nrs  not  offered 
at  reduced  rental.  Custom  engineering  devices  on 
which  charge  has  been  established  must  be  rented  at 
the  full  rental  rates. 

Debugging  allowance  for  88/60  is  limited  to  twenty- 
hours  of  machine  time. 

Maintenance/Servloe  Contracting 

Burroughs  will  keep  the  machines  in  good  operating 
condition.  All  costs  of  maintenance  (except  for 
ribbons  and  supplies)  will  be  borne  by  contractor  un¬ 
less  the  required  maintenance  is  due  to  the  fault  or 
negligence  of  the  lessee. 

Burroughs  shall  provide  maintenance  service  during 
all  periods. of  operation.  Upon  mutual  agreement, 
contractor  will  assign  "on  site"  service  engineers. 

The  lessee  will  provide  adequate  storage  space  for 
spare  parts,  and  adequate  working  space  including, 
heat,  light,  ventilation,  electric  current  and  outlets, 
for  the  use  of  the  service  engineers.  These  facili¬ 
ties  will  be  within  a  reasonable  distance  of  the  ma¬ 
chines  to  be  serviced  and  will  be  provided  at  no  cost 
to  contractor. 

Preventive  (schediiled)  maintenance  for  each  machine 
will  be  furnished  on  a  schedule  which  is  mutxially 
acceptable  to  the  lessee  and  Burroughs  and  which  is 
consistent  with  the  operating  requirements. 

Burroughs  will  always  be  responsive  to  the  mainte¬ 
nance  requirements  of  the  lessee..  All  remedial  (un¬ 
scheduled)  maintenance  will  be  performed  promptly 
after  notification  to  contractor's  nearest  service 
location  that  a  machine  is  inoperative. 

If  contractor  is  unable  to  restore  a  machine  to 
good  operating  condition  and  the  machine  remains  in¬ 
operative  for  a  continuous  period  of  2k  hours  dxrrlng 
scheduled  work  days  of  the  installation  from  the  time 
the  lessee  notifies  contractor  that  the  machine  is 
inoperative,  and  it  is  determined  that  (l)  the  machine 
became  inoperative  through  no  fault  or  negligence  of 
the  lessee,  and  (2)  the  lessee’s  production  require¬ 
ments  were  interfered  with  as  a  result  of  the  machine 
breakdown.  Burroughs  will  grant  to  the  lessee  a  credit 
for  each  hour  the  machine  was  inoperative.  Such 
credit  shall  be  l/l76th  of  the  monthly  charge  for  the 
inoperative  machine  plus  l/l76th  of  the  monthly  charge 
for  an  interconnected  machine  not  usable  as  a  result 
of  the  breakdown;,  provided,  however,  that  the  credit 
granted  for  each  machine  shall  in  no  instance  exceed 
l/30th  of  the  monthly  charge  for  the  machine  in  each 
24  hour  period. 

Burroughs  will  use  its  best  efforts  to  assist  the  ' 
lessee  in  procuring  service  on  equipment  compatible 
with  that  used  by  the  lessee,  to  meet  emergencies 
such  as  a  major  breakdown,  conversion  from  one  system 
to  another,  unforeseen  peak  loads,  etc.  The  lessee, 
at  its  option,  may  accept  or  reject  the  offer  of  use 
of  emergency  equipment.  If  accepted,  the  cost  of 
such  services,  if  any,  will  be  arranged  on  an  individ¬ 
ual  installation  basis. 

Lessee  shall  not  be  responsible  for  loss  or  damage 
to  the  equipment  caused  by  fire,  lightning,  sprinkler 
leakage,  tornado  and  wind  storm,  hail,  water  damage, 
explosion,  smoke  and  smudge,  aircraft  and  motor  vehicle 
damage,  earthquake,  collapse  of  buildings  or  structi.reg 
and  strikes,  riots  or  civil  commotion.  Burroughs 
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Corporation  shall  provide  transit  Insvffanoe  and  com¬ 
prehensive  public  liability  insurance  on  the  equip¬ 
ment. 

Burroughs  Corporation  will  furnish  prescribed 
training  of  customer  employees'  in  programming  and 
operating  procedures  and  techniques.  Additional 
services  of  a  staff  of  qualified  programmers,  mathe¬ 
matical  analysts  and  engineers  to  farther  improve 
specific  utilization  of  the  equipment  may  be  contrac¬ 
ted  for. 

A  standard  Burroughs  Corporation  sales  or  rental 
agreement  will  be  executed  at  the  time  of  sale  or 
lease. 


Except  for  expendable  items,  such  as  tubes,  diodes, 
fuses,  lamps,  and  neon  indicators,  all  equipment  is 
guaranteed  for  one  year  against  defective  material 
or  workmanship. 

ABMA 

Rental  for  205,  350,  351,  360,  ko6,  40?,  466,  446, 
2-458* s,  454,  506,  352,  507,  509,  543,  3-544* s  is 
$9,470.00  per  month. 

ABMA 

205,  350,  351,  380,  4o6,  407,  466,  458,  543,  544, 

500,  544,  420,  421  rents  at  $7,537  per  month. 

ABMA 


205,  350,  351, 
352,  507,  509, 

ABMA 

205,  350,  351, 
507,  509,  360, 

ARGMA 


360,  406,  407,  466,  446,  2-458* s,  506, 
543,  3-544*s  rents  at  $9,647  per  month 

352,  406,  407,  466,  446,  458,  506, 

543,  4-544* s,  454  rents  at  $10,060/mo. 


Burroughs  205 

$135,000 

360 

21,200 

500 

18,625 

543  ,  , 

25,000 

544  (2) 

24,000 

406 

14,210 

420 

4,375 

458 

3,155 

446 

4,560 

•  IBM  528  $235/month 

IBM  407  800/month 


Maintenance  contract'  with  Burroughs  in  the  amount  of 
$20,000  per  year. 

-  USA  CC 

Computer  $3, 900/month 

Console  490/month 

Plexowriter  95/mohth 

Typewriter  Control  137/month 

Total  $4,622 
BHS 

Burroughs  205  Computer  with  Cardatron  (l  in,  3  out), 
6  magnetic  tape  units,  tape  bin  file,  paper  tape  read¬ 
er  and  punch,  Plexowriter,  floating  point  -  $12,740/ 
month. 

IBM  Type  523,  087  and  two  407’ s  -  $l,992/month. 

USU  HO  Washington 

$10, 443/month  -  basic  shift  -  Main  frame,  console, 
Plexowriter,  3  tape  units,  Cardatron  input  &  output, 
IBM  089,  IBM  407  and  IBM  523. 


USM  MDL 

Model  ■  Description 

Rental 

Cost 

205 

Burroughs  Digital  Computer 

$3,900 

$135,000 

406 

Control  Console 

490 

14,210 

500 

Punched  Card  Converter 

567 

18,625 

446 

Typewriter  Control 

137 

4,560 

458 

Modified  Plexowriter 

95 

5,135 

454 

Tape  Perforator  &  Verifier 

133 

3,790 

543 

Magnetic  Tape  Control 

750 

25,000 

544 

Magnetic  Tape  Storage 

575 

12,000 

Above  equipment  manufactured  by  Burroughs  Corporation. 


All  following  equipment  manufactured 

by  IBM  Corp. 

Model  Description 

Rental 

Cost 

523 

Card  Summary  Punch 

$  85 

$4,300 

407 

Accounting  Machine 

800 

42,000 

010 

Card  Punch 

10 

600 

024 

Alphabetical  Punch 

40 

1,930 

026 

Alpha  Printing  Punch 

60 

3,200 

056 

Alpha  Verifier 

50 

2,400 

077 

Card  Collator 

115 

5,500 

082 

Sorter 

85 

2,575 

402 

Accounting  Machine 

525 

24,500 

519 

Document  Originating  Machine 

251 

6,550 

552 

Alphabetic  Interpreter 

108 

5,500 

USNOL  Corona 
Burroughs  -  $300,475- 

IBM  -  $1,644.50  per  month  (on-line  equipment) 

IBM  -  $2,608.50  per  month  (off-line  equlpmen-t) 
Burroughs  maintenance/service  contracting  is 

$57,4o4.33  per  year. 

USN  USL 

Burroughs  Digital  Computer  Model  205,  Control  Con¬ 
sole  Model  4o6,  Modified  Plexowriter  Model  458,  Type¬ 
writer  Control  Model  446  costs  $156,905- 

Punched  Card  Converter  Model  500,  Magnetic  Tape 
Control  Model  543,  Datareader  Model  544,  Floating 
Point  Control  Model  360,  and  Tape  Perforator  &  Veri¬ 
fier  costs  a  total  of  $92, 615- 
Burroughs  Digital  Computer  Model  205,  Control  Con¬ 
sole  Model  4o6,  Modified  Plexowriter  Model  458,  Type¬ 
writer  Control  Model  446  rents  for  $4,622. 

Punched  Card  Converter  Model  500,  Magnetic  Tape 
Control  Model  543,  Datareader  Model  544,  Floating 
Point  Control  Model  360,  and  Tape  Perforator  &  Veri¬ 
fier  Model  434  rents  for  $2,925- 

Grifflss  APB 

Burroughs  205  System  rents  for  $10,9l4/montb. 

IBM  input,  output  equipment  rents  for  $1, 193/month. 
Maintenance/service  contract  included  with  rental. 

■MASA  ARC 

System  107  -  Main  frame,  console,  punched  card  con¬ 
verter  costs  $120,000. 

System  128  -  Main  frame,  console,  punched  card  con¬ 
verter  costs  $120,000.  • 

System  IO7  -  hi^  speed  punch  -  costs  $5,000. 

System  128  -  magnetic  tape,  2  drives,  Cardatron 
(2  input,  1  output),  high  speed  punches  -  costs 
$l40,000. 

Contract  with  Burroughs  Corporation  for  maintenance 
on  2-shift  basis  costs  $57,500  per  annum. 

ATIC  W-P 

Main  frame,  console,  punched  card  converter,  and 
2  tapes  cost  $275,000. 

4  extra  tapes  cost  $62,000. 

3  full  time  personnel  contracted  at  $47,000  for 
maintenance . 

Little 

Computer,  control  console,  typewriter  control,  and 
Plexowriter  cost  $156,905- 
Cardatron  (Card  input  &  output,  printer)  $107,350 
Magnetic  tape  control,  2  tape  units  49,000 

Peripheral  IBM  equipment  (attached)  68,000 

Computer,  control  console,  typewriter  controly'and 
Plexowriter  rents  for  $4,582. 

Cardatron,  magnetic  tapes,  and  IBM  equipment  attach¬ 
ed  rents  for  $5,5CO. 

Maintenance  included  in  rental  price.  Service  on 
purchased  equipment  -  basic  system  -  $867/monthj 
additional  equipment  -  $l,950/month. 
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B  &  W  Lynchburg 

205,  1^03,  500,  543,  5W,  (2)  36O'  cost  $260,000. 
Additional  equipment  are  IBM  iio2,  514,  523,  and  80. 
205,  403,  500,  543,  544  (2)  360  rent  for  $6,500. 

IBM  402,  514,  523,  aiii  80  rent  for  $650. 

CGC 

1-205  Burroughs,  1-409  Console,  1-446  Typewriter 
Control,  1-458  Flexowriter-,  1-543  Tape  Control,  2-544 
Datareaders,  I-560  Datafile,  I-506  Cardatron  Control, 
I-507  Cardatrdn  Input,  I-509  Cardatron  Output;  pur¬ 
chase  price  $308,975  -  lease  $8,839  per  month. 

1-087  Collator,  1-407  Tabulator,  1-514  Reproducer, 

1- 082  Sorter,  3-026  Keypunch,  and  2  NCR  Add  Punches 
cost  $88,000. 

Basic  system  rents  for  approximately  $8,840  per 
month. 

Other  equipment  rents  for  approximately  $1,500  per 
month. 

GE  Rome,  Ga. 

Computer  system,  4  tape  transports,  Cardatron  System 
(1  input,  2  outwt),  floating  point,  and  tape  control 
unit  rents  for  $9,8i5/month. 

GICA 

Central  computer  (205 ),  console  with  optical  reader 
and  tape  punch,  Flexowriter,  typewriter  control  and 
power  supply  costs  $156,905. 

Cardatron  System:  Control,  2  input  and  2  output; 

2- 523,  1-407,  1  tape  control,  and  4  tape  storage 
units  cost  $240,500. 

Rental  rate  for  2-089's  and  1-407  is  $1,280. 
Maintenance/servlce  contract  is  $32, 000/year, 
ira; 

Computer,  floating  point,  magnetic  tape,  2  Flexowrit- 
ers,  punch,  etc.  rents  for  $7,400. 

Maintenance  is  Included  in  rental. 

KSC 

205  Computer,  power  supply,  Cardatron,  F.  P.  unit 
rents  for  $8, 057/month. 

Input-output  IBM  equipment  rents  for  approximately 
$1, 800/month. 

Linde 

•$5,712  basic  rental  per  month. 

LA 

Main  frame,  floating  decimal,  and  Cardatron  Input- 
Output  rents  for  $6,085/month. 

MMLIC 

Power  supply,  computer,  tape  control,  7  tape  units, 
card  control,  1  card  input,  and  2  card  output  costs 

$356,000. 

IBM  523,  IBM  407,  and  IBM  O89  rents  for  $60,000. 

NNG 

205  central  processor  with  Cardatron  (one  input- 
two  output),  magnetic  tape  (3  units),  and  paper  tape 
in  and  out  rents  for  $8,300/month. 

IBM  089,  523,  and  407  rents  for  $l,200/month. 
Maintenance  contract  is  included  in  rental. 

HDCA 

Computer  and  2  tape  units  cost  approximately  $200,000. 
Ovm  maintenance  is  performed. 

OOC 

Computer,  console  and  photoelectric  reader,  Flexo¬ 
writer  and  control,  automatic  floating  point  unit, 
magnetic  tape  control  unit,  two  tape  transport  units, 
power  control  unit,  punched  card  converter  and  tape 
preparation  imit  cost  approximately  $230,000. 

IBM  082  Card  Sorter  costs  $650. 

IBM  087  Collator,  402  Accounting  Machine,  026  Print¬ 
ing  Card  Punch  and  523  Svmimary  Punch  rents  for  approx¬ 
imately  $650/month. 

Own  maintenance  on  computer  is  performed. 


EP  &  LC 

$313,000  for  computer,  including  power  supply  unit; 
Input  and  Output  Cardatrdn  Control,  1  input,  2  output 
Cardatrons;  Magnetic  Tape  Control  and  6  Map^etlc  Tape 
Units;  Flexowriter,  'Photoelectric  punched  paper  tape 
reader;  high  speed  paper  tape  punch, 

$57,000  for  maintenance  equipment,  parts  and  tools, 
magnetic  tape,  cabinets,  files,  shelves,  furniture, 
etc . 

IBM  407,  523,  and  089  rent  for  $1, 250/month. 
Maintenance  contract  iS'  $2, 500/month. 

USS 

Cost 

Central  Computer,  power  supply,  $164,905 
power  control,  console,  optical 
reader,  tape  punch,  Flexowriter, 

Flexowriter  format  control,  tape 
preparation  unit 

Magnetic  tape  control,  tape  trans-  102,895 
ports  (2),  Datafile  (l),  floating 
point  unit,  Flexowriter,  Flexo- 
■writer  format  control 


Maintenance  included  in  rental  costs  (resident  ser¬ 
vice  engineer ) . 

WE  System  I 


Basic  System 

Monthly 

Component 

Cost 

Rental 

Main  Frame  &  Power  Supply  Unit 

$135,000 

$5,900 

Consol^  &  Photo-electric  Reader 

14,210 

362 

Typewriter  Output  &  Control 

7,695 

232 

Total 

$156,905 

$4,494 

Additional  Equipment 

"Datafile"  Magnetic  Tape  Unit  ■ 

$  25,000 

$  825 

"Reel"  Magnetic  Tape  Unit 

15,500 

1,700(4) 

Magnetic  Tape  Control  Unit 

28,000 

873 

Floating  Point  Control  Unit 

21,200 

725 

"Cardatron"  IBM  Code  Conversion 

31,000 

770 

Con'trol  Unit 

"Cardatron"  IBM  Conversion 

26,300 

1,580(2) 

Output  Unit 

Cardatron  IBM  Code  Conversion 

22,500 

560 

Input  Unit 

IBM  089  Collator  (Input) 

13,200 

228 

IBM  525  Punch  (Output) 

4,300 

121 

IBM  407  Printer  (Output) 

48,000 

915 

Total 

$235,000 

$8,097 

"Reel"  Magnetic  Tape  Unit  cost  $425  each;  and 
"Cardatron"  IBM  Code  Conversion  Output  Unit  cost 
$690  each. 

Second  unit  is  the  same  except  it  does  not  include 
the  floating  point  control  unit. 

WRL 

Central  computer,  power  control,  motor  generator, 
control  console,  with  photoreader  and  high  speed 
punch,  Flexowriter  and  control  costs  $157,000. 

Floating  point  unit,  two  magnetic  tape  units,  1  Data¬ 
file,  magnetic  tape  control,  2nd  Flexowriter,  paper 
tape  preparation  xmit  costs  $106,000. 

U  of  N 

Burroughs  205,  punch  card  converter,  console  and  hl^- 
speed  punch,  typewriter  control,  two,  Flexo-wr iters, 
oscilloscope,  test  equipment,  etc.  cost  $185,000. 

IM  528,  024,  and  O56  rents  for  about  $3,000/year. 

$957  is  the  monthly  charge  by  Burroughs  Corporation 
for  maintenance. 


Monthly 

Rental 

$4,902 


3,282 
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PERSONNEL  REQUIREMENTS 

Manufacttirer 

One  8-Bbur  Two  8-Hbur  Three  8-ffi5ur 
Shift  Shifts  Shifts 

Supervisors  111 

Analysts  .5  5  5 

Erogrammers  L  4.  4 

Librarians  111 

Operators  234 

Engineers  123 

The  contractor,  without  cost  to  the  lessee,  will 
train  an  adequate  number  of  operating  and  programming 
personnel  including  the  initial  staff  and  replacements 
at  the  contractor's  training  locations  or,  if  mutually 
agreed  to  at  a  lessee  location.  The  contractor's 
technical  personnel  shall  be  available  to  the  lessee 
for  assistance  in  the  implementation,  review  and  im¬ 
provement  of  existing  data  processing  systems  and  for 
the  programming,  development  and  Implementation  of 
new  systems  involving  the  contractor's  equipment. 

ABMA 

One  8-Hbur  Shift 

Supervisors  3 

Programmers  7 

Operators  1 

AHGMA 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  5  7 

Operators  1  1 

Technicians  1  1 

Operation  tends  toward  open  shop. 

USA  CC 

One  8-Hbur  Shift 

Supervisors  1 

Analysts-Programmers  If 

Coders  7 

■  C^erators  1 

Engineers  1  Burroughs 

Operation  tends  toward  open  shop. 

Method  of  training  used  is  formal  course  held  at 
installation. 

BUS 

One  8-Bbur  Shift 
Used  Recommended 

Supervisors  2  2 

Analysts  1  1 

Programmers  &  Coders  11  11 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  manufacturer's 
courses  and  on-the-Job  training. 

USN  HO  Washington 

Two  8-Hbur  Shifts 
Used  Recommended 

Supervisors  5  5 

Analysts  4 

Programmers  8  9 

Clerks  1  1 

Operators  3  4 

Operation  tends  toward  closed  shop  (limited  open 
shop) . 

Methods  of  training -used  include  on-the-job  training 
and-manirfacturer  courses  in  programming. 

USH  MDL 

Two  8-Hbur  Shifts 
Used  Recommended 

Supervisors  1  2 

Analysts  3  4 

Programmers  4  6 

Curators  3  4 


Engineers  1  1 

Technicians  1'  1 

In-Output  Oper  2  2 

Operation  tends  toward  closed  shop. 

Training  has  been  accomplished  by  company  repre¬ 
sentatives  holding  two-week  training  sessions  at  this 
installation.  This  basic  training  by  close  super¬ 
vision  and  guidance  until  experience  is  gained. 

USNOL  Corona 

Three  8-Hbur  Shifts 
Used  Recommended 

Supervisors  1  1 

Analysts  1  1 

Operators  7  7 

Engineers  3  3 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  contractor  schools 
and  on-the-job  training. 

USH  RDL 

Two  8-Hour  Shifts 

Supervisors  1 

Programmers  7  “ 

USN  USL 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts  2  4 

Programmers  2  4 

Operators  1  1 

Operation  tends  toward  closed  shop.  . 

NASA  ARC 

One  8-Hour  Two  8-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 

Used  Rec  Used  ■  Rec  Used  Rec 
Supervisors  2  22  2  '  2  2 

Analysts  1  11  11  1 

Programmers  6  6  6  8  7  9 

Librarians  0  10  10  1 

Operators  1  22,53  4 

Engineers  11222  2 

Operation  tends  toward  closed  shop. 

Preinstallation  training  of  two  engineers  and  two 
programmers  at  computer  factory.  Subsequent  train¬ 
ing  of  programmers  and  operators  has  been  on-the-job. 

ATIC  W-P 

One  8-Hour  Shift 

Supervisors  3 

Analysts  4 

Programmers  5 

Coders  1 

Clerks  1 

Librarians  2 

Operators  3 

Engineers  4 

In-Output  Open  2 

Operation  tends  toward  open  shop. 

Little 

One  8-Hbur  Shift 


Supervisors 

Analysts 

Programmers 

Clerks 

Operators 

Engineers 


Recommended 

1 

1 

'4 

1 

1 

1 


Operation  tends  toward  open  shop. 

Courses  held  periodically  on  premises  on  machine 
language  programming,  assembly  and  interpretive  pro¬ 
grams  available.  In  many  Instances,  staff  learns 
programming  techniques  by  home  studj’’.  Lab  personnel 
supervise  actual  training  on  computer,  usually  2-3 
hours  training  required. 

ADL  is  an  industrial  research  consulting  firm.  Per 
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Eonnel  include  mathematicians,  physicists,  chemists, 
statisticians,  engineers,  economists,  etc.  Since 
they  all  work  for  different  clients  over  a  period  of 
months,  the  problems  to  he  solved  vary  greatly. 

The  role  of  the  Computing  Lab  is  to  provide  a  facil¬ 
ity  for  out  professional  staff  for  the  solution-  of 
client  problems  or  research  projects  and  to  process 
all  Internal  accounting  information,  'The  wide  variety 
of  problems  to  be  solved  dictated  the  necessity  of 
training  certain  members  of  each  division  in  the 
company  in  computer  programming  and  though  their  work 
is  primarily  in  their  own  specialized  fields,  they 
also  act  as  computer  consultants  when  the  situation 
arises.  Consequently,,  there  are  approximately  40 
employees  scattered  throughout  the  company  with  pro¬ 
gramming  experience,  not  only  on  our  computer  but 
other  faster  and  more  versatile  ones.  When  a  prob¬ 
lem  arises  in  their  area,  they  do  the  analysis,  pro¬ 
gramming  and  actual  debugging  work.  Most  of  the  prob¬ 
lems  solved  are  one-shot  programs  either  simulating 
data  processing  problems  such  as  inventory  control, 
production  scheduling,  etc.,  or  experimental  engineer¬ 
ing  calculations. 

The  Lab  staff  mentioned  above  is  primarily  Involved 
in  operating  and  editing  accoxmting  programs,  training 
personnel  and  programming  small  jobs  for  members  of 
the  staff. 

AMIC 

One  8-Hbur  Shift 


Supervisors 

Analysts 

Clerks 

Operators 

Engineers 

In-Output  Oper 


Recommended 

1 

5 

1 

1 

1 

1 


Operation  tends  toward  open  shop. 

B  &  W  Alliance 

One  8-Hour  Shift 

Programmers  1 

Coders  1 

Clerks  1 

Operators  1 

Operation  tends  toward  open  shop. 

B  &  W  lynchburg 

Two  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts  3 

Frogrammers  10 

Coders  8 

Clerks  1 

Operators  '  2  2 

Engineers  2  2 

In-Output  Oper  2  2 

Operation  tends  toward  open  shop. 

Need  varies  with  programming  load  not  machine  usage. 

One  day  course  in  DUMBO  autoprogramming  system  for 
open  shop  users.  On-the-job  training  for  programmers, 
coders,  (hand  computers),  and  operators. 

Burroughs 

Since  the  computer  is  on  the  premises  of  one  of 
the  manufacturer's  (Burroughs)  plants,  there  is  a 
section  responsible  for  the  activities  of  the  three 
systems  within  the  computer  facilities.  The  three 
systems  are  the  Burroughs  205,  Burroughs  220,  and 
Burroughs  ElOl.  The  computer  facility  consists  of 
the  managerj  two  computer  specialists,  one  operator, 
and  one  scheduler.  With  the  exception  of  the  opera¬ 
tor  who  is  on  swing  shift,  the  rest  of  the  staff  is 
on  prime  shift. 

There  are  two  engineers  on  duty  from  0600  -  I5OO 
hours  for  the  205 .  There  is  an  engineer  on  standby 


from  0000  -  O9OO  hours  for  all  systems  in  the  plant. 
Other  hours  are  covered  by  I5  minutes  on-call  engi¬ 
neers.  The  aforementioned  staff  is  adequate  for 
good  syst™  reliability. 

CCC 

One  8-Hbur  Shift 
Used  ’  Recommended 

Supervisors  3  ■  ■  3 

Frogrammers  5  5 

Operators  1  1 

Engineers  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  weeks  school¬ 
ing  and  on-the-job  training. 

CGC 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts  3  3 

Operators  1  1 

Engineers  2  2 

Methods  of  training  used  include  programmer  analyst- 
manufacturer's  school  and  on-the-job  training.  Opera¬ 
tors  -  on-the-job  training  and  schools  on  peripheral 
equipment . 

GE  Rome,  Ga. 

Two  8-Hour  Shifts 

Supervisors  3 

Frogrammers  I7 

Coders  3 

Clerks  1 

Operators  2 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  on-the-job  train¬ 
ing  plus  assignment  of  problems  to  programmers, 

GICA 

“  Three  8-Hour  Shifts 

Used  Recommended 

Supervisors  2  2 

Analysts,  Erogrammers  &  Coders  7  7 

Operators  5  3 

Engineers  3  3 

One  supervisor  for  Operati'biis  group  and  one  super¬ 
visor  for  Frogramming  group.  Programmers  combine 
functions  of  analysts,  programmers  and  coders.  Five 
programmers  are  adequate  for  205  programming  load  - 
additional  2  used  in  researching  new  equipment, 
methods,  etc. 

ITT 

One  8-Hbur  Shift 

Supervisors  2 

Analysts  1 

Frogrammers  5 

Clerks  1 

Engineers  1 

(deration  tends  toward  closed  shop. 

Training  offered  by  computer  manufacturer.  Open 
courses  in  compiler  programming.  More  recently  we 
have  trained  our  own  programmers. 

All  programmers  have  degrees  in  Mathematics,  Physics, 
Engineering,  or  Statistics.  Open  shop  load  is  signif¬ 
icant  and  is  being  encouraged. 

KSC 

One  8-Hour  Shift 

Supervisors  1 

Programmers  7 

Operators  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  Include  manufacturer's 
course  followed  by  on-the-job  training. 
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i4o 


Supervisors 

Aualy  s  t  s/l^ogranimer  s 

Coders 

Clerks 

Librarians 

Engineers 


One  8-Hbur  Shift 
1 
20 
2 
1 
1 
1 


Analysts  and  programmers  consist  of  chemical,  me¬ 
chanical,  electrical  engineers  and  mathematicians. 

A  Bu^oughs  maintenance  engineer  is  assigned  to 
the  Linde  installation.  One  operator  is  assigned  to 
the  second  shift. 

Coding  instructions  are  given  by  Burroughs  personnel 
and  on-the-job  training  given  by  Linde’s  own  senior 
personnel. 

LA 

One  8-Hbur  Shift 

Supervisors  2 

Analysts  2 

Erograramers  2 

Operators  2 

Engineers  1 

Methods  of  training  used  Includes  Burroughs  schools, 
on-site  training  and  on-the-job  training. 

MMLIC 

Three  8-Hbur  Shifts 

Supervisors  3 

Analysts,  Programmers  &  Coders  3 

Clerks,  Librarians  &  Operators  4 

Engineers  2 

In-Output  Oper  2 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  manufacturer*  s 
courses  and  company  held  courses.  Also  on-the-job 

training. 


Supervisors 

Analysts 

Programmers 

Operators 

HDCA 


Two  8-Hbur  Shifts 
2 
1 
10 
k 


Three  8-Hbur  Shifts 
Used  Recommended 

Sypervlsors  1  1 

Analysts  3  3 

Programmers  &  Coders  4  4 

Clerks  0  1 

Operators  2  3 

Engineers  1  d 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  on-the-job  train¬ 
ing.  Ho  formal  lectures  are  given. 

OOC 

One  8-Hbur  Shift 

Supervisors  1 

Programmers,  Analysts,  Coders, 

Librarians,  &  Operators  6 

Engineers  2 

Technicians  1 

Opsratlon  tends  toward  open  shop. 

A  comprehensive  two-week  course  in  programming  and 
computer  operation  is  offered  annually  (semi-annually 
when  demand  warrants)  by  the  supervisor.  The  2nd  and 
3rd  8-hour  shifts  run  unattended. 

PP  &  LC' 

One  8-Hbur  Shift 

Supervisors  1 

Analysts  14 

Technicians  2 

Two  operators  are  used  on  2nd  8-hour  shift. 
Operation  tends  toward  open  shop. 


Methods  of  training  used,  includes  coxirse  in  program¬ 
ming  and  on-the-job  training. 

USS 

,  One  8-Hbur  Shift 


Supervisors 

Analysts 

Programmers 

Coders 

Clerks 

Operators 

Engineers 


Recommended 

1 

1 

5 

2 

2 

2 

1 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  manufacturer's 
courses  and  on-the-job  training. 

WE  System  I  and  H 

Two  8-Hour  Shifts 

Supervisors  2 

Analysts  ^  6 

Programmers  2 

Clerks  2 

Operators  4 

These  personnel  apply  to  two  (2)  computer  systems 
each  operated  for  two  8-hour  shifts. 

Operation  tends  toward  closed  shop. 

Ihograramers  and  coders  are  given  2-4  weeks  program¬ 
ming  school  and  operators  are  given  1  week  program¬ 
ming  school  and  on-the-job  training. 

WRL 


One  8-Hbur  Shift 
sed  Recommended 

Supervisors  1  1 

Analysts  3  3 

Programmers  2  3 

Coders  3  3 

Clerks  &  Tape  Handlers  1  1 

Technicians  2 

The  two  technicians  recommended  for  maintenance 
are  needed  only  part  time.  It  is  necessary  to  have 
two,  however,  so  that  one  man  is  always  available. 

Operation  tends  toward  closed  shop. 

Method  of  training  used  is  informal  "courses" 

.  taught  by  e.yperienced  personnel. 

U  of  h 

The  initial  staff  personnel  is  a  Director,  (half¬ 
time  appointment;  the  other  half  of  his  time  will  be 
given  to  the  Dept,  of  Mathematics  where  he  will  teach 
appropriate  courses.)  a  maintenance  engineer,  a 
secretary-programmer,  and  two  graduate  assistants. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  demonstrations, 
seminars,  courses  on  computers  and  on  numerical  ankl- 
ysls. 


Three  8-Ebur  Shifts 
Used  Recommended 

Supervisors  I/2  1 

Analyst s/Programmers  3/4  4 

Clerks  2  3 

Technicians  1  1  1/2 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  University  courses 
given  in  Mathematic  Dept.,  in-house  by  experienced 
personnel,  and  by  Burroughs  representatives. 

U  of  V 

Operation  tends  toward  open  shop. 

Methods  of  training  includes  programming  courses 
given  by  staff  of  center  as  the  need  arises. 
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RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

ABMA 

Good  time  18.8  Hours/Week'  (Average) 

Attempted  to  run  time  19 •!  Bburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.984 
ABMA 

Good  time  31-5  Bburs/Week  (Average) 

Attempted  to  run  time  51. 5  Eburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  1.0 
ABMA 

Good  time  34-5  Hburs/Week  (Average) 

Attempted  to  run  time  35*0  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.985 
Above  figures  based  on  period  1  Jan  60  to  31  Mar  60 
ABMA 

Good  time  34.1  Hburs/Week  (Average) 

Attempted  to  run  time  34.5  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.988 
Above  figures  based  on  period  1  Jan  60  to  31  Mar  60 
Passed  Customer  Aooeptanoe  Test  1  Jan  59 
ABMA 

Good  time  30*7  Hburs/Week  (Average) 

Attempted  to  run  time  31.0  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.99 
Above  figures  based  on  period  1  Jan  60  to  31  Mar  60 
Passed  Customer  Acceptance  Test  1  Sep  58 
AEGMA 

Good  time  60  Bburs/Week  (Average) 

Attempted  to  run  time  63  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  from  Sep  58  to  May  60 
Passed  Custaner  Aooeptanoe  Test  Jul  58 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

USA  CC 

Average  error-free  running  period  Two  Weeks 

Good  time  47  Hburs/Week  (Average) 

Attempted  to  run  time  48  Hbxirs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  1  Mar  60  to  31  Mar  60 
Passed  Customer  Aooeptanoe  Test  Jun  58 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

BUS 

Good  time  88.3  Hours/Week  (Average) 

Attempted  to  run  time  93-6  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.943 
Above  figures  based  on  period  1  Feb  60  to  31  Jul  60 
Passed  Customer  Aooeptanoe  Test  I5  Sep  58 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

A  limited  amount  of  engineering  work  is  performed 
for  other  Naval  activities.  Time  is  not  available 
to  .commerolal  organizations. 

USN  HO  Washington 

Good  time  64  Bburs/Week  (Average) 

Attempted  to  run  time  78  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.82 
Above  figures  based  on  period  1  Oct  59  1°  31  Deo  59 
Passed  Customer  Aooeptanoe  Test  Jul  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

The  down-time  includes  not  only  machine  failure 
but  down-time  due.  to  air  conditioning,  electrical 
power,  etc. 

USN  MDL 

Average  error-free  running  period  6  Hour  (Average) 
Good  time  -  86  Hburs/Week  (Average) 

Attempted  to  run  time  93  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.92 
Above  figures  based  on  period  1  Apr  60  to  1  Aug  60 


Passed  Customer  Aooeptanoe  Test  Aug  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USNOL  Corona 

Good  time  '  126  Eburs/Week  (Average)t 

Attempted  to  run  time  l4o  Hours/Week  (Average.) 

Operating  ratio  (Good/Attempted  to  run  time)  O.90 
Above  figures  based  on  period  1  Jan  59  to  3I  Deo  59 
Passed,  Customer  Aooeptanoe  Test  28  Mar  58 
Time  is- not  available,  for  rent  to  outside  organiza¬ 
tions  . 

.  USN  EDL 

100,  105,  0.95,  1  Jan  60  to  30  Jun  60,  19  May  58, 
is  not,  respectively  as  above. 

USN  USD 

77>  80,  0.9825,  1  Apr  58  to  present  time,  i  Apr  58, 
is  not,  respectively  as  above. 

Griffiss  AFB 

39,  40,  0.975,  1  Apr  59  80  1  Apr  60,  Jan  58,  respec¬ 
tively  as  above. 

NASA  AHC 

System  IO7  -  43.8,  46.7,  0.94,  1  Jan  59  to  3I  Deo  59, 
Apr  55,  is  notj  System  128  -  49.5,  52.5,  0.94,  1  Jan 
59  to  31  Deo  59,  Apr  58,  is  not. 

About  15  percent  of  the  total  "on  time"  on  System 
107  and  about  I7  percent  on  System  128  is  scheduled 
preventative  maintenance. 

ATIC  W-P 

100,  no,  0.91,  Jul  58  to  Mar  60,  Jul  58,  is  not. 

AIC 

Three  systems  are  operated  on  a  two  shift  basis. 

They  average  25/(  maintenance. 

Little 

42,  48,  0.875,  Sep  59  to  Mar  60,  Feb  58,  is  available. 

We  have  experienced  good  operation  on  the  basic 
computer.  Main  difficulties  occur  on  card  input  and 
output  and  magnetic  tape.  Tape  systems  at  first 
were  very  unreliable,  caused  by  weak  read  and  write 
signals  abd  bad  tape.  Modifications  of  tape  units 
in  past  year  as  wen  as  introduction  of  sandwich 
mylar  tape  has  greatly  improved  the  reliability  of 
tape  system.  Card  input  and  output,  because  of  in¬ 
ability  to  check  input  and  output,  are  main  areas  of 
fanure  now. 

B  &  W  Alliance 

32  hrs/week  available,  1  hr/week  unscheduled  down 
time,  0.96,  n  Feb  60  to  1  Aug  60,  11  Feb  60,  is. 

B  &  W  Lynchburg 

50,  51.5,  0.97,  Spring  56  to  present,  Apr  56,  is  not. 
Burroughs 

59,  80,  0.983,  Jan  60  to  Jul  60,  Jun  56,  Is. 

CCC 

47.3,  49.5,  0.96,  Aug  56  to  Jul  60,  1  Feb  58,  is 
available  to  qunifled. 

GE  Rome,  Ga. 

78,  89,  0.878,  Apr  60  to  Aug  60,  Nov  57,  is  not. 

Good  time  is  total  time  less  down  time  less  any  re¬ 
run  time. 

GICA 

78,  86,  0.907,  L  Jan  60  to  18  Apr  60,  Feb  58,  is  not. 
On  occasion  we  have  made  computer  available  at  no 
charge.  In  theory  we'  have  built  up  credit  hours  on 
another  computer  but  have  not  used  them. 

ITT 

30+,  approx.  0.95,  J’et  59  to  Jun  60,  Feb  59,  is. 

KSC 

15  (Good  time),  1  Jul  59  (Passed  Customer  Acceptance 
Test),  is  not. 

Linde 

60,  0.98,  Dec  58  to  present,  I8  Deo  59,  is  not. 

LA 

Time  is  available.  Experience  in  the  past  year  has 
averaged  about  905^  availability.  This  is  considerably 
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higher  than  the  first  two  years. 

MMLIC 

13T.5,  142,  0.968,  18  Aug  57  to  14  Aug  60,  18  Aug.  57, 
is  not. 

mo 

66,  72,  0.92,  1  Jan  60  to  1  Aug  60,  I7  May  57,  is  not. 
HBCA 

100,  120,  0.80,  1  Aug  59  to  1  Aug  60,  Jul  56,  is. 

OOC  ■ 

100,  102.7  0.974,  Jan  59  to  Jan  60,  Jul  57,  is  not. 

The  high  reliability  of  our  computer  installation  is 
attributed  to  the  daily,  two  hour  preventive  mainte¬ 
nance  schedxile  maintained  by  our  engineers. 

PP  &  LO 

93,  93,  1-0,  1  Apr  60  to  31  Jul  60,  Spe  57,  is  not. 
Requirements  averaged  93  hours  of  work  to  be  done 
and  it  was  done.  We  had  an  average  of  3.7  hours 
lost  time  per  week  from  all  causes,  including  material 
trouble  and  accessory  IBM  machine  troubles.  Sched¬ 
uled  maintenance  averaged  11.2  hours  per  week. 

USS 

36,  40,  0.90,  1  Jan  60  to  15  Apr  60,  22  Dec  59,  is 
not. 

WE  System  I 

12,  71.0,  76.4,  0.93,  1  Jun  60  to  30  Jun  60,  1  Nov  .58, 
is  not. 

WE  System  II 

14,  67.4,  77-0,  0.88,  1  Jun  60  to  30  Jun  60,  1  Jan  59, 
is  not. 

WRL 

4o,  40+,  0.96,  1  Sep  56  to  present,  1  Sep  56,  is  not. 

U  of  D 

4-5  months,  70,  70,  O.999,  Jan  59  to  Dec  59,  15  Jul  58, 
is  available  at  ^0.00  per  hour. 


ADDITIONAL  FEATURES  AND  REAAARKS 

Manufacturer 

The  automatic  address-modification  features  of  the 
B-reglster  along  with  its  automatic  tally.  Automatic 
editing  provided  by  the  format  bands  on  Cardatron 
buffer  drums,  as  well  as  freeing  of  the  central  com¬ 
puter  as  soon  as  information  is  transferred.  This 
allows  input,  output,  and  processing  simultaneously 
■vrtiile  card  machines  operate  at  a  maximum  rate.  In¬ 
dependent  search  for  permanently  addressed  blocks  on 
magnetic  tape,  which  allows  processing  of  results  of 
previous  search  while  current  search  is  going  on. 
Ability  to  read  from  magnetic  tape,  update  informa¬ 
tion,  and  write  back  on  the  same  tape  in  the  same 
position.  Provision  of  high  speed  throu^  quick- 
access  loops,  which  allows  straightforward  sequential 
coding  and  does  not  require  complicated  placements 
of  Instructions  or  data  for  minimal  access. 

The  Burroughs  Card  Input  Unit,  Model  293,  with  a 
reading  rate  of  }00  cards  per  minute  is  now  available 
for  use  with  the  Burroughs  205  Cardatron.  Also  avail¬ 
able  is  the  Burroughs  Card  Output  Unit  (Model  292), 
which  operates  at  100  cards  per  minute,  either  reading 
or  punching,  and  the  Burroughs  Line  Printer,  Model 
289,  which  operates  at  the  rate  of  I50  lines  per 
minute.  Editing  features  of  the  Cardatron  system 
are  complemented  by  the  use  of  this  Cardatron  Input/ 
Output  Equipment. 

Required  storage  environment  for  magnetic  tape  in¬ 
cludes  temperatiu'e  60  degrees  to  80  degreesj  relative 
humidity  4o^  to  60^j  magnetic  fields,  not  to  exceed 
three  oersteds;  radiation,  where  radiation  is  not 
dangerous  to  people;  dust  proof  containers;  reels 
placed  in  plastic  containers  and  stored  on  edge  of 
container  in  a  vertical  position;  must  be  rewound  on 
a  205  Tape  Storage  Unit.  Minimum  storage  life,  one 


year  when  stored  as  outlined  above. 

BBS 

Unique  system  advantages  include  the  Cardatron 
System  and  Magnetic  Tape  Bln  Pile. 

Tapes  retained  in  computer  room  in  plastic  cases, 
numbered  with  3x5"  card  index  of  usage  and  condition. 
Computer  system  is  supplemented  by  10, 000  point  EAM 
(IBM)  installation,  run  on  a  two-shift  basis. 

USN  HO  Washington 

The  205  is  extensively  buffered  by  the  Cardatron 
system  for  both  input  and  output.  The  205  provides 
several  input-output  media,  l.e.  punched  card,  punch¬ 
ed  paper  tape,  magnetic  tape  (in  &  out)  plus  printed 
tabulations  (out). 

Duplicates  of  all  data  tapes  are  filed  in  a  building 
other  than  the  computer  building;  all  data  tapes 
(originals  and  duplicates)  are  stored  in  areas  with 
temperature  and  humidity  control. 

USN  MDL 

Each  magnetic  tape  reel  is  assigned  a  number.  Card 
files  are  kept  on  these  numbers,  recording  the  entire 
history  of  each  tape.  Tapes  are  Individually  pack¬ 
ages  in  hard  plastic  dust-free  containers.  Containers 
are  stored  in  steel  storage  cabinets.  Humidity  and 
temperature  are  automatically  controlled  in  accord¬ 
ance  with- the  specifications  set  forth  by  the  mag¬ 
netic  tape  supplier. 

USNOL  Corona 

Outstanding  features  Include  ease  of  programming  in 
machine  language. 

Little 

Outstanding  features  Include  programmed  editing 
of  card  input  and  output  and  "on-line"  printer  without 
using  different  plugboards,  and  addressable  magnetic 
tapes. 

Tapes  on  precision  reels,  stored  in  plastic,  air¬ 
tight  containers  in  cabinets  in  computer  room. 

AMtC 

Outstanding  features  include  input,  output  buffer¬ 
ing,  and  input,  output  editing. 

Identifying  code  is  put  on  tape,  on  box,  in  book 
and  filed  in  same  air  control  as  computer  in  box. 

B  &  W  Lynchburg 

Copies  of  important  tapes  are  kept  in  fireproof 
vault.  Working  tapes  are  kept  in  computer  room  under 
standard  condition  of  temperature  and  humidity-. 

Burroughs 

Outstanding  features  include  buffered  search  opera¬ 
tion  on  fixed  address  and  length  records  in  the  mag¬ 
netic  tape  system.  High  speed  memory  loops  for  min¬ 
imum  latency.  The  use  of  a  Datafile  greatly  enhances 
the  use  of  an  operating  system.  Excellent  program¬ 
ming  systems  are  a^feilable  such  as:  Shell  Assembler, 
EORTRAHSIT  Algebraic  Compiler,  and  ALGOL  58  Algebraic 
Compiler. 

GE  Rome,  Ga. 

Reels  of  tape  numbered  and  assigned  by  number  and 
card  Indexed.  Storage  in  Remington  Rand  Tape  Cabinets. 
Humidity  control  20^  -  60^.  Duplicate  records  main¬ 
tained  in  another  building. 

GICA 

Store  critical  tapes  in  fire  resistant  vault.  All 
other  tapes  stored  in  plastic  reel  cans  in  tempera¬ 
ture  and  humidity  controlled  room. 

MMLIC 

Outstanding  features  include  input  and  output  buffer 
with  program  edit  feature  and  large  random  access. 

Inserts  (labels)  in  reel  containers,  controlled 
temperature  and  humidity,  and  storage  of  master  reels 
in  other  than  computer  room. 

Nm 

Outstanding  features  include  the  flexibility  of  the 
Cardatron. 
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For  storage  of  magnetic  tape,  temperature  and  humid¬ 
ity  control,  Avery  adhesive  labels  for  magnetic  tape 
reels  are  used,  and  Records  Reserve  Corp.  storage 
plastic  containers  for  tape. 

OOC 

Outstanding  features  include  high  speed  storage 
or  quick  access  loop  storage,  addressable  magnetic 
tape,  and  simplicity  of  programming  due  to  B-reglster 
tallying  and  address  modification,  automatic  sequenc¬ 
ing  control  counter,  programmed  breakpoint,  etc. 

Handling  of  magnetic  tape.  Reels  of  magnetic  tape 
(250  ft  or  2500  ft)  are  assigned  to  research  person¬ 
nel  having  a  need  for  same.  They  are  used  only  by 
the  individiial  to  whom  assignment  has  been  made. 

All  reels  of  magnetic  tape  are  stored  in  the  tempera¬ 
ture  and  humidity  controlled  computer  room  from  which 
they  are  never  removed.  Tape  labelling  is  left  'to 
the  discretion  of  each  individual. 

WE  System  I 

Outstanding  features  include  a  large  tape  storage 
capacity  (permanent  -  "Datafiles'')  -  6,000,000  words, 
large  drum  storage  capacity  -  4,080  words,  IBM  Code  - 
Burroughs  code  conversion  and  format  editing  devices. 
Independent  magnetic  tape  search,  and  photo  electric 
reader,  for  program  entry  (.540  digits  per  second). 

Magnetic  tape  handling;  all  tapes  and  duplicates 
stored  in  metal  cabinets  in  same  room  as  computer 
(72°P  -  relative  humidity  455^).  Tape  labeling  var¬ 
iable,  depending  on  job.  Usually  a  revolving  number¬ 
ing  system  with  job  title  identification.  External 
labeling  shows  job  title  and  reel  mrniber. 


FUTURE  PLANS 

AHGMA 

A  second  Burroughs  205  with  same  exact  configuration 
is  scheduled  for  installation'  in  the  OML  Division, 
Army  Rocket  &  Guided  Missile  Agency,  Redstone  Arsenal, 
Alabama. 

USA  CC 

It  is  anticipated  that  a  new  computer  'will  be  in¬ 
stalled  in  the  near  future.  Selection  of  new  com¬ 
puter  has  not  been  established  at  this  time. 

BUS 

Approval  for  installation  of  one  IBM  Type  l401 
Data  Processing  System  (no  tapes)  has  been  requested 
from  the  Bureau  of  Ships.  Upon  installation  of  this 
system  in  June/July  I96I,  sizeable  reductions  in  data 
processing  costs  will  be  effected  and  the  system  will 
be  utilized  to  augment  existing  equipment  on  an  in¬ 
terim  bals  pending  completion  of  necessary  studies 
to  justify  a  new  transistorized,  core  storage,  cen¬ 
tral  shipyard,  computer  (the  feasibility  study  for 
this  system  was  submitted  to  BuShips  on  21  July  i960). 

New  major  applications  imder  consideration  for 
application  to  the  1401  and  subsequently  to  the  new 
centralized  computer  include  total  supply  inventory, 
cost  accounting,  and  production  planning  and  control. 

Ultimate  goal  of  data  processing  personnel  is  the 
development  of  a  shipyard-wide,  fully  integrated 
data  processing  system  in  which  source  data  automa¬ 
tion  techniques  -wj.!!  be  exploited  to  the  maximum 
possible  extent,  and  the  master  file  so  designed 
that  common  data  will  be  reused  where  possible  to 
effect  desired  reports  in  the  shortest  possible  time 
and  in  the  most  economical  maimer. 

USN  HO  Washington 

It  is  planned  to  replace  the  present  205  with  a 
higher  speed  computer. 

USN  MDL 

Future  plans  call  for  purchase  of  IBM  704  System  to 
replace  our  present  system.  This  replacement  will 


greatly  Increase  our  productivity  and  make  available 
more  time  for  new  applications. 

USHOL  Corona 

Plan  to  ifeplace  the  present  computer  system  with  an 
IBM  7070  System. 

USN'  USD 

Consideration  for  the  purchase  of  IBM  704  System, 
configuration  to  be  Core  Memory  8K,  Drum  Memory  8K, 
Magnetic  Tape  Units  4,  Card  Reader,  Card  Punch,  On¬ 
line  Printer,  Paper  Tape  Input  and  Off-line  Magnetic 
Tape  to  Printer.' 

NASA  ARC 

At  the  present  time  a  building,  is  being  designed 
for  the  Ames  Rese^ch  Center,  primarily  for  housing 
computing  equipment  and  the  associated  staff. 

This  new  facility  should  be  occupied  during  the 
first  half  of  I96I.  At  this,,  time 'a  medium  size 
Honeywell  800  System  will  be  leased  to  take  over  nil 
functions  of  the  Burroughs  equipment  and  perform 
additional  scientific  calculations. 

ATIC  W-P 

System  to  be  replaced  by  an  IBM  709O. 

B  &,  W  Lynchburg 

There  is  some  talk  of  doing  on  line  experimental 
data  reduction  either  with  another  smaller  machine 
or  by  creating  a  data  link  to  connect  the  laboratory 
devices  to  the  computer  (l2  miles  distant).  A  larger 
machine  capable  of  doing  two  dimensional  nuclear 
codes  would  be  considered  if  the  work  load  justified 
it. 

Burroughs 

Replacement  of  present  card  input-output  equipment 
with  Burrou^s  equipment. 

Burroughs  Model  289  Line  Printer  I50  llnes/min 
Burroughs  Model  292  Output  Unit  100  cards/mln 
Burroughs  Model  295  Input  Unit  3OO  cards/min 
CCC 

Add  automatic  floating  point  and  magnetic  tape  (Data¬ 
file)  in  the  Immediate  future. 

GIGA 

Delivery  schedule  for  the  next  two  years  is  as 
follows: 

May  i960  505  RAMAC 

May  1961  l401  -  4  tapes 

Nov  1961  l401  -  4  tapes 

Dec  196I  7070  -  8  tapes 

Feb  1962  1401  -  4  tapes 

Plans  have  not  been  finalized  with  respect  to  the 
balance  of  the  applications  among  the  equipment. 

There  are  no  definite  plans  for  retiring  our  Burroughs 

205. 

KSC 

Replace  with  Univac  Solid  State  60.  Add  hourly  pay¬ 
roll  processing  for  7,000  employees. 

LA 

We  are  currently  conducting  a  feasability  study  of 
the  new  family  of  medium  scale  computers  in  the  micro¬ 
second  range.  We  have  narrowed  the  field  down  to 
IBM,  RCA  and  NCR  in  the  medium  price  range.  This 
study  was  started  because  we  need  a  faster  computer 
for  our  current  work  load,  magnetic  tape  for  future 
applications,  and  the  economy  of  the  new  series  of 
computers . 

HHG 

Feasibility  study  to  determine  more  computer  power 
in  progress. 

PP  &  LC 

Within  next  several  years,  increased  requirements. may 
be  greater  than  present  computer  capacity.  When  need 
for  more  capacity  is  foreseen,  an  additional  or  a 
more  powerful  computer  will  be  ordered  as  found  most 
feasible  at  that  time. 
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uss 

Probable  acquisition  of  Caxdatron  for  punched  card 
input /output  within  a  year. 

Probable  acquisition  of  larger  computing  system 
within  three  to  five  years, 

WE  System  I 

Ho  new  applications  are  planned  for  this  system  as 
the  full  two  shift  capacity  has  been  reached.  All 
programming  and  planning  effort  is-  being  expended 
on  a  new  IBM  7070/l401  Tape  System  due  for  installa¬ 
tion  Au{^st  1961.  At  this  time  all  Jobs  will  be  cut 
over  in  their  present  form.  After  cutover,  new 
applications  and  amplification  of  present  systems 
can  be  undertaken,  because  of  the  greater  speed  and 
capacity  of  this  new  system. 

•U  of  H 

It  is  expected  that  in  the  near  future  the  following 
items  of  hardware  will  be  added  to  the  Initial  equip¬ 
ment: 

a  floating  point  device,  magnetic  tape  and  a  Card- 
atron. 

U  of  D 

A  Model  500  Punched  Card  Converter,  IBM  523  Summary 
Punch,  and  IBM  51I  Eeproduclng  Punch  is  to  be  added. 


INSTALLATIONS 

U.  S.  Army  Ballistic  Missile  Agency  (5) 
Computation  Laboratory 
Bedstone  Arsenal,  Alabama 

Army  Eocket  &  Guided  Missile  Agency 
Bedstone  Arsenal,  Alabama 

U.  S.  Army  Chemical  Warfare  Laboratories 
U.  S.  Army  Chemical  Center,  Maryland 

Boston  Naval  Shipyard 
Boston  29,  Massachusetts 

U.  S.  Navy  Hydrographic  Office 
Washington  25,  D.  C. 

U.  S.  Navy  Mine  Defense  Laboratory 
Panama  City,  Florida 

U.  S.  Naval  Ordnance  Laboratory 
Corona,  California 

U.  S.  Naval  Hadiologloal  Defense  Laboratory 
San  Francisco  Sh,  California 

U.  S.  Navy  Underwater  Sound  Laboratory 
New  London,  Connecticut 

Bq,  E.A.D.C. 

Grlfflss  Air  Force  Base,  Hew  York 
ATTN:  ECCS 

Ames  Eesearch  Center,  NASA 
Moffett  Field,  California 

Aerospace  Technical  Intelligence  Center 
Wrlght-Ritterson  Air  Force  Base,  Ohio 

Allstate  Insurance  Company 
Menlo  Park,  California 
Sacramento,  California 
Atlanta,  Georgia 

Arthur  D.  Little,  Inc. 

35  Acorn  Park 

Cambridge  l|-0,  Massachusetts 

Atlantic  Mutual  Insurance  Company 

43  Wall  Street 

New  York  5>  New  York 


Babcock  &  Wilcox  Eesearch  Center 
Alliance,  Ohio 

Babcock  &  Wilcox  Company 
1201  Kemper  Street 
Lynchburg,  Virginia 

Burroughs  Corporation,  Computer  Facility 
1+60  Sierra  Madre  Villa 
Pasadena,  California 

Celanese  Chemical  Company 

520  Lawrence  Street,  P.O.  Box  56I 

Corpus  Chrlsti,  Texas 

Citizens  Gas  &  Coke  Utility 
2020  N.  Meridian  Street 
Indianapolis,  Indiana 

General  Electric 
Eedmond  Circle 
Home,  Georgia 

General  Insurance  Company  of  America 
45*^7  Brooklyn 
Seattle  5,  Washington 

International  Telephone  &  Telegraph  Laboratories 
500  Washington  Avenue 

Nutfey,  New  Jersey  -  - - - -  - - 

Kaiser  Steel  Corporation,  Box  217 
Fontana,  California 

Linde  Company,  Box 

Division  of  Union  Carbide  Corporation 
Tonawanda,  New  York 

Louis  Allis  Company 
427  E.  Stewart  Street 
Milwaukee,  Wisconsin 

Minnesota  Mutual  Life  Insurance  Company 
345  Cedar 

St.  Paul  1,  Minnesota . . 

Northern  Natural  Gas  Company 
2225  Dodge  Street 
Qmato,  Nebraska 

Nuclear  Developient  Corporation  of  America 

5  New  Street 

White  Plains,  New  York 

The  Ohio  Oil  Company,  P.  0.  Box  269 
Littleton,  Colorado 

Pacific  Power  &  Ll^t  Ccmpany 
920  S.  W.  Sixth  Avenue 
Portland  If,  Oregon 

United  States  Steel  Corporation 
Monroeville,  Pennsylvania 

Western  Electric  Company,  Inc.  Dept.  312  (2) 

1600  Osgood  Street 

North  Andover,  Massachusetts 

Westlnghouse  Eesearch  laboratory 
Pittsburg  35,  Pennsylvania 

University  of  Nebraska 
Lincoln,  Nebraska 

University  of  Denver 
Denver  10,  Colorado 

University  of  Virginia 
McCormick  Eoad 
Charlottesville,  Virginia 
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BURROUGHS  220 

Burroughs  220  Electronic  Data  Processing  System  Burroughs  Corporation 


APPLICATIONS 

Manufacturer 

The  Burroughs  220  is  a  general-purpose,  stored-pro- 
gram,  sequentially-controlled,  series-parallel,  auto¬ 
matic,  electronic,  data  processing  system  which  em¬ 
ploys  a  single-address  code,  and  is  equally  adaptable 
for  either  scientific  or  data  processing  applications. 

U.  S.  A.  Signal  Research  &  Development  Laboratory 
Located  in  Room  1B35^,  U.S.  Army  Signal  Research  & 
Development  Laboratory,  the  system  is  used  as  a  com¬ 
putational  tool  in  solution  of  scientific  and  techni¬ 
cal  data  processing  problems  which  are  submitted  to 
computation  center  by  USASRDL  engineers  and  scientists. 

U.S.  Navy  Long  Beach  Naval  Shipyard 
Located  at  the  Data  Processing  Office,  Long  Beach 
Naval  Shipyard,  Long  Beach  2,  Calif.,  the  system  is 
used  for  payroll,  bond  and  leave,  financial  account¬ 
ing,  Inventory  and  supply,  production,  planning  and 
control,  public  works  transportation  and  controlled 
maintenance  programs,  personnel  accounting,  scientif- 


Photo  by  the  Burroughs  Corporation 

ic  and  engineering,  and  tool  control. 

USAF  Aeronautical  Chart  and  Information  Center 
Located  at  the  Data  Processing  Division,  Office  of 
the  Comptroller,  2nd  and  Arsenal  Streets,  St.  Louis, 
Mo.,  the  system  is  used  for  civilian  payroll,  manhour 
and  cost  accounting,  chart  inventory,  and  technical 
computations . 

USAF  DCS/Comptroller,  Air  Training  Command 
Located  at  Randolph  Air  Force  Base,  Texas,  the  system 
is  used  for  personnel  accounting.  The  master  records 
for  all  assigned  personnel,  officer,  almen  and  civil¬ 
ian,  are  maintained  on  magnetic  tape.  Each  group  is 
updated  with  current  data  transceived  from  the  bases 
on  a  dally  basis.  Summary  reports  are  prepared  from 
these  tape  files.  These  month-end  summary  reports 
are  for  USAF  as  well  as  local  use.  The  preparation 
of  'the  summary  reports  at  this  level  has  relieved 
the  bases  of  this  task.  Inquiry  service  (the  capa¬ 
bility  to  make  personnel  selections  from  the  master 
files  based  upon  certain  criteria)  is  available  to 
DCS/Per sonnel .  System  is  also  used  for  personnel 
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authorization.  The  Authorized  strength  of  the  en¬ 
tire  command  is  maliltalned  (ty  unit)  on  magnetic 
tape.  This  file  is  periodically  updated  with  changes 
received  from  the  Headquarter's  Manpower  Office. 
Various  reports,  including  the  Unit  Ifannlng  Documents, 
are  prepared  from  this  file.  The  many  bases  of  the 
Command  are  no  longer  responsible  for  the  maintenance 
of  the  file  and  preparation  of  summary  authorization 
reports.  In  addition,  system  is  used  for  military 
personnel  manning  statistics.  Erograms  are  almost 
completed  which  will  provide  DCS/Personnel  with  up- 
to-date  manning  statistics  for  officers  and  airmen. 

The  authorized  and  assigned  files  will  be  combined 
into  one  tape  file  with  the  major  control  on  AFSC. 
Summary  reports  as  well  as  inquiry  service  will  be 
available  from  this  manning  file. 

Headquarters,  Tactical  Air  Command 
Located  at  the  Systems  Division,  Directorate  of 
Statistical  Services,  Deputy  for  Comptroller,  Head¬ 
quarters  Tactical  Air  Command,  Langley  AE®,  Virginia, 
the  system  is  used  for: 

Personnel  Accounting  (Officer,  Airmen,  and  Civilian) 
Master  File  Composition.  Centralized  master  tape 
records  of  all  officers,  airmen,  and  civilians  assign¬ 
ed  to  TAC.  Record  Content.  Initially:  For  officers, 
all  items  of  data  in  the  90I  Repository  Pllesi 
for  airmen,  all  items  in  the  900,  OJT  and  Overseas 


Photo  by  the  Long  Beach  Naval  Shipyard 

Volunteer  Fllesj  for  civilians,  all  items  in  the 
SS8OO  File.  Subsequently:  Additional  items  as  re¬ 
quired  for  effective  command  management  of  the  per¬ 
sonnel  resources.  File  Ifaintenance.  Master  records 
updated  from  persoimel  data  changes  furnished  direct¬ 
ly  from  the  base.  Initlsflly,  the  base  will  mall 
changes  six  times  a  month.  Subsequently,  the  base  wil 
will  transcelve  changes  more  frequently  (possibly 
dally).  Service  to  Management.  Initially:  (l)  Sum¬ 
mary  reports  for  the  local  staff  and  Headquarters, 
USAF,  (2)  Complete  files  "fed-back"  to  the  sub¬ 
command  headquarters  for  their  local  use.  Subsequent¬ 
ly:  (1)  Tape  interrogation  concerning  local  manage¬ 
ment  queries,  and  (2)  Summary  reports  "fed-back"  to 
the  subcommands . 

Stock  Number  Control 

Master  File  Composition.  Centralized  master  tape 
records  of  all  stock  numbers  required  to  monitor  the 
TAC  UAL  system  and  such  other  related  applications 
as  the  ECLs  (Equipment  Component  Lists).  Also,  re¬ 
cords  cross-referencing  stock  number  conversions, 
changes,  consolidations,  etc.  Record  Content.  All 
items  of  data  required  in  the  UAL  document  by  AFM 
6T-1.  File  Maintenanc^e.  Master  records  updated  from 
changes- furnished  by  TAC  supply  on  a  semi-monthly 
basis.  Service  to  Management,  (l)  A  quarterly  TAC 
catalog  of  selected  stock  number  data  furnished  to 
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the  MC  equlpeent  managers.  "Add  and  Delete”  type 
changes  required  for  catalog  Balntenanoe  vUl  he 
furnished  during  the  quarter,  (z)  Accurate  UAL 
records  achieved  hy  screening  all  UAL  changes  throxigh 
the  Master  Stock  Humher  Control  Tape. 

Manpover  and  Organization  System  Management 
Master  Pile  CoanioBition.  Centralized  master  tape 
records  reflecting  the  UMD  distribution  of  all  man¬ 
power  authorizations  alloted  to  TAG.  Record  Content. 
Initially,  aU  items  of  data  required  hy  the  2-AF-03 
Pile  and  the  AP-05  Report.  Subsequently,  additional 
items  as  required  hy  the  local  staff.  File  Mainte- 
nanee.  Master  records  updated  from  changes  furnished 
hy  tl»  Headquarters  TAC  Mai^ver  Activity.  Initially, 
-vqpdating  vlU  he  seml-monthlyj  subsequently,  a  stxidy 
vill  be  itade  to  determine  the  need  of  more  frequent 
updating.  Service  to  Management.  Initially:  (l) 
Summary  reports  for  the  local  staff  and  Headquarters 
UBtf,  (2)  comtplete  punched  card  files  furnished  the 
filed  ea^  quarter}  punched  card  "Add  and  Delete" 
changes  furnished  during  the  quarter.  Subsequently: 
!fope  Interrogation  concerning  management  queries. 

Organization  I^ulpment  Management  System 
Master  File  Comuosition.  Centralized  master  tape 
records  of  all  items  of  equipment  in  the  TAC  UAL 
system.  Record  Content.  Initially:  All  items  of 
data  required  hy  Aem  67-I,  plus  certain  TAC  manage¬ 
ment  codes.  Subsequently:  Additional  items  as  re¬ 
quired  hy  the  local  managers.  File  Maintenance. 

Master  records  updated  from  authorization  changes 
furnished  hy  TAC  supply,  and  from  in-use  changes  fur¬ 


nished  hy  the  base.  Initially,  updating  will  be 
monthly;  subsequently,  updating  will  he  more  frequent 
(actual  frequency  to  he  determined  later).  Service 
to  Management.  Initially:  (l)  Periodic  CAL  (Com- 
mand  Authorization  List)  to  TAC  supply  managers,  (2) 
summary  reports  for  Headquarters  USAF,  AM!,  and  TAC, 
(5)  "Add  and  Delete"  punched  card  changes  to  field 
managers  for  the  malnteimince  of  base  and  unit  UAL 
decks.  Subsequently:  Tape  interrogation  concerning 
management  queries. 

Financial 

Data  developed  in  this  functional  area  will  he 
based  primarily  on  requirements  established  hy  Head¬ 
quarters  TAC.  Management  information  based  on  shred- 
out  data  obtained  from  the  1  and  2-AF-C86  Reports 
and  C-100  Expense  Reports  by  procurement  source  and 
regulated  codes  is  under  consideration.  Expansion 
into  the  fields  of  procurement  and  budget,  monetary 
inventory  of  UME/USE  equipment,  weapon-system  mone¬ 
tary  statistics  etc.,  will  be  included  as  required. 

Intelligence  Data  Processing  and  Analysis 
Summary  of  Application:  Compilation  of  target 
lists  from  catalogs,  and  listings  of  these  in  a  mul¬ 
tiplicity  of  factirs  bearing  on  target  analysis. 
Order-of  Battle  information  will  be  prepared  as  de¬ 
sired. 

(derations  Analysis  Problems 

Summary  of  Application.  Operations  analysis  prob¬ 
lems  will  be  processed  on  an  "as  required"  basis.  Re¬ 
quirements  will  probably  be  in  the  area  of  iterative 
computations,  interpolation,  data  reduction,  trial 
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and  error  solutions  and  matrix  inversion. 

U.  S.  Geological  Survey- 

Located  at  the  Dept,  of  Interior,  l8th  and  C  Streets, 
N.  W.  Washington,  D.  C.  -  Boom  l46l,  the  system  is 
used  for  scientific  computations  in  such  fields  as 
crystallography,  water  resources  topography,  and 
geophysics.  System  is  also  used  for  data  processing 
such  as  payroll,  leave,  personnel  statistics,  account¬ 
ing  and  labor  distrihu-tion. 

A'ohott  laboratories 

Payroll:  incentive  calculation,  gross  to  net,  spec¬ 
ial  personnel  statistics;  accounts  receivable:  open 
file  method,  cash  application  statement  preparation; 
finished  goods  inventory:  maintain  current  branch 
and  combined  balances,  project  gross  and  net  require¬ 
ments  monthly  and  quarterly,  calculate  economic  ship¬ 
ment  amount  to  branches,  analyze  boot  balances  to 
physical  counts;  work  in  process  Inventory:  process 
requisitions,  deliveries  to  stock,  calculate  pro¬ 
gressive  biweekly  balances;  customer  statistics: 
accimiulate  monthly,  quarterly  and  year  to  date  gross 
and  net  sales  for  all  customers,  pro-vlde  monthly, 
quarterly  and  yearly  sales  statistics  for  certain 
product  groups  by  customer  geographic  location, 
class  of  customer;  salesmen  statistics:  accumulate 
monthly  product  group  sales  for  each  salesman,  cal¬ 
culate  salesman's  compensation,  provide  quarterly 
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sales  statistics  for  salesman,  district  division, 
area,  etc.;  sales  department  statistics:  provide 
upon  demand  product  sales  figures  for  market  research, 
advertising,  new  product  sales;  and  production  plan¬ 
ning:  project  gross  production  requirements,  explode 
to  raw  materials  requirements,  and  compare  stock 
levels  against  projection. 

Allstate  Insurance  Company 
Systems,  located  at  the  Allstate  Eegional  Offices  in 
Pasadena,  Illinois,  Detroit,  Murray  Bill  (nj)  and 
Harrison  (IJI),  are  used  for  policy  issuance  and 
accounting  relative  to  the  policy  holder. 

Babcock  &  Wilcox  Company 

Located  on  Van  Buren  Avenue,  Barberton,  Ohio,  the 
system  is  used  for  heat  transfer,  fluid  flow,  and 
estimating  programs  utilized  for  design  of  high  pres- 
Biure,  high  temperature  steam  generators,  stress  anal¬ 
ysis  and  vessel  design  for  nuclear  equipment,  shop 
scheduling,  and  production  of  work  sequence  sheets 
for  tube  bending. 

Burroughs  Besearch  Center 

Located  at  Paoli,  Pennsylvania,  the  system  is  used 
for  payroll,  labor  distribution,  missile  fll^t  simu¬ 
lation,  logic  simulation,  linear  programs,  and  battery 
target  assignment. 
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Burroughs  Corporation,  Computer  Facility 
Located  at  460  Sierra  Madre  Villa,  Pasadena,  Cali¬ 
fornia,  the  system  is  used  for  debugging  of  programs 
for  Burroughs'  customers,  corporate  data  processing, 
and  block  time  rentals  to  the  public. 

The  Dow  Chemical  Company 
Located  in  the  687  Bldg.,  Dow  Chemical  Company, 
Midland,  Michigan,  the  system  is  used  for  statistics 
and  design  of  experiments,  operations  research  and 
linear  programming  (production  scheduling,  blending, 
transportation),  chemical  engineering  (diet.,  heat 
transfer,  mass  transfer,  kinetics,  design,  etc.), 
thermochemical  (thermodynamic  properties,  fuel  eval¬ 
uation,  etc.),  physical  chemistry  (Urey-Bradley 
Force  Fields,  spectroscopy,  etc.).  Polymer  chemistry, 
and  general  research  problems  in  a  variety  of  the 
sciences. 

Hoffman  Military  Products  Division 
Located  at  959  South  Flower,  Los  Angeles,  Califor¬ 
nia,  the  system's  primary  use  is  as  part  of  AN/ULD-l 
Reconnaissance  System,  processing  data  of  a  classi¬ 
fied  nature.  Also  being  used  in  mission  simulation 
studies,  antenna  calibration  and  Table  202A  data 
processing  for  same  system.  System  is  being  made 
available  for  running  of  problems  on  other  govern¬ 
ment  contracts  with  rental  credit  reverting  to  AS/ 
DID-l  contract. 
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Smith,  Kline  &  French  Laboratories 
Located  at  I5OO  Spring  Garden  Street,  Philadelphia  1, 
Pennsylvania,  the  system  is  used  for  selection  and 
listing  of  doctors*  names  from  a  continuously  cor¬ 
rected  master  file  (magnetic  tape)  for  mailing  or 
Survey  applications.  The  information  required  con¬ 
sists  of  name,  address,  city,  state  and  other  coded 
material  such  as  age,  medical  specialty,  etc.,  as 
well  as  for  statistical  manipulation  of  clinical 
data  for  medical  research  and  developnent. 

Stanford  Research  Institute 
Ideated  in  Building  4lOB,  Stanford  Research  Institute, 
the  system  is  used  for  business  data  processing  (pay¬ 
roll,  labor  extension,  etc.),  and  scientific  calcula¬ 
tions. 

The  Upjohn  Company 

Located  at  Upjohn  Company,  Kalamazoo,  Michigan,  the 
system  is  used  for  sales  analysis,  finished  goods 
inventory  control,  production  planning  and  scheduling. 

California 'Institute  of  Technology 
Located  at  1201  Fast  California  Street,  Pasadena,  the 
machine  is  used  for  research  in  the  areas  of  Astro¬ 
physics,  Biology,  Chemistry,  Physios,  Applied  Physios 
and  Engineering,  Mathematical  and  Dimierlcal  Analysis. 

Cornell  University 

Located  in  Rand  Hall,  Cornell  University,  Ithaca,  N.I., 
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the  system  is  used  for  teaching  and  research  in  sci¬ 
entific  computation  and  data  processing  for  Engineer¬ 
ing,  Physical  Sciences,  Agriculture  and  Business. 

Georgia  Institute  of  Technology 
located  at  the  Rich  Electronic  Computer  Center,  Geor¬ 
gia  Institute  of  Technology,  Atlanta  13,  Ga.,  the 
system  is  used  for  education  and  research  in  all 
fields  of  engineering  and  science.  Center  provides 
research  assistance  to  commercial  and  industrial 
sponsors . 

John  Deere  Waterloo  Tractor  Works 
Located  at  lOO  Miles  Street,  Waterloo,  Iowa,  the 
system'  is  used  for  inventory  control  and  analysis, 
production  and  purchasing  control,  product  costing, 
and  machine  capacity. 
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Number  range  Fixed  point  -  1  <  N  <  +  1 

Floating  point  lO"^^  <  N  <  10^^^ 


s 

1  k 

5  6 

7  0 

+ 

Control 

Oper 

Address 

Digits 

Code 

Star  1,  Star  2,  Star  2A,  assembly  routines  and 
Burroughs  Algebraic  Compiler  routines  are  available. 

In  the  control  and  arithmetic  sections  of  the  com¬ 
puter  are  seven  electronic  display  registers.  The  B 
register  of  the  220,  is  used  for  automatic  modi:H.ca- 
tion  of  instructions,  and  may  be  counted  either  up 
or  down  by  any  amount. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 
Internal  number  system 
Decimal  digits/word 
Decimal  digits/instruction 
Instructions/word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 


Binary  coded  decimal 

10  +  sign 

2-10 

1 

93 

Fixed  and  floating  point 
One  address 


ARITHMETIC  UNIT 

Manufacturer 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Microsec 

Add  200  185 

Mult  2,070  avg.  2,055 

Div  3,985  avg.  3,970 

Construction  (Arithmetic  unit  only) 

Vacuum  tubes  approx.  1,800  in  central  processor 
Arithmetic  mode  Serial 

Timing  .  Synchronous 

Operation  Sequential 
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Manufacturer 

Media 

Magnetic  Core 
Magnetic  Tape  Keel 
Datafile 


Ko.  of  Ho.  of 
Words  Digits 
10,000  110,000 
i,36t,200  15,039,200 
4,880,000  55,680,000 


Access 
Micro sec 

15 

250 

16,000  avg 


Magnetic  Tape 


No.  of  units  that  can  be  oormeoted  10  Units 

No.  of  char/linear  inch 

416.35  Char/inch 

Channels  or  tracks  on  the  tape 

12  Tracks/tape 

Blank  tape  separating  each -record  0,26  Inches 

Tape  speed 

120  Inches/sec 

Transfer  rate 

25,000  Char/sec 

Start  time 

5  Minisec 

Stop  time 

5  Milllsec 

Average  time  for  experienced 

operator  to  change  reel  of  tape 

90  Seconds 

Physical  properties  of  tape 

Width 

0.75  Inches 

Length  of  reel 

3,500  Feet 

Composition 

Mylar 

USA-SKDL 


4,000  words  of  magnetic  core  storage  and  4  magnetic 
tape  units. 


DSN  EBNS 

10,000  words  of  magnetic  core  and  10  magnetic  tape 
unite. 

USAF  ACIC 

5,000  words  of  magnetic  core  and  magnetic  tape. 

USAF  DCS/C  ATC 

10,000  words  of  magnetl  core,  5  magnetic  drums  of 
29  words  each,-  and  magnetic  tape. 

TAC 

5,000  words  of  magnetic  core.  In  addition,  each 
Burroxzghs  Magnetic-Tape  Storage  Unit  stores  informa¬ 
tion  on  reels  containing  up  to  3,500  feet  of  tape 
with  a  maximum  capacity  of  approximately  1,400,000 
words.  The  TAC  EDP  System  consists  of  5  units 

(1,400,000  X  5  =  7,000,000). 

USGS 

10,000  words  og  magnetic  core  and  magnetic  tape. 
Abbott 

5,000  words  of  magnetic  core  and  magnetic  tape. 

AIC 

Each  system  (5)  has  5,000  words  of  magnetic  core 
and  six  magnetic  tape  units. 

B  &  W 

8,000  words  of  magnetic  core. 

ERC 

10,000  words  of  magnetic  core  and  magnetic  tape. 
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BCCF 

System  has  10,000  words  of  magnetic  core.  Magnetic 
tape  reels  axe  3,500  feet.  ■  dVo  lanes  of  information. 
Datafile  is  50  tapes  in  parallel,  each  250  feet. 

Blocks  are  variable  length-from  10  to  100  words  per 
block.  All  magnetic  tape  is  moved  at  rate  of  25,000 
digits  per  second.  System  has  9  tape  vinits  and  1 
Datafile, 
liow 

5,000  words  of  magnetic  core  and  5  tape  units. 

Hbfftnan 

5,000  words  of  ma^etic  core  and  5  magnetic  tape  units. 
SKPL 

5,000  words  of  magnetic  core  and  8  magnetic  tape  units. 
SRI 

5,000  words  of  magnetic  core  and  magnetic  tape. 

Upjohn 

10,000  words  of  magnetic  core. 

Cal  Tech 

5,000  words  of  magnetic  core  and  2  msignetic  tape  units. 
Cornell 

5,000  words  of  magnetic  core  and  h  magnetic  tape  units. 
Georgia  Tech 

5,000  words  of  magnetic  core  and  h  magnetic  tape 
units.  !t40  microseconds  of  magnetic  tape  access  time 
is  based  on  reading  speed  of  25,000  chars/sec.  It 
does  not  include  time  to  search  for  desired  informa¬ 
tion  and  begin  reading. 


INPUT 

Manufacturer 

Media  Speed 

Paper  Tape  1,000  char/ sec 

Keyboard  Manual 

Magnetic  Tape  25,000  cbar/sec 

Cards  400  char/sec 

Up  to  ten  photo-electric  paper  tape  readers  may  be 

included  in  a  system.  Card  reader  speed  is  per  card 
reader.  Up  to  seven  printers  and/or  punches  and/or 
readers  in  any  combination  may  be  used  per  system. 
USA-SRDL 

Magnetic  tape,  paper  tai>e,  cards  and  keyboard. 

USN  LBNS 

Magnetic  tape,  paper  tape,  cards  and  keyboard. 

USAF  ACIC 

Punch  card  input  through  use  of  IBM  087  Collator. 

Card  and  PPT  input  buffered  through  cardatron  system. 
Magnetic  tape. 

USAF  DCS/C  ATC 

Magnetic  tape,  paper  tape,  cards  (087  Collator)  and 
keyboard. 

TAC 

The  IBM  089  does  not  input  directly  into  the  Data 
Processor.  The  Burroughs  HOPS  uses  a  buffering  de¬ 
vice  called  a  "Cardatron".  Input  media  are  also 
magnetic  tape,  paper  tape  and  keyboard. 

•  USGS 

Magnetic  t  e,  paper  tape,  and  I®1  089  cards. 

Abbott 

Cards,  paper  tape,  and  magnetic  tape. 

AIC 

Magnetic  tape  and  cards. 

B  &  W 

IBM  089  cards. 

BRC 

Magnetic  tape,  paper  tape,  and  cards. 

BCCF 

Magnetic  tape,  paper  tape,  cards  and  keyboard. 

Dow 

Magnetic  tape,  paper  tape,  IBM  O87  cards  and  keyboard. 


Hofftnan 

Magnetic  tape,  paper  tape,  cards  and  keyboard. 

SKFL 

Magnetic  tape,  paper  tape,  and  cards  (Cardatron). 
SRI 

Magnetic  tape,  paper  tape,  and  cards. 

Upjohn 

Two  IBM  087  cards. 

Cal  Tech 
Paper  tape. 

Cornell 

Magnetic  tape,  paper  tape,  and  IBM  O87  cards. 
Georgia  Tech 

Magnetic  tape,  paper  tape,  and  cards.  Paper  tape 
reader  will  stop  on  a  character  and  is  program  con¬ 
trolled. 

Deere 

Paper  tape  and  IBM  087  cards. 


OUTPUT 

Manufacturer 

Media  Speed 

Supervisory  Printer  10  char/sec 

Paper  Tape  60  char/sec 

Magnetic  Tape  25,000  char/sec 

Cards  1,800  char/  min 

Up  to  seven  printers  and/or  punches  in  any  combi¬ 
nation  may  be  used  per  system.  High  speed  printer 
may  be  used  either  on-line  or  off-line  with  a  maxlmimi 
speed  of  1,500  lines  per  minute.  As  many  as  ten 
paper-tape  punches  may  be  included  per  system.  Card 
speed  is  per  card  punch. 

USA-SRH, 

Magnetic  tape,  paper  tape,  IBM  407  Tab,  cards,  and 
supervisory  printer. 

USH  LBNS 

2  IBM  Model  407  Printers  to  be  released  upon  the  final 
acceptance  of  the  Hi -Speed  Printer.  Cards  and  mag¬ 
netic  tape  are  also  output  media. 

USAF  ACIC 

Card  output  through  use  of  IBM  525  Summary  Punchj 
printed  output  through  use  of  IBM  407  Accounting  Ma¬ 
chines;  card,  paper  tape  and  print  output  buffered 
through  Cardatron  System. 

USAF  DCS/C  ATC 

Magnetic  tape,  paper  tape,  2  IBM  407  Tabs,  2  IBM  523 
Cards,  and  supervisory  print-out. 

TAC 

1  IBM  407  Printer,  1  IBM  514  Card  Punch,  Magnetic 
Tape,  and  Supervisory  Printer.  Cardatron  buffer  also 
used  for  output. 

USGS 

IBM  Cards,  IBM  407  Printer,  Magnetic  Tape,  and  Super¬ 
visory  Printer. 

Abbott 

Cards,  IBM  407  Printer,  and  supervisory  printer. 

AIC 

Magnetic  tape,  cards,  and  printers. 

B  &  W 

Cards  and  IBM  407  Printer. 

BRC 

Paper  tape,  punched  cards,  magnetic  tape,  and  printer 
BCCF 

High  speed  paper  tape  punch,  card  punch,  printer, 
high  speed  printer,  and  supervisory  printer.  The 
hl^  speed  printer  can  be  used  off  or  on  line.  Dur¬ 
ing  off-line  operations,  one  or  two  magnetic  tape 
storage  units  are  used. 

Dow 

Magnetic  tape,  paper  tape,  IBM  407  Printer,  IBM  523 
Cards  and  supervisory  printer. 
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Hoffman 

Magnetic  tape,  paper  tape,.  IBM  40T  Printer,  IBM,  521 
Cards. 

SKPL 

Cardatron  Punch  (IBM  523),  Cardatron  Printer  (IBM 
407),  magnetic  tape,  paper  tape,  supervisory  printer, 
and  high  speed  printer  (Model  272). 

SRI 

Paper  tape,  IBM  523  Cards,  IBM  407  Line  Printer,  and 
Teletypewriter.  Magnetic  tape  also  q.uallfles  as  an 
output  medium  (same  speeds).  It  cannot  he  used  off 
line  in  our  system. 

Upjohn 

Burroughs  high  speed  printer. 

Cal  Tech 

Teleprinter  and  paper  tape.  A  hl^  speed  line  print¬ 
er  (300-500  lines/mln)  will  he  added  early  in  196I. 
Cornell 

Magnetic  tape,  IBM  407  Printer,  IBM  523  Cards,  and 
paper  tape. 

Georgia  Tech 

Supervisory  printer,  paper  tape,  punched  cards,  line 
printer  (IBM  407),  and  magnetic  tape. 

Deere 

2  IBM  407  Printers  and  1  IBM  523  Punch. 


CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Approximately  1,800  vacuum  tubes  are  used  in  the 
central  processor.  Some  88,000  to  440,000  magnetic 
cores  are  used  in  the  system. 

CHECKING  FEATURES 

Manufacturer 

The  occurrence,  for  any  reason,  in  the  low  order 
position  of  certain  of  the  control  registers  of  a 
configuration  corresponding  to  any  one  of  the  deci¬ 
mal  numbers  from  10  to  I5  is  detected  automatically. 

A  program  cheoh  indicator  win  he  turned  on  when 
such  conditions  as  forbidden  order  oode,“'lmprbper 
partial  word  field  or  Branch  on  Compare  when  no  com¬ 
parison  has  been  made. 

Automatically  halt  computer  operation  when  a  non¬ 
existent  address  is  specified  by  an  instruction. 

Automatic  detection  of  an  overflow  condition  dur¬ 
ing  the  execution  of  instructions  which  turns  on  the 
Overflow  Indicator.  Complete  program  control  of  the 
data  processor's  response  to  an  overflow  condition 
is  standard  on  the  Burroughs  220. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Manufacturer  Inches 


Model 

Name 

Kw  Weight  BTU 

Width 

L 

H 

220 

Data  Processor 

12.0  2800  4l,00C 

158 

29 

76 

380 

Memory  Control 

4.5  1000  14,200 

52.5 

29 

76 

58I-I  Core  Stor  Unit 

4oo- 

(2000-5000) 

Power  Ctl  & 

6.7  1200  22,800 

T9 

29 

76 

4001 

Supply 

10.0  2300  34,000 

92 

29 

76 

415 

Control, 'Console 

0.1  500  340 

59 

35 

49 

465 

Supervl  Printer 

0.6  250  2,o4o 

23.5 

22.75  39 

44o 

Photoreader 

0.7  175  2,380 

23.5 

22.75  47 

470 

High  Speed  Punch  0.3  I75  850 

23.5 

22.75  47 

510 

511 

Cardatron  Ctl  U. 

3.7  1700  12,600 

80 

29 

76 

512 

Cardatron  Input 

2.8  850  9,500 

4o 

29 

76 

513 

Cardatron  Output  2.9  85O  9,800 

4o 

29 

76 

550 

Magnetic  Tape  Ctl5.5  1000  18,700 

53.5 

29 

76 

551 

Mag.  ‘Tape  Stor. 

4.0  1000  13,600 

28, 

35 

55 

552 

Datafile 

1.5  1500  5,100 

87 

35 

59 

271 

High  Speed  Print' 

- 

er  Control 

5.6  2000  16,000 

33 

60 

76 

The  temperature  and  humidity  must  be  maintained 
within  the  following  limits:  temperature  range:  60 
to  80  degrees  Fahrenheit;  relative  humidity  range: 

40  to  60  per  cent. 

Amount  of  air  conditioning  depends  upon  size  of  com¬ 
puter  system  installed.  For  every  12,000  BTU/hr. 
generated  by  the  system  one  ton  of  refrigeration  is 
recommended. 

USA-SRDL 

Power,  computer  49.4  Kw  55*5  KVA  O.87  pf 

Plus  21  Kw  D.C. 

Area,  computer  210  sq.  ft 

Room  size,  computer  1>500  sq  ft 

Room  size,  air  conditioner  225  sq  ft 

Floor  loading  I80  Ibs/sq  ft 

700  lbs  concen  max 

Capacity,  air  conditioner  40  Tons 

Wel^t,  computer  21,795 

Raised  floor  (plywood  on  2"x8"'s)  for  all  connect¬ 
ing  cables. 

USN  BBNS 

Power,  computer  275  Kw  307  KVA  O.9O  pf 

Power,  air  condi  93  Kw  102  KVA  O.9O  pf 

Volume,  computer  1,714  cu  ft 

Volume,  air  conditioner  (3)  54  cu  ft  ea. 

Area,  computer  321  sq  ft 

Area,  air  conditioner  I8  sq  ft  ea. 

Room  size,  computer  60  ft  x  60  ft 

Room  size,  air  conditioner  20  ft  x  20  ft 

10  ft  X  10  ft 

Capacity,  air  conditioner  70  Tone  (Total) 

Weight,  computer  32,420  lbs 

Weight,  air  conditioner  2,800  lbs,  3  Units 

The  Shipyard  ADP  site  incorporates  the  total  facil¬ 
ity  for  the  centralized- data  processing  fxmctlon, 

EDP,  EAM,  Key  Punching  and  Programming. 

The  computer  facility  has  been  established  in  a 
concrete  warehouse  type  building  occupied  Jointly 
with  the  Supply  Department  and  Comptroller  Department. 
The  computer  room  occupies  an  area  60  ft  x  60  ft. 
Light-wei^t  concrete  approximately  12"  hi^  com¬ 
poses  the  outside  perimeter  of  the  plenum  floor  (40 
ft  X  4o  ft).  Floor  covering  is  comprised  of  2  ft  x 
4  ft  of  honeycombed  aluminum  sections. 

The  site  is  singularly  designed  to  incorporate  the 
latest  air  conditioning  and  fire-proofing  require¬ 
ments  of  the  Bureau  of  Yards  and  Docks  and  District 
Public  Works  Office  Kleven. 

Three  individual  air  conditioning  units  are  install¬ 
ed  to  supply  air  conditioning  from  the  floor  to  each 
indlvldxzal  equipment  unit.  The  air  plenum  received 
conditioned  air  from  two  sources,  2  twenty  ton  units 
providing  air  from  one  side  and  1  thirty  ton  umlt 
from  the  opposite  side  of  the  raised  floor. 

COg  nozzles  are  installed  under  and  into  each  equip¬ 
ment  unit.  Each  nozzle  is  individually  controlled, 
with  a  master  valve  to  avert  any  accidental  direction 
of  the  CO2  into  one  or  more  units  of  the  computing 
equipment. 

U5AF  ACIC 

Power,  computer  5.20  Kw  8.3O  KVA 

Power,  air  condition  40  Kw  54  KVA  0.85  pf 

Volume,  computer  202  cu  ft 

Volume,  chiller  &  pumps  1,2Q0  cu  ft 

Volume,  Air  Handling  Units  5,000  cu  ft 

Area,  computer  52  sq  ft 

Area,  chiller  &  pumps  I7I  sq  ft 

Area,  Air  Handling  Units  624  sq  ft 
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Room  size,  computer 
Room  size,  chiller  &  pumps 
Room  size,  Air  Handling  Units 
Capacity,  air  cond.ltloner 
Weight,  computer 


800  sq.  ft 
9  ft  X  19  ft 
all-  ft  X  26  ft 
38  Tons 
3,200  Ihs 


Data  processing  equlpnient  room  approximately  2,300 
sq  ft,  20,000  cu  ft  was  provlcled  In  one-story  section 
of  130  year  old.  warehouse  frame  and.  limestone  con¬ 
struction,  concrete  floor  slab  on  the  ground.  Modi¬ 
fication  included  acoustical  Insulated  celling,  plas¬ 
tered  walls,  power  wiring,  which  included  ducts  in 
floor  for  interconnecting  wiring  of  units,  new  elec¬ 
trical  euh-statlon  225  KVA  and  H-O  volts  and  I50  KVA 
at  110  volts.  Approximately  752^  of  the  225  KVA  is 
d.lreotly  and  Indirectly  for  the  coarputer.  Construc¬ 
tion  of  housing  for  75  HP,  ^00  cycle  converter  for 
computer  equlpnentj  38  tone  of  air  conditioning  were 
provided  by  a  central  plant  chiller  of  65  tons  capac¬ 
ity.  Chiller,  air  handling  units,  exhaust  system, 
humidifier,  hot  water  heating  system,  cooling  tower, 
20  HP  air  coiiq)reseor  and  75  HP  motor  generator  were 
located  outside  the  computer  area. 

USAP  DCS/C  ATC 

Power,  computer  67  Kw  83'  KVA  0.82  pf 

Power,  air  condl  55  Kw  60  KVA  0.9I  pf 

Volume,  coaqjuter  1,560  cu  ft 


Volimie,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size',  computer 
Room  size,  air  conditioner 
Floor  loading 

Capacity,  air  conditioner 
Weight,  conqjuter 
Weight,  air  conditioner 


83  KVA  0.82  pf 
60  KVA  0.91  pf 
1,560  cu  ft 
4,000  cu  ft 
295  sq  ft 
480  sq  ft 
2,489  Bq  ft 
480  sq  ft 
180  Ibs/sq  ft 
130  lbs  concen  max 
40  Tons 
19,420  lbs 
20,000  lbs 


One  thousand  three  hundred  (l,300)  square  feet  of 
the  existing  building  •was  modified  and  one  thousand 
one  hundred  and  eighty-nine  (1,189)  square  feet  were 
added.  False  flooring  was  Installed  throughout  the 
entire  area.  A  separate  power  supply  was  Installed 
for  the  EEP  installation.  Thirty-six  (36)  tons  of 
effective  air  conditioning  was  installed  outside  of 
the  modified  area  and  is  used  for  the  EDP  installa¬ 
tion  only. 

TAC 

Power,  computer  73'43  Kw  3T.97  KVA 
Volume,  computer  3,800  cu  ft 

Volume,  air  conditioner  706  cu  ft 

Area,  computer  76O  sq  ft 

Area,  air  conditioner  122  sq  ft 

Room  size,  computer  33  ft  x  39 

Room  size,  air  conditioner  20  ft  x  26  ft 

Capacity,  air  conditioner  75  Tons 

Weight,  computer  56,525  lbs 

The  conditioner  services  rooms  other  than  the  com¬ 
puter  room.  Conditioner  footage  includes  two  power 
transformers.  Added  a  room  for  the  air  conditioner, 
power  transformers  and  boilers,  and  Installed  same; 
installed  air  conditioning  ducts,  false  ceiling,  and 
"free  Access"  raised  floor;  lns\d.ated  'walls;  Increased 
transformer  capacity.  247,500  HTU  must  be  dissipated. 

uses 

Power,  computer  34.17  Kw  41.48  KVA  0.82  pf 
Volume,  computer  233,396  cu  ft 


41.48  KVA  0.82  pf 
233,396  cu  ft 
1,439  sq  ft 
378  sq  ft 
199.52  sq  ft 
500  sq  ft 
175-200  Ibs/sq  ft 
—  250  lbs  concen  max 
20  Tons 

25  !rons 


Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 

Capacity,  compressor 
Capacity,  cooling  towi;r 


Weight,  computer  14,135  18s 

Partial  acoustical  ceiling,  raised  floor,  additional 
air-conditioning  and  humid-'  cy  control,  and  additional 
•wiring  from  main  building  power  bupply. 

Abbott 

Po-wer,  computer  47.38  Kw  53.38  KVA  0.89  pf 

240,250  BTU/hr. 

Power,  air  cbhdl  35.2  Kw  4l.3  KVA  O.83  pf 


Power,  air  cbhdl  3 
Area,  computer 
Area,,  air  conditioner 
Room  size 
Floor  loading 


41.3  KVA  0.83  pf 
1,250  sq  ft 
240  sq  ft 
40  ft  X  40  ft 
200  Ibs/sq  ft 
3,286  lbs  concen  max 
30  Tons  required 
40  Tons  expansion 
16,195  18s 

3,000  lbs 


Capacity,  air  conditioner  30  Tons  required 

40  Tons  expansion 

Weight,  computer  16,195  18s 

Weight,  air  conditioner  3,000  lbs 

Vapor-sealed  room  located  on  3i’d  floor  of  3  story 
office  building  (remodeled  office  area).  Raised  Uni¬ 
strut  floor  acts  as  air  conditioning  plenum.  False 
celling  of  acoustical  tile  acts  as  retxmi  plenum. 

Room  surrounded  on  three  sides  with  thermopane  and 
metal  partitions,  fourth  side  tile  and  concrete  wall. 
Fire  proof  tape  vault  equipped  -with  fire  door  and 
metal  storage  cabinets. 

B  l;  W 

Power,  computer  52  Kw  59  KVA  0.88  pf  ■ 

Volume,  computer  12,000  cu  ft 


59  KVA  0.8i 
12,000  cu  ft 
Volume,  air  conditioner  3>600  cu  ft 

Area,  computer  1,500  sq  ft 

Area,  air  conditioner  3OO  sq  ft 

Room  size,  computer  30  ft  x  50  ft 

Room  size,  air  conditioner  30  ft  x  10  ft 

Capacity,  air  conditioner  32  Tons 

Weight,  computer  19,600  lbs 

Raised  floor  acts  as  cable  race-way  and  as  plenum 
for  20^  of  air  flow.  False /ceiling  pro-vldes  duct 
work  for  return  air.  Concrete  block  building. 

BRC 

Po-wer,  compu-ter  85  Kw  57*70  KVA  0.70  pf 

Power,  air  condlt  l46  Kw  47.5  KVA  0.85  pf 

Volume,  computer  22,000  cu  ft 

Volme,  air  conditioner  8,800  cu  ft 

Area,  computer  .2,200  sq  ft 

Area,  air  conditioner  550  sq  ft 

Room  size,  compu-ter  46  ft  x  48  ft 

Room  size,  air  conditioner  23  ft-x  24  ft 

Floor  loading  250  Ibs/sq  ft 


Capacity,  air  conditioner 
Weight,  counter 
Weight,  air  conditioner 


57.70  KVA  0.70  pf 
47.5  KVA  0.85  pf 
22,000  cu  ft 
8,800  cu  ft 
.2,200  sq  ft 
550  sq  ft 
46  ft  X  48  ft 
23  ft-x  24  ft 
250  Ibs/sq  ft 
1,000  lbs  concen  max 
40  Tons 
30,482  lbs 
3,430  lbs 


Installed  false  floor,  which  Is  used  as  a^plenum, 
erected  walls  and  partitions,  and  added  power  to  the 
available  power. 


BCCF 

Power,  computer 
Volume,  computer 
Area,  computer 
Weight,  computer 


70.6  Kw 


78.2  KVA 
15,200  cu  ft 
1,5P0  sq  ft 
37,805  lbs 


0.90  pf 


208V,  60  cycle  3  phase,  4  wire,  power  Is  required. 
Raceways  only.  Normal  plant  air  condltlohlng  piped 
through  celling  and  some  throu^  floor. 

Dow 

Power,  computer,  w/perlpheral  equip.  58  KVA/75  amperes 


Volume,  all  equip 
Volume,  computer 
Volume,  air  conditioner 
Area,  all  equip 
Area,  computer 
Area,  air  conditioner 
Room  size 
Floor  loading 


9,912  cu  ft 
1,965  cu  ft 
1,917  cu  ft 
1,239  sq  ft 

312  sq  ft 
231  sq  ft 
21.5  ft  X  59  ft 
13  Ibs/sq  ft 
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Floor  loading  1^00  lbs  oonoen  max 

Capacity,  air  conditioner  21  to  25  Tons 
Weight,  computer  2,850  lbs 

Wel^t,  air  conditioner  -  8OO  lbs 

Building  Is  brick.  Computer  room  Is  on  raised  floor 
In  basement,  with  plenum  of  about  12".  Also  false 
celling.  Power  cables  are  below  floor  ,ln  plenum. 

Hoffman 


129  Kw 
29  Kw 


Power,  computer  82  Kw 

88  KVA 

Power,  air  condition  60  Kw 

60  KVA 

Volume,  computer 

12,000  cu  ft 

Volume,  air  conditioner 

1,600  cu  ft 

Area,  computer 

1, 500  sq  ft 

Area,  air  conditioner 

200  sq  ft 

Room  size,  computer 

50  ft  X  30  ft 

Room  size,  air  conditioner 

20  ft  X  10  ft 

Floor  loading 

15  Ibs/sq  ft 

825  lbs  concen  max 

Capacity,  air  conditioner 

4o  Tons 

Weight,  computer 

25,275  Its 

air  flow 

have  been  in- 

52 

KVA  0.86 

pf 

16 

KVA  0.85 

pf 

24,100 

cu  ft 

9,000 

cu  ft 

2,590 

sq  ft 

750 

sq  ft 

31  ft  6 

in  X  66  ft 

4  : 

15  ft  4 

in  X  20  ft 

7  : 

15  ft  4 

in  X  12  ft 

50 

ft  X  25  ft 

60 

Ibs/sq  ft 

50 

Tons 

28,000 

lbs 

6,400 

lbs 

Falsei  ceiling  with  return  air  ducting  above,  plenum 
chamber  false  floor  for  entry  air,  cooling  tower  on 
roof  for  air  conditioner,  and  floor  registers  behind 
each  unit  to  regulate  Inlet 
stalled. 

SKFL 

Power,  computer  lA  Kw 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 


Room  size,  air  conditioner 
Floor  loading 
Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 

New  air  conditioning  equipment  room  constructed  to 
house  equipment.  It  is  steel  framed  with  asbestos 
siding  and  metal  deck  roof  (insulated). 

Existing  office  area  was  modified  to  house  computer, 
high  speed  printer  and  engineer's  office.  General 
description  of  modifications  is  as  follows: 

New  aluminum  raised  floor  supplies  conditioned  air. 

One  large  return  air  grill  Installed  at  end  of  room. 
There  is  no  celling  supply  or  return  system.  New 
CO2  fire  protection  system  Installed  under  raised 
floor.  Original  acoustical  metal  pan  celling,  Hauser- 
man  partition  walls  and  lighting  arrangement  are  used. 
New  Power  feeds  Installed  to  computer  and  air  condi¬ 
tioning  equipment. 

SRI 

Power,  computer  12T  Kw 

Power,  air  condl  35  Kw 
Volume,  computer 
Area,  computer 
Room  size 
Floor  loading 


Capacity,  air  conditioner 


ll).7  KVA  0.98  pf 

29  KVA  0.99  pf 
22,000  cu  ft 
11,400  cu  ft 

2,000  sq  ft 
950  sq  ft 

4o  ft  X  50  ft 

30  ft  X  31.5  ft 

250  Ibs/sq  ft 
86  Tons 
25,000  lbs 

11,000  lbs 


'I5O  KVA  0.85-0.95  pf 
45  KVA  0.85-0.95  pf 
8,800  cu  ft 
1,100  sq  ft 

30  ft  X  40  ft 
100  Ibs/sq  ft 
200  lbs  oonoen  max 
35  Tons 


The  computer  rests  on  a  raised  floor  which  provides 
space  for  an  air  plenum  and  for  cable  connections. 

The  retium  air  Is  conducted  through  the  false  ceiling 
which  again  acts  as  a  plenum. 


Upjohn 

Power,  computer 
Power,  air  condl 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  'loading 
Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 

False  floor  installed  which  acts  as  air  condition¬ 
ing  plenum,  provides  space  for  connecting  cables 
and  houses  the  sprinkler  heads. 

Calif  Tech 

Power,  computer  40  Kw  42.5  KVA  0.94  pf 
Volume,  computer  200  cu  ft 

Area,  computer  I30  sq  ft 

Area,  air  conditioner  200  sq^ft 

Room  size,  computer  1,000  ff^ 

Room  size,,  air  conditioner  23O  sq  ft 

Capacity,  air  conditioner  25  Tons 

Weight,  computer 

False  celling,  lifting,  air  plenums,  exhaust 
hoods,  floor  trenches,  floor  covering,  power  Inlets, 
picture  window,  paint. 

Cornell 

Power,  computer  40  Kw  50  KVA  0.80  pf 

Power,  air  conditioner  28  Kw  34  KVA  0.80  pf 

Volimie,  air  conditioner  800  cu  ft 

Area,  computer  2,500  sq  ft 

Area,  air  conditioner  100  sq  ft 

Capacity,  air  conditioner  45  Ions 

Weight,  computer  40,000  lbs 

Weight,  air  conditioner  1,100  lbs 

False  ceiling,  elevated  floor,  motor  alternator 
and  compressor  room. 

Georgia  Tech 

Power,  computer  80.I  Kw  54.4  KVA 

Area,  computer  254  sq  ft 

Area,  air  conditioner  1T5  sq  ft 

Room  size,  computer  1,560  sq  ft 

Room  size,  air  conditioner  250  sq  ft 

Capacity,  air  conditioner  4o  Tons 

Wei^t,  computer  27,500  lbs 

Renovate  existing  70-year-old  stone  building;  re¬ 
move  partitions;  poured  slab  floor  with  raceways; 
no  structural  modifications.  Air  conditioner  is 
shared  with  IBM  65O  and  EAM. 

Deere 

Power,  computer  67.43  Kw  61.43  KVA. 

Area,  computer  241.85  sq  ft 

Room  size  1,500  sq  ft 

Floor  loading  250  Ibs/sq  ft 

Weight,  computer  27,905  lbs 

208V,  AC,  60  cycle. 


PRODUCTION  RECORD 

Manufacturer 

Number  in  current  operation  42 

Time  required  for  dellveiy  6-8  months 
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COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Purchase  Monthly- 

Price  Eenial 

220  Primary  System  $520,000  $7,800 

Data  Processor-Model  220 
(includes  automatic  floating¬ 
point  arithmetic) 

Memory  Control  -  Model  380 
Core  Storage  Unit  -  Model  331-1 
(accommodates  up  to  5,000  words) 

Core  Assembly  -Model  382 
(two  assemblies  provided) 

Power  Control  -  Ifcdel  400 
Power  Supply  -  Model  401 
Control  Console  -  Model  4l5 
Supervisory  Printer  -  Model  465 
Photoreader  -  Model  44o 
(1,000  characters  per  second) 

220  Primary  System  further  Includes: 

Numeric  keyboard  and  Interval  timer  (as  part  of  the 
Control  Console),  desk  and  chair;  selection  of  five 
keynote  panel  colors  -  light  blue,  grey,  dark  blue, 
brown,  and  green. 

Cardatron  220  Primary  System  107,200  2,735 

Cardatron  Control  1  -  Model  510 
Cardatron  Control  II  -  Model  511 
Cardatron  Input  -  Model  512 
Cardatron  Output  -  Model  513 
(120  character) 


Magnetic  Tape  Control-Model  550  4-5,000  1,200 

Magnetic  Tape  Storage-Model  55I  21,450  635 

Datafile  -  Model  556  *^9,500  1,475 

Photoreader  -  Model  440  8,000  225 

(1,000  characters  per  second) 

Paper  Tape  Punch  -  Model  470  5>^00  100 

(60  characters  per  second) 

Supervisory  Printer  -  Model  465  '9,600  300 

Supervisory  Printer  -  Model  464  7>000  225 

(less-Off-llne  Reader) 

Cardatron  Input  -  Model  512  29,500  715 

Cardatron  Output  -  Model  5I3  31,200  820 

(120  character) 

Core  Storage  Unit  -  Model  38I-2  27,000  80O 

(accommodates  second  5,000  words) 

Core  Assembly  -  Model  382  18,000  5OO 

(1,000  words  each) 

High  Speed  Printer  Control-  125,000  3,*^50 

Model  261  (minimal  control  features) 

High  Speed  Printer  Control-  144,000  3,950 

Model  271 

High  Speed  Printer  Control-  158,900  4,350 

Model  281  (maximal  control  features) 

Hl^  Speed  Printer  -  Model  272  84,550  2,255 

Tape  Perforator  &  Verifier-  8,100  220 

Model  455 

Tape  Perforator  Format  Merger-  3,300  90 

Model  456 

Paper  Tape  Concerter  -  Model  472  17,000  500 


220  System  Expansion 

Cardatron  system  may  be  expanded  to  a  total  of 
seven  (7)  input  or  output  units  added  in  any  combina¬ 
tion. 

Core  storage  may  be  expanded  to  10,000  words  in 
increments  of  1,000  words  (one  (l).  Cord  Assembly 
required  for  each  1,000  words).  Core  storage  beyond 
5,000  words  requires  the  addition  of  one  (l)  Core 
S-torage  Unit. 


Paper-tape  system  may  be  expanded  to  ten  (lo) 
Photoreaders  for  input.  As  many  as  ten  (lO)  Paper- 
Tape  Punches  or  Supervisory  Printers,  added  in  any 
combination,  may  be  used  for  output. 

The  magnetic  tape  system  may  be  expanded  to  a  total 
of  ten  (10)  Magnetic  Tape  Storage  Units,  all  assonl-  _ 
ated  with  the  single  Magnetic  Tape  Control.  A  max¬ 
imum  of  twelve  (12)  Magnetic  Tape  Storage  Units  may 
be  used  with  a  220  system  that  includes  High  Speed 
.  Printers . 

Each  High  Speed  Printer  can  use  up  to  two  (2)' 
Magnetic  Tape  Storage  Units.  Two  (2)  High  Speed 
Printers  may  be  used  -with  a  220  system,  one  (l)  of 
which  may  be  directly  coupled  to  the  Data  Processor. 

Burroughs  Line  Printer,  Model  289 

For  on-line  use  in  the  Burroughs  205  and  220  Carda¬ 
tron  Systems 

Lease  Purchase 

Standard  Features:  (Per  Month)  Price 

Immediate-access  clutch  $850  $  38,000 

Two  triple  panel  manual  plugboards 
Five  2-posltion  pilot  selectors 
Eight  5-position  co-selectors 
Five  4-posltion  Cardatron  selectors 
Two  digit  selectors 
Twenty  symbol  selectors 
One  half-time  emitter 
Ten  filters 

Six  carriage  skipping  channels  and  one  overflow 
channel 

Pluggable  zero  and  asterisk  print  control 


Optional  Features: 


Group  of  five  2-posltlon  pilot 
selectors 

10 

250 

Group  of  four  5-position  co- 
selectors 

5 

200 

Group  of  Ten  symbol  selectors 
(maximum  two  groups) 

15 

600 

Group  of  t-wo  digit  selectors 

10 

200 

Group  of  ten  filters 

5 

70 

Additional  plugboard 

100 

Burroughs  Card  Output  Unit  -  Model  292 
For  on-line  use  in  the  Burroughs  205  and  220 
Cardatron  Systems 


Standard  Features: 

Immediate-access  clutch  I50 

Six  5”Posltlon  co-selectors 
Five  2-poBition  Cardatron  selectors 
One  digit  emitter 
One  half-time  emitter 
One  single  panel  manual  keyboard 

Optional  Features: 

Double  punch  and  blank  column 
detection  device  (Group  of  20- 
positions-maxlmum  four  groups)  I6 
Offset  stacker  10 

Additional  plugboard 

Burroughs  Card  Input  Unit  -  Model  293 

For  on-line  use  in  the  Burroughs  205  and  220 

Cardatron  Systems 

Standard  Features: 

Immediate-access  clutch  3OO  14,000 

Five  2-posltion  pilot  selectors 
Eight  5-Position  co-selectors 
Two  digit  selectors 
One  half-time  emitter 
One  single  panel  manual  keyboard 


5,800 


740 

225 

50 
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Lease  Purchase 

Optional  Features:  (Per  Month)  Price 

Group  of  five  2-positlon  pilot  $10  $250 

selectors 

One  additional,  digit  selector  10  200 

Additional  plugboard  50 


All  prices  are  subject  to  change  vithout  notice. 
Outline  of  Sale  Policy 

A  standard  Burroughs  Corporation  sales  or  rental 
agreement  will  be  .executed  at  the  time  of  sale  or 
lease . 

Prices  are  P.O.B.  Pasadena,  California. 

Sales,  use  or  other  taxes  Imposed  directly  on  the 
sale  or  rental  of  Burrou^s  machines  by  Federal, 

State,  or  local  governments  will  be  borne  by  the  pm-- 
chaser  or  lessee. 

Maintenance  service  for  purchased  equipment  on  a 
continuing  or  on-call  basis  is  available  by  contract 
throu^  a  staff  of  qualified  service  engineers  sta¬ 
tioned  in  major  cities  across  the  country.  Mainte¬ 
nance  service  for  leased  machines  is  provided  as  re¬ 
quired  to  keep  the  equipment  in  good  operating  con¬ 
dition. 

Rental  agreements  are  effective  for  one  year  from 
the  date  installation  of  the  equipment  is  complete, 
and  remain  in  effect  thereafter  until  terminated  by 
either  party  upon  90  days’  written  notice. 

Machines  mder  lease  may  be  purchased  at  any  -..tme 
at  the  prices  in  effect  at  the  time  the  lease  is 
executed,  less  a  credit  of  405^  of  all  rentals  paid, 
up  to  a  maximum  of  6O/&  of  the  purchase  price. 

Guarantee  and  Installation  Policy 

Except  for  expendable  items,  such  as  tubes,  diodes, 
fuses,  lamps,  and  neon  indicators,  all  equipment  is 
guaranteed  for  one  year  against  defective  material 
or  workmanship. 

The  purchase  or  lease  of  Burroughs  machines  Includes 
the  following: 

1.  Necessary  manuals  which  describe  operation  of 
the  equipment. 

2.  Hie  services  of  trained  personnel  to  supervise 
installation  in  the  customer's  plant. 

5.  Prescribed  training  of  the  customer's  employees 
by  qualified  Burroughs  instructors  in  programming, 
operation  and  maintenance  procedures  and  techniques. 

The  Burroughs  ”100/f0  Plan"  for  rental  of  220  Data 
Processing  Systems 

The  100/TO  Elan,  is  a  new  approach  to  the  rental 
of  major  scale  data  processing  equipment.  To  qualify 
for  rental  under  the  "100/ fO  Plan" ,  a  system  which 
normally  rents  for  at  least  $15,800  per  month  must 
be  ordered  ($11,100  per  month  under  "lOO/TO"). 

As  long  as  monthly  usage  remains  at  100  hours  or 
less,  only  TO?^  of  the  monthly  rental  must  be  paid. 

The  lessee  has  the  option  to  convert  to  the  regular 
lT6-hour  standard  rental  plan  at  any  time  his  work 
load  demands  the  additional  time.  However,  once  the 
lessee  has  exercised  the  option  to  convert  to  regu¬ 
lar  lT6-hour  monthly  contract,  he  may  not  revert 
back  to  the  "lOO/TO  Plan". 

The  "IOO/TO  Plan" -applies  to  only  on-line  equip¬ 
ment,  excluding  the  High  Speed  Printer  System,  and 
the  Input/Output  Cardatron  Equipment,  however  the 
monthly  rental  of  any  off-line  equipment  may  count  ' 
toward  the  minimum  total  rental  of  $15,800  per  month. 

Use  time  for  the  100  hours  is  defined  as  the  time 
during  which  the  system  or  any  components  thereof  is 
in  operation,  exclusive  of  preventive  or  remedial 
maintenance  -time:  when  system  components  are  normally 
inter-connected  the  sum  of  the  regular  monthly  charges 
for  these  components  is  to  be  taken  as  the  regular 


monthly  charge  for  the  system  in  determining  the  hour¬ 
ly  additional  use  rate. 

Burroughs  Corporation  will  provide  the  necessary 
parts  and  service  to  maintain  the  equipment  in  good 
operating  condition  as  required  during  its  regular 
business  hours,  eight  a.m.  to  five  p.m.,  Monday 
through  Friday  excluding  holidays. 

Maln-tenance/Servlce  Contracting 

Burrou^s  will  teep  the  machines  in  good  operating 
condition.  All  oos-bs  'of  maintenance  (except  for 
ribbons  and  supplies)  -will  be  borne  by  contractor 
unless  the  required  maintenance,  is  due  to  the  fault 
or  negligence  of  the  lessee. 

Burroughs  shall  provide  maintenance  service  during 
all  periods  of  operation.  Upon  mutual  agreement, 
contractor  will  assign  "on  site"  service  engineers. 

The  lessee  will  provide  adequate  storage  space  for 
spare  parts,  and  adequate  -working  space  including 
heat,  light,  ventilation,  electric  current  and  outlets, 
for  -the  use  of  the  service  engineers.  These  facilities 
-will  be  -within  a  reasonable  distance  of  the  machines 
to  be  serviced  and  will  be  provided  at  no  cost  to 
contractor. 

Preventive  (scheduled)  maintenance  for  each  machine 
-will  be  furnished  on  a  schedule  vdiich  is  mutually 
acceptable  to  the  lessee  and  Burroughs  and  which  is 
consistent  with  the  operating  requirements. 

Burroughs  will  always  be  responsive  to  the  malnte- 
rance  requirements  of  the  lessee.  All  remedial  (un¬ 
scheduled)  maintenance  will  be  performed  promptly 
after  notification  to  contractor's  nearest  service 
location  that  a  machine  is  Inoperative. 

If  contractor  is  unable  to  restore  a  machine  to 
good  operating  condition  and  the  machine  remains  in¬ 
operative  for  a  continuous  period  of  24  hours  during 
scheduled  work  days  of  the  installation  from  tk_-  time 
the  lessee  notifies  contractor  that  the  machine  is 
inoperative,  and  it  is  determined  that  (l)  the  machine 
became  Inoperative  through  no  fa-ult  or  negligence  of 
the  lessee,  and  (2)  the  lessee’s  production  require¬ 
ments  werS  Interfered  -with  as  a  result  of 'the  machine 
breakdo-wn,  Burro-ughs  will  grant  to  the  lessee  a  credit 
-for  each  hour  the  machine  eas  Inoperative.  Such 
credit  shall  be  l/lT6th  of  the  monthly  charge  for 
the  inoperative  machine  plus  1/I76th  of  the  monthly 
charge  for  an  interconnected  machine  not  usable  as  a 
result  of  the  breakdown;  provided,  ho-wever,  that  the 
credit  granted  for  each  machine  shall  in  no  instance 
exceed  l/50th  of  the  monthly  charge  for  the  machine 
in  each  24  hour  period. 

Burroughs  will  use  its  best  efforts  to  assist  the 
lessee  in  procuring  service  on  equipnent  compatible 
with  that  used  by  the  lessee,  to  meet  emergencies 
such  as  a  major  breakdown,  conversion  from  one  system 
to  another,  unforeseen  peak  loads,  etc.  The  lessee, 
at  its  option,  may  accept  or  reject  the  offer  of  use 
of  emergency  equlpnent.  If  accepted,  the  cost  of 
such  services,  if  any,  -will  be  arranged  on  an  indivld- 
-ual  installation  basis. 

USA-SEDL 

2,000  words  storage,  paper  tape  input,  supervisory 
printer  output,  additional  2,000  words  of  storage, 

4  magnetic  tapes,  paper  tape  punch,  Cardatron  (l  in¬ 
put,  2  output),  all  rent  for  $17, OOO/month,  including 
ser\d.oe . 

USH  LBHS 

Central  Processor,  10,000  words  core  storage,  super¬ 
visory  printer,  photoreader,  paper  tape  punch,  Carda¬ 
tron  -with  one  input  and  four  output  units,  ten  mag¬ 
netic  tape  storage  -units  and  high  speed  printer, 
printer  control  (medium)  and  one  magnetic  tape  stor¬ 
age  unit  cost  $1,209,117. 
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USAF  ACIC 

Purchase  price  for  basic  system,  consisting  of, 
data  processor,  memory  control  (2,000  words),  power 
control,  control  console,  supervisory  printer,  and 
photoreader  is  $520,000. 

Purchase  price  for  additional  equipnent,  consisting 
of '  Cardatron  Control  !,  Cardatron  Control  lij  Carda- 
tron  Input,  Cardatron  Output,  Cardatron  Output  for 
IBM  407,  Cardatron  Output  for  IBM  525,  paper  tape 
punch,  ad^tional  core  memory  (3,000  words),  magnetic 
tape  control,  and  six  magnetic  tape  storage  units 

is  $320,006. 

USAF  DCS/C  ATC 

220  Primary  System  and  Cardatron  I  and  H  rents 
for  $9, 000/month. 

Model  550,  seven  551' s,  470,  512,  four  513's,  381-2 
and  3S2  rent  for  $14, 540/month. 

TAC 

$7, 800/month  (includes  the  data  processor,  control 
console,  memory  control,  2,000  words  of  core  storage, 
supervisory  printer,  paper  tape  reader,  power  con¬ 
trol),  and  $10, 020/month  includes  the  Cardatron  Suh- 
system,  magnetic  tape  control  unit,  magnetic  tape 
storage  unit,  3,000  words  additional  core,  IBM  407 
Printer,  IBM  089  Card  Read,  and  IBM  514  Card  Punch. 

uses 

The  primary  system,  Including  220  Data  Processor, 

380  Memory  Control,  38I-I  Core  Storage  Unit,  382  Core 
Assembly  (2,000  words),  400  Power  Control,  401  Power 
Supply,  415  Control  Console,  465  Supervisory  Printer, 
440  Photo-Reader,  rents  at  $7,800  per  month,  and  the 
Cardatron  Primary  System,  including  the  510  Cardatron 
Control  I,  511  Cardatron  Control  II,  512  Cardatron 
Input  Unit,  513  Cardatron  Output  Unit,  rents  at 
$2,735  per  month, 

Abbott 

220  Primary  System  with  5j000  words,  Cardatron  Pri¬ 
mary  System  (l  in  -  1  out),  and  magnetic  tape  control 
and  6  units  cost  $643,200, 

Additional  Cardatron  output  and  peripheral  equip¬ 
ment  (IBM),  i.e.  2-087,  2-523,  1-407  cost  $129,950. 

220  Basic  System  with  Cardatron  and  6  magnetic 
tapes  rent  at  $16, 005/month. 

Additional  Cardatron  output  and  IBM  peripheral  equip¬ 
ment  rent  at  $3,107/month. 

B  &  W 

Basic  system  including  magnetic  tape,  printer, 
punch,  reader  and  Cardatron  rents  at  $21,500/month. 

Off-line  printer,  sorter,  reproducer,  key  punches, 
and  verifier  rent  at  $1, 500/month. 

Rents  include  maintenance. 

ERC 

1  Data  processor,  1  maiiory  core,  1  core  storage 
unit,  1  core  assembly,  1  power  control,  1  power  supply, 
1  control  console,  1  supervisory  printer,  and  1  photo- 
reader  cost  $320,000. 

1  Cardatron  Control  I,'  1  Cardatron  Control  II,  1 
Cardatron  input,  2  Cardatron  output,  1  magnetic  tape 
control,  6  magnetic  tape  storage,  1  photoreader,  1 
paper  tape  punch,  1  supeivlsory  printer,  1  Cardatron 
output,  1  core  storage  unit,  and  8  core  assembly  cost 
$484,400. 

These  rent  for  $7,800/month  and  $10,270/month 
respectively. 

Maintenance  cost  $39,528  per  year. 

Dow 

Primary  system  $7,800/month  with  40?^  applicable  to 
purchase  price.  Price  approximately  $320,000. 

Rental/lease  of  peripheral  equipment  $6,220/month. 
Purchase  price  approximately  $200,000  less  40St  of 
rental  price. 

Basic  computer  was  rented/leased  for  $7,800/month. 


Rental  rates  for  additional  equipment 
Punches  $100/month 

Printers  300/month 

Magnetic  Tape  Control  1,200/month 

Magnetic  Tape  Storage  535/™oiith 

Cardatron  2 , 735 /month 

Magnetic  Tape  Storage  635/month. 

Maintenance  charges  on  peripheral  equipment. 

Hoffman 


A  5,000  word  Core  Memory,  a  Cardatron,  5  Magnetic 
Tape  Units,  2  1  KCPS  Photoreaders,  Supervisory  Print¬ 
er,  IBM  407,  087,  521,  and  Paper  Tape  Punch  cost 
approximately  $840,000. 

The  X-Y  Plotter  cost  $32,000. 

Maintenance  cost,  approximately  $3,000/month. 

SKFL 


Rental  Contracting  and  Rates  for  Basic.  System 


'  Components  -  Basic  System 

Type 

Monthly  Rer 

Data  Processor 

220 

Core  Storage 

381-1 

Memory  Control 

380 

$  9,300 

Control  Console 

415 

Paper  Tape  Punch 

470 

100 

Magnetic  Tape  Control 

550 

1,200 

Magnetic  Tape  Storage 

551 

^1*5 

Cardatron  Control 

510 

1,200 

Cardatron  Input 

512 

715 

Cardatron  Output  (2) 

513 

1,640 

High  Speed  Printer  Control 

271 

3,950 

High  Speed  Printer 

272 

2,255 

Total 

$24,805 

Rental  Rates  for  Additional 

Equipment 

Components  -  Additional  Equip. 

$  880.00 

IBM  Printer 

407 

IBM  Card  Punch 

523 

97.90 

IBM  Card  Reader 

548 

242.00 

SRI 

Total 

$1,219.90 

Power  supply,  arithmetic  unit,  console,  paper  tape 
reader,  paper  tape  punch,  console  typewriter  output, 
2,000  word  memory  cost  $320,000. 

$18,000/1,000  words  memory  (to  a  total  of  10,000 
words),  card  equipment-buffer  with  read,  write  and 
punch  facilities,  approx.  $138,400;  magnetic  tape 
control,  approx.  $45,000;  magnetic  tape  units  $21,450 
(to  a  total  of  10). 

IBM  407,  525,  087,  approx.  $l,200/month  rental. 

Maintained  by  Burroughs  (5  tapes,  Cardatron  1  In- 
2  out,  primary  system)  at  approx.  $2,900/mDnth. 

Upjohn 

$1,090,000  for  the  system,  which  is  maximum. 

$29,075  per  month  for  the  system  which  is  maximum. 

Cal  Tech 

Gift  from  Burroughs. 

Cornell 

Data  processor,  4  magnetic  tapes,  memory,  Cardatron, 
paper  tape  equipment  -  $600,000. 

$18,000  per  year  for  maintenance. 

Georgia  Tech 

Power  supply,  power  control,  data  processor,  memory, 
Cardatron,  paper  tape  punch,  supervisory  printer, 
photoreader,  magnetic  tape  control  \mit,  four  magnetic 
tape  storage  units,  $310,000  (educational  rate). 

IBM  089,  IBM  523,  IBM  407,  IBM  026  (2),  IBM  O56 
$1,288  per  month.  6056  educational  discount  given 
by  IBM. 

Maintained  by  Georgia  Tech 'personnel. 

Stanford 

Computer,  console,  photoreader,  2,000  words  core, 
supervisory  printer,  power  control  and  supply: 

$320,000. 
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Paper  tape  punch,  Caxdatron  (l  input;  2  output), 
6,000  words  core,  5  magnetic  tape  storage  units: 
$420,000. 

IBM  525,  87,  407:  approx.  $l,100/month. 
Maintenance  $40,000/year. 


PERSONNEL  REQUIREMENTS 


Manufactirrer 

One  8-H6ur 
Shift 


Supervisors 
Analysts 
Programners 
Coders 
Lihrariahs 
Operators 
Engineers 
In-Output  Oper 
Tape  Handlers 
USA-SRDL 


Two  8-Hbur 
Shifts 
1 
6 
6- 
2 
1 

3 

4 
2 
2 


Three  8-H6ur 
Shifts 
1 
6 
6 
2 
1 
4 
6 
3 
3 


One  8-Hbur  Shift 
Supervisors  1 

Analysts  &  Programmers  9 

Clerks  5 

Curators  3 

Operations  tends  toward  open  shop. 

Courses  in  programming  given  monthly  for  technical 
personnel, 

USH  LBHS 

...  One  8-Bbur  Shift 


Supervisors 
Ankiysts 
Programners 
Clerks 
Iilhrorians 
Operators 
In-Output  Oper 
Tape  Handlers 


Recommended 

3 
7 

10 

4 
1 
2 
T 
1 


two  groups  and  work  split  shifts.  Console  operators 
are  also  responsihle  for  Tape  Library  duties.  Com¬ 
puter  operators,  -  in  addition  to  operating  computer; 
are  also  responsible  for  operating  supporting  EDP 
equipment. 

Engineers  81  Technicians.  Are  employees  of  Burroughs 
Corporation  located  at  this  Installation  to  maintain 
'  the  220  computer. 

(deration  tends  toward  closed  shop. 

Methods  of  training  used  Include  courses  in  Program¬ 
ming,  Coding  and  Operating  Techniques  presented  by 
manufacturer,  various  related  coiu’ses  presented  by 
the  Air  Force,  and  on-the-job  training. 

USAF  DCS/C  ATC 

Operation  tends  toward  closed  shop. 

A  combination  of  formal  progremmdng  training  provid¬ 
ed  by  the  manufacturer  and  on-the-job  training. 

ATC  ■  -  ■ 

One  8-Hour  Shift 


Recommended 
Supervisors  3  5 

Analysts  3  5 

Erogrammers  11  17 

Clerks  1  & 

Librarians  1 

Operators  2  2 

(^ration  tends  toward  closed  shop. 

Classroom  instruction  by  a  Burroughs  Corporation 
instructor  and  closely  supervised  on-the-job  training. 

USGS 

One  8-Hour  Shift 

Supervisors  2 

Analysts,  Programmers  &  Coders  8 
Clerks  2 

Llbrarlans-Operators  2 

Engineers-Techniclans  2  Burrou^s  Corp. 

personnel 

.  Operation  tends  toward  open  shop.  '  ' ‘ 

Methods  of  training  Includes  schools  sponsored  by 
Manufacturers  of  equipment  and  on-the-job  training. 

Abbott 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts,  Prog.  &  Coders  8  12 

Librarians  ""1  1 

Operators  1  2 

Engineers  2-3  3 

Methods  of  training  analysts  is  three  -week  formal 
course  and  work  with  experienced  analyst.  Operators 
are  given  on-the-job  training  -with  programmers  and 
engineers . 


Operation  tends  toward  closed  shop. 

On-alte  200  hour  course,  developed  by  Shipyard, 
conducted  by  Burroughs  Corporation.  Trainees  selected 
from  composl-te  Civil  Service  Examination  (portions 
applicable  from  FSEE,  EDP,  Math,  etc.).  On-site  40 
hour  High  Speed  Printer  Course  by  Burroughs.  On-site 
80  hour  EDP-HSP  Course  in  Operations  by  Burroughs. 
On-site  courses  in  Tape  and  Program  Principles  by 
Shipyard  -  total  120  hours. 

All  personnel  were  selected  and  hired  from  within 
the  Shipyard.  Centralized  analysis,  programming 
and  operations  of  all  EAM  and  IXP.  EAH  personnel 
excluded  (key  punch  and  tabulating).  Librarians 
assist  tape  handlers. 

UBAF  ACIC 

One  8-Hbur  Two  8-Hour 
Shift  Shifts 

Supervisors  5 

Analysts  2 

Programmers  12 

Clerks  3 

Operators  3  3 

Engineers  2 

Technicians  3 

In-Output  Oper  -  6  3 

Programmers.  The  programming  personnel  are  divi¬ 
ded  into  groups,  each  group  performing  in  various 
fields  of  application,  such  as  Cl-vUlan  Payroll, 
Manhour  and  Cost  Accofuntlng,  Chart  Inventory  and 
technical  Coq^-tatlons. 

Operators.  Consists  of  two  console  operators  and 
four  coaster  operators.  Personnel  are  divided  into 


One  8-Hour  Shift 

Supervisors  3 

Analysts-Programmers  12 

Curators  ,  3 

In-Output  O^T  3 

Operation  -tends  to-ward  closed  shop. 

Methods  of  training  used  includes  two  -weeks  lectures 
followed  by  on-the-job  training. 

BRC 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  2  2 

Analysts  2  3 

ft-ogrammers  4  6 

Coders  1  2 

Clerks  2  2 

Librarians  1  1 

Operators  3  3 

Engineers  3  3 

Operation  tends  toward  open  shop. 
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Erogrammers  are  trained  1)7  supervisory  personnel 
and  operators  are  trained  by  Burroughs  Corporation. 
They  are  capable  of  operating  the  computer.  Input 
and  output  equipment  and  all  other  peripheral  equip¬ 
ment. 

BCCP 

Since  the  computer  Is  on  the  premises  of  one  of 
the  manufacturer's  (Burroughs)  plants,  there  Is  a 
section  responsible  for  the  activities  of  the  three 
systems  within  the  Computer  Facilities.  The  three 
systems  are  the  Burroughs  205,  Burroughs  220,  and 
Burrou^s  ELOl.  The  Computer  Facility  consists  of 
the  manager,  two  computer  specialists,  one  operator, 
and  one  scheduler.  With  the  exception  of  the  opera¬ 
tor  who  Is  on  swing  shift,  the  rest  of  the  staff  Is 
on  prime  shift.  j 

There  are  three  engineers  on  duty  0400  -  1300  hours 
for  the  220.  There  Is  one  engineer  on  standby  from 
0000  -  0900  hours  for  all  systems  In  the  plant.  Other 
hours  are  covered  by  I5  minute  on-call  engineers. 

The  aforementioned  staff  Is  adequate  for  good  system 
reliability. 

Dow 

One  8-Hbur  Shift 

Supervisors  1 

Analysts  7 

Programmers  ,  2 

Clerks  1 

Operators  1 

In-Output  Oper  1 

Tape  Handlers  1 

Operation  tends  toward  open  shop. 

Training  classes  fop  programmers  2  or  3  times  a 
year.  Also  current  Information  on  programming  Is 
released  regularly. 

Hoffman 

One  8-Hbur  Shift 
Used  Recommended 

Programmers  1  1 

Operators  1  1 

Snglneers  1  1 

Technicians  3  5 

In-Output  Oper  1  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  manufacturer's 
school. 

HMETJ  Is  authorized  to  sell  couqiuter  time  to  other 
government  contracts  at  a  rate  of  approximately  $50 
per  hour,  which  Is  about  one-third  the  rate  nonally 
charged  on  a  service  bureau  basis  for  a  slsallar  con¬ 
figuration  of  equlpuent. 

Interested  parties  are  advised  to  contact: 

Edmund  H.  DlGlullo 
Hofftaan  Military  Products  Division 
3717  South  Grand  Avenue 
Los  Angeles  7,  California 

SKFL 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  3  5 

Analysts  6  6 

Programmers  8  8 

Operators  4  5 

Engineers  3  2 

Opeiution  tends  toward  open  shop. 

Methods  of  training  used  Includes  basic  punched 
card  Indoctrination,  formal  programming  training, 
formal  principles  of  operation,  on-the-Job  training, 
and  miscellaneous  related  courses. 

SRI 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Is  tutorial,  since  we  add 
only  one  or  two  persons  at  a  time. 


The  staff  Is  small.  Programmer  encompasses  parts 
of  positions  called  analyst,  programmer,  coder,  op¬ 
erator. 

SRI  has  a  permanent  1  shift  clerk-scheduler-librar- 
lan-operator  (l  person)  and  a  1  shift  (second  shift) 
operator. 

Upjohn 

One  8-Hour  Shift 

Supervisors  1 

Analysts  9 

Librarians  1 

Operators  2 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  lectures  plus 
time  on  the  system.  Only  2  additional  operators  are 
required  for  the  second  shift. 

Cal  Tech 

Three  8-Hbur  Shifts 
Used  Recommended 

Supervisors  1  1 

Analysts  1  1 

Programmers  1  1 

Clerks  1  1 

Engineers  1  1 

Operation  tends  toward  open  shop. 

Non-credit  coding  courses  given  continuously  to  all 
Interested  school  personnel. 

Operation  ccgiq>letely  open-shop.  All  analysis  and 
coding  done  by  users. 


Supervisors 

Analysts 

Programmers 

Operators 

Engineers 

Georgia  Tech 


One  8-Hbur  Shift 
1 
2 
4 
1 
4 

One  8-Hbur  Shift 


Used  Recommended 

Supervisors  1  1 

Analysts  ■  2  2 

Programmers  3  4 

.  Librarians  1  1 

Operators  2  2 

Engineers  2  2 

Technicians  1 

Operation  tends  toward  open  shop. 

For  the  moat  part  on-the-Job  training  prevails. 

Some  personnel  are  sent  to  schools  operated  by  the 
manufacturer's  of  the  equlpaent  concerned. 

Stanford 

One  8-Hour  Shift 

Supervisors  2 

Programmers  2 

Clerks  2 

Operators  1 

Engineers  1 

Technicians  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  formal  classroom. 
Deere 

One  8-Hbur  Shift 


Bupervisors 

Analysts 

Progrsmmiers 

Clerks 

Operators 

3h-0utput  Open 

Tape  Handlers 


Recommended 

1 

3 

1% 

2 

1 

1/2 


Operation  tends  toward  open  shop. 

Method  of  training  used  is  primarily  on-the-jab 
with  scare  Lurroughs  technical  training. 
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RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

USA-SKDL 

Good  time  5^  Hburs/Week  (Average J 

Attempted  to  run  time  lio  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  1  Odt  59  to  Jl  Mar  60 
Passed  Customer  Acceptance  Test.  1-May  59. 

Time  is  available  for  rent  to  qualified  outside  or- 
f^lzatlons . 

Arrangements  can  be  made  by  other  government  or¬ 
ganizations  for  computer  time. 

USN  LENS 

Average  error-free  running  period  8  hr.  operating 

shift 

Good  time  69  Hours/Week  (Average^ 

Attempted  to  run  time  J6  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.9I 
Above  figures  based  on  period  1  Jul  60  to  31  Jul  60 
Passed  Customer  Acceptance  Test  1  Jun  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

USAF  ACIC 

Good  time  3^-3  Hours/Week  f Average J 

Attempted  to  run  time  36.7  Hburs/VTeek  (Average) 
(grating  ratio  (Good/Attempted  to  run  time)  0.9^ 
Above  figures  based  on  period  I5  Jan  to  I5  Apr 
Passed  Customer  Acceptance  Test  Feb  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USAF  DCS/C  ATC 

Average  error-free  runnung  period  20  Hours 

Good  time  57  Eburs/Week  (Average) 

Atteaqited  to  run  time  59  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.965 
Above  figures  based  on  period  from  Jan  60  to  Mar  60 
Passed  Customer  Acceptance  Test  30  Jun  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

TAG 

Good  time  50  Hburs/Week  (Average) 

Attempted  to  run  time  51.9  Eburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.965 
Above  figures  based  on  period  1  Deo  59  1°  30  Apr  60 
Passed  Customer  Acceptance  Test  21  Aug  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Time  can  be  made  available  to  other  government 
activities  if  an  emergency  arises. 

USGS 

Good  time  42  l/4  Hours/Week  (Average) 

Attempted  to  run  time  48  3/4  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.87 
Above  figures  based  on  period  1  Jul  60  to  30  Jul  60 
Passed  Customer  Acceptance  Test  10  Eov  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Abbott 

Good  time  J2  Hburs/Week  (Average) 

Attempted  to  run  time  87  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.83 
Above  figures  based  on  period  1  May  60  to  3I  Aug  60 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

B  &  W 

Good  time  43  Hours/Week  (Average) 

Attempted  to  run  time  45  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.96 
Above  figures  based  on  period  from  Dec  59  60  Aug  60 
Passed  Customer  Acceptance  Test  4  Dec  59 


Time  is'  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

BRC 

Good  time  53'Hours/Week  (Average) 

Attempted  to  run  time  55  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.97 
Above  figures  based  on  period  6  J\m  60  to  7  Aug  60 
Passed  Customer  Acceptance  Test  6  Jxm  60 
Time  is  available  for  rent  to  outside  organizations 
if  the  system  is  not  being  used  for  in-house  work. 
BCCF 

Good  time  .  133  Hours/Week  (Average) 

Attempted  to  run  time  140  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  from  Jan  60  to  Jul  60 
Passed  Customer  Acceptance  Test  J\m  59 
Time  is  available  for  rent  to  outside  organizations. 
Dow 

Good  time  98  Hours/Week  (Average) 

Attempted  to  rxm  time  100  Hours/Week  (Average) 
(derating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  from  Jan  60  to  May  60 
Passed  Customer  Acceptance  Test  Aug  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

At  present  we  are  using  computer  about  470  hours  a 
month  and  will  probably  continue  to  do  so  for  6 
months . 

SKFL 

Average  error-free  running  period  5.5  Hours 

Good  time  38.7  Hours/Week  (Average) 

Attempted  to  run  time  49.2  Hours/Week  (Average) 
Curating  ratio  (Good/Attempted  to  run  time)  O.786 
Above  figures  based  on  period  1  Feb  60  to  31  Jul  60 
Passed  Customer  Acceptance  Test  3I  Dec  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Renting  of  computer  time  to  outside  concerns  is  on 
an  "as  available"  basis.  Currently  have  separately 
negotiated  time  buy-back  agreement  with  manufacturer 
and  cooperative  time  rental  agreements  with  three 
additional  organizations. 

SRI 

Average  error-free  running  period  approx.  12  Hours 
Good  time  36. BO  Hours/Week  (Average) 

Attempted  to  run  time  40.27  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.914 
Above  figures  based  on  period  8  Feb  60  to  25  Jul  60 
Passed  Customer  Acceptance  Test  1  Mar  60 
Time  is  available  for  r^t  to  outside  organizations. 
Upjohn 

Good  time  64  Hours/Week  (Average) 

Attempted  to  run  time  75  Ho\irs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  from  Jul  60  to  Aug  60 
Passed  Customer  Acceptance  Test  I3  Oct  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Cal  Tech 

Good  time  I5I  Hours/Week  (Average) 

Attempted  to  run  time  I53  Hours/Week  (Average) 
(derating  ratio  (Good/Attempted  to  run  time)  O.987 
Above  figures  based  on  period  I5  Mar  60  to  I5  Apr  60 
Passed  Customer  Acceptance  Test  7  Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Cornell 

Passed  Customer  Acceptance  Test  I5  Sep  59 
Time  is  available  for  ent  to  outside  organizations. 
Georgia  Tech 

Average  error-free  running  period  3  Hours 

Good  time  I8  l/4  Hours/Week  (Average) 

Attenqited  to  run  time  I9  l/4  Hours/Week  (Average) 
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Operating  ratio  (Good/Attempted  to  run  time)  O.95 
Above  figures  based  on  period  1  May  60  to  1  Aug  60 
Passed  Customer  Acceptance  Test  ^  Aug  59 
Time  is  available  for  rent  to  outside  organizations. 

The  above  figures  were  taken  during  an  extensive 
modification  period.  The  entire  system  is  available 
for  rent  at  $100  per  hour  for  research  projects  re¬ 
quiring,  the  use  of  our  staff. 

Stanford 

Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Deere 

Good  time  1^5.6  Bburs/Week  (Average) 

Attempted  to  run  time  53.5  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  A  Jan  60  to.  28  Aug  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Parallel  access  to  storage  (U  digits  per  word) . 

Automatic  storage  to  storage  transfer  at  181)-,  000 
digits  per  second. 

Direct  storage  addition,  tallying,  and  program 
loop  control. 

Multi-functions  instructions,  B  register,  partial 
word  arithmetic,  and  automatic  tallylng-reduces  pro¬ 
gram  length. 

Specially  designed  logic  instructions  and  controls 
to  simplify  programming. 

Automatic  program  "float  in". 

Facilities  for  inspection  and  storage  of  informa¬ 
tion  on  the  control  console. 

Ten  program  control  switches  provides  flexible 
manual-control  of  the  computer  operation. 

An  interval  timer  is  available  for  problem  timing. 

Magnetic  tape  subsystem  provides  file  capacity 
of  over  500  million  digits,  any  one  of  which  is  read¬ 
ily  available  in  seconds. 

Independent  bi-directional  searching  on  any  part 
of  the  first  word  of  any  record  (for  fast  file  access). 

Independent  "scanning"  on  any  part  of  any  of  the 
first  10  words  of  any  record. 

Updated  records  may  be  recorded  on  the  same  tape 
area  (selective  updating  for  low-volume  file  access 
processing) . 

Updated  records  may  be  recorded  on  new  tape  area 
(total  updating  for  high-volume  file  access  process¬ 
ing)- 

Selectable  record  length  -  110  to  1,100  digits. 

Tape  flow  areas  automatically  bypassed. 

Automatic  parity  checking,  digit  count,  and  word 
count. 

A  complete  buffering  and  editing  system  connects 
card  readers,  card  punches,  and  line  printers  to  the 
220  Data  Erocessor. 

Complete  facilities  for  input  and  output  with  paper 
tape  are  available. 

Special  recommended  procedures  for  magnetic  tape 
labelling,  storing,  shipping,  and  protection  from 
humidity,  temperature,  electrical,  fire,  or  other 
damage: 

220  tfagnetlc  Tape  Handling:  BMTRl  is  a  general- 
purpose  tape-handling  routine  which  is  provided  to 
any  installation  by  the  Burroughs  Corporation,  to 
insure  the  most  efficient  handling  of  any  problems 
in  regard  to  the  use  of  the  magnetic  tape  system. 

The  operating  environment  is  the  same  as  that  speci¬ 
fied  for  the  220  System. 


Required  storage  environment:  Temperature,  65  de¬ 
grees  to  80  degrees  Fahrenheit;  relative  humidity, 
koi>  to  60^;  electromagnetic  fields,  not  to  exceed 
three  oersteds;  where  radiation  is  not  dangerous  to 
people;  free  from  excessive  vibration;  dust  proof 
containers;  reels  placed  in  boxes  and  stored. on  edge 
in  a  vertical  position.  Minimum  storage  file  at 
least  one  year  when  stored  as  above. 

USN  LBNS 

Magnetic  tapes  are  stored,  in  a  fire  resistant  plaster 
wall  vaxfLt  built  in  a  concrete  warehouse  building 
with  automatic  overhead  sprinkler  system.  Tapes  are 
filed  in  Individual  plastic  dustproof  containers  in 
an  upright  position  in  steel  filing  cabinets.  Tape 
reels  have  been  numbered  serially  to  identify  tapes 
of  varying  lengths  and  block  size.  Plain  masking 
tape  is  used  to  label  reels  to  indicate  the  pertinent 
computer  application,  tape  file  identify,  day's  bus¬ 
iness  and,  tape  unit  on  which  created.  The  storage 
and  operating  environment  is: 

Temperature:  65°  to  80  F 

Relative  Humidity  40^  to  6056 

USAF  ACIC 

Magnetic-core  Internal  storage  results  in  high  com¬ 
puting  speeds  and  multiple  input-output  devices  pro¬ 
vide  considerable  flexibility  in  the  system.  Full- 
dimensional  expansion  allows  for  additions  to  the 
system  as  need  arises,  such  as  multiple  tape  data 
file,  etc. 

Magnetic  tapes  are  maintained  in  the  computer  room, 
which  is  controlled  for  the  proper  temperature  and 
humidity.  Equipment  requirements  for  fire  resistant 
tape  storage  have  been  surveyed  and  will  be  submitted 
f6r  procurement  action,  subject  only  to  fimd  limita¬ 
tions. 

Remote  duplicate  storage  of  critical  data  and  pro¬ 
gram  tape  records  is  in  the  process  of  being  accom¬ 
plished.  Negotiations  are  in  progress  to  obtain  a 
siu-plus  underground  ammunition  storage  location  from 
the  Department  of  the  Army. 

TAG 

Outstanding  system  features  include  Cardatron  sys¬ 
tem  for  buffered  on-line  input  and  output.  This 
system  (Cardatron)  also  offers  complete  80  column 
alphabetic  input  and  120  column  alphabetic  output. 
Magnetic  tape  system  with  ability  to  search  for 
records  independent  of  main  computer  operation,  and 
to  do  selective  updating  (i.e.,  to  write  an  updated 
record  back  onto  the  same  area  of  tape  from  which  it 
was  previously  read..  This  precludes  the  necessity 
of  completely  copying  a  tape  during  an  updating  run. 
High-speed  paper  tape  reader  as  additional  input  to 
system.  Very  comprehensive  control  from  console  for 
operator  intervention  and  debugging.  Magentlc  tape 
system  with  two  separate  data  lanes  per  tape  with 
independent  search  and  selective  update  features. 

Tapes  are  identified  by  a  Job  Humber.  Tapes  are 
stored  in  cabinets  commercially  produced  solely  for 
such  purpose.  "Original"  tapes  are  protected  from 
humidity  and  temperature  by  storage  in  the  computer 
room.  "Duplicate"  (copies)  tapes  are  stored  in  an 
alternate  location  to  provide  for  reconstruction  of 
operation  in  the  event  of  destruction  of  the  "origi¬ 
nal"  tapes  (fire,  etc.) 

Abbott 

Unique  system  advantages  include'  magnetic  tape  search 
and  scan  are  not  computer  interlocked. 

B  &  W 

Magnetic  tapes  are  stored  in  a  controlled  atmosphere 
computer  room. 

BRC 

Outstanding  features  Include  decimal  operation, 
built-in  automatic  floating  point,  partial -word  oper- 
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atlon,  two-way  Index  register,  record  transfer,,  and 
prograBBied  decisions. 

Unique  system  advantages  include  complete  register 
display,  information  entry  and  inspection,  ten  pro¬ 
gram  switches,  simultaneous,  independent  operation, 
automatic  editing  and  format  control,  choice  of  for¬ 
mats,  and  unrestricted  alphanumeric  operation. 

Tapes  are  labeled,  stored,  re-edited  and  pre-bloch- 
ed  periodically.  They  are  wrapped  in  aluminum  foil 
when  shipped.  The  tapes  are  stored  in  the  con^mter 
room  >rtjlch  has  temperature  and  humidity  control. 

BCCJ?' 

Outstanding  features  include  a  very  compreehnslve 
magnetic  tape  system.  There  are  18  distinct  commands, 
variable  length  records,  buffered  searching  and 
scanning  without  having  fixed  addresses.  The  use  or 
a  Datafile  greatly  enhances  the  use  of  an  operating 
system.  Excellent  programming  systems  are  available, 
such  as  the  Burroughs  Assembler  -  Compiler,  Blessed 
Assembler  -  Compiler,  ALC50L  58  Algebraic  Compiler, 
and  the  Star  2  Asseidiler. 

Dow 

System  is  an  inexpensive  high  speed  computer.  Tapes 
are  stored  in  the  computer  room.  System  needs  mag¬ 
netic  tape  to  hl^  speed  printer  and  cards  to  mag¬ 
netic  tape  conversion  facility. 

SKFIi 

Outstanding  featirres  Includes  a  sophisticated  tape 
sub-system. 

Unique  system  advantages  Include  a  forward  and 
reverse  search  and  scan  on  tape  sub-system  dual  lane 
tape. 

Handling  magnetic  tape  includes  the  following  pro¬ 
cedures: 
labelling 

Job  Identification 

Internal-  Positive  Labelling 

External  Physical  Labelling 
Storing 

Coiiputer  site  -  open  52  reel  racks 

Retention  site  -  open  52  reel  racks 
Protecting 

Continuous  conditioned  atmosphere 

Computer  site  protected  with  semi -auto.  COg  sub¬ 
floor  system  plus  CO2  hand  extinguishers 

Automatic  power  shutdown  in  event  the  site  fire 
alarm  is  actuated 

98^  of  site  construction  and  components  are  of 
fire  proof  materials. 

Upjohn 

Outstanding  features  Include  a  large  core  storage. 

Magnetic  tape  is  stored  under  same  conditions  as 
computer  rocm  -  in  a  tape  library.  Each  reel  number¬ 
ed  and  a  history  maintained  by  this  nundier. 

Georgia  Tech 

Outstanding  features  Include  a  cco^etely  buffered 
card  input  and  output,  completely  buffered  magnetic 
tape  sub-system,  and  the  ability  to  simulate  the 
Burroi^ghe  205  System  with  a  speed-up  of  about  3  -to  1. 

Magnetic  tape  is  stored  in  the  computer  room  where 
the  humidity  stays  between  kO  and  60^  and  the  tempera- 
tirre  between  JO^T  and  80°F.  It  is  not  protected  from 
fire  damage  but  is  stored  in  metal  cabinets. 


Deere 

Magnetic  file  label  on  beginning  of  tape  and  physical 
file  label  on  reel  containing  file  number,  reel  num¬ 
ber,  program  origin,  date,  size  and  type  of  record. 
Curren-t  files  stored  in  Remington  Rand  portable  stor¬ 
age  trucks  in  air  conditioned  and  h\mildlty  controlled 
computer  room.  Historical  files  and  unused  tape 
stored  in  fireproof  air  conditioned  vault. 


FUTURE  PLANS 

USA-SRDL 

Hems  are  being  made  to  do  the  Laboratory’s  technical 
reporting  by  means  of  the  computer. 

USAF  ACIC 

At  present,  work  effort  is  being  concentrated  on 
conversion  of  card  programs  to  magnetic  tape  programs. 
In  addition  to  the  present  programs,  proposed  systems 
will  Include  personnel  administration,  consisting  of 
strength  reports,  workload  and  staffing,  employment 
requirements,  turnover,  wage  schedules,  retention 
lists,  etc. 

It  will  also  Include  mechanization  if  Air  Force 
film  distribution.  Air  Force  projection  films  are 
provided  for  training  purposes  to  the  Air  Force  and 
to  other  organizations  upon  request.  This  operation 
will  provide  for  maintenance  of  film.  Inventory  of 
film,  process  of  film  requisitions  and  returns. 

A  new  component  tmder  consideration  is  the  Burroughs 
Datafile,  a  magnetic  tape  storage  device  designed 
for  applications  requiring  large-volume  storage.  With 
a  maximum  capacity  of  approximately  50  million  digits, 
the  Datafile  has  the  ability  to  skip  from  one  part 
of  a  file  to  another  without  searching  throu^^  all 
the  records  stored. 

Consideration  is  also  being  given  to  substituting 
the  IBM  ikOl  input-output  system  for  the  input-output 
components  presently  being  used.  It  appears  a  sub¬ 
stantial  Increase  in  capability  can  be  obtained  at 
no  increase  in  cost. 

USAF  DCS/C  ATC 

Certain  of  the  existing  programs  will  be  refined 
so  that  they  will  operate  more  efficiently. 

The  inquiry  service  provided  DCS/Personnel  will  be 
expanded  dutlng  the  coming  flscel  year. 

TAC 

The  Burroughs  220  System  currently  Installed  will 
be  augmented  with  additional  components  (additional 
core  memory',  additional  tape  units,  etc.)  as  required 
by  the  increased  ■workload. 

A  study  is  currently  underway  to  deteimlne  the  feas¬ 
ibility  of  supplementing  the  Burroughs  220  System 
with  an  IBM  ikOl  Syn-tem,  using  a  "black  box"  for 
language  translation. 

Abbott 

Hew  components  are  to  be  card  reader  300  cards/mln, 
card  punch  200  cards/mln,  additional  core  storage 
(to  10,000  ■words),  and  additional  tape  storage  imits. 

HRC 

There  is  a  possibility  we  may  obtain  additional  per¬ 
ipheral  equipment  such  as  a  high  speed  printer  and/or 
another  line  printer. 
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BCCF 

Eeplacempnt  of  present  card  Input-output  equlpuent 
with  Burroughs  equlpsent.  Burroughs  Model  289  Line 
Erlnter  at  I50  i.lnes/mln,  a  Burrou^s  Model  292 
Output  Unit  at  100  oards/mln,  and  a  Burrou^s  Model 
295  Input  Unit  at  500  oards/mln. 

SKFL 

Proposed  applleatlons  Include  financial  (hilling, 
sales  analysis,  and  payroll),  marketing  (professional 
representative  expense  accounting,  listing  and  selec¬ 
tion  for  international  meirkets,  and  statistical  man¬ 
ipulation  of  data),  manufacturing  (inventory  report¬ 
ing  and  control),  and  research  (statistical  manipu¬ 
lation  of  laboratory  data). 

Georgia  Tech 

Plans  are  being  considered  to  increase  the  internal 
speed  of  the  system  by  about  ZOfi.  Some  form  of  off¬ 
line  magnetic  tape  equlpuent  is  being  considered. 


INSTALLATIONS 

U.  S.  Army  Signal  Research  &  Developnent  Laboratory 
Port  Monmouth,  Hew  Jersey 

Long  Beach  Haval  Shipyard  (Code  UO) 

Long  Beach  2,  California 

USAF  Aeronautical  Chart  &  Information  Center 
2d  and  Arsenal  Streets 
St.  Louis  18,  Missouri 

Statistical  Services  Directorate,  DCS/Comptroller 
Headquarters  Air  Training  Command 
Randolph  Air  Force  Base,  Texas 

Headquarters,  Tactical  Air  Command 
Langley  Air  Force  Base,  Virginia 

U.  S.  Geological  Survey 
Department  of  Interior 
18th  and  C  Streets,  Hi  W. 

Washington,  D.  C. 

Abbott  laboratories 
l400  Sheridan  Roaid 
Forth  Chicago,  Illinois 

Allstate  Insurance  Company 
Pasadena,  Celifomla 
Detroit,  Michigan 
Murray  Hill,  Hew  Jersey 
Harrison,  Hew  York 

The  Babcock  and  Wilcox  Compeiny 
Van  Buren  Avenue 
Barberton,  Ohio 

Burroughs  Research  Center 
Paoli,  Pennsylvania 

Burrou^s  Corporation,  Computer  Facility 
460  Sierra  Madre  Villa 
Pasadena,  California 

The  Dow  Chemical  Company 
Computations  Research  Laboratory 
687  Building 
Midland,  Michigan 

Hoffman  Military  Products  Division 
5740  So.  Grand  Avenue 
Los  Angeles  7,  California 


Smith  KLine  &  French  Laboratories 
1500  Spring  Garden  Street 
Philadelphia  1,  Pennsylvania 

Stanford  Research  Institute 
Menlo  Park,  California 

The  Upjohn  Company 
7171  Portage  Road 
Kalamazoo,  Michigan 

California  Institute  of  Technology 
1201  East  California  Street 
Pasadena,  California 

Cornell  University 

Rand  Hall,  Computing  Center 

Ithaca,  New  York 

Georgia  Institute  of  Technology 
Rich  Electronic  Computer  Center 
Atlanta,  Georgia 

Stanford  University 
Stanford,  California 

John  Deere  Waterloo  Tractor  Works 
400  Miles  Street 
Waterloo,  Iowa 

The  First  Pennsylvania  Banking  &  Trust  Company 
15th  and  Chestnut  Streets 
Philadelphia  1,  Pennsylvania 
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BURROUGHS 

Burroughs  D105  Computing  System 


D  103 


MANUFACTURtR 

Burroughs  Corporation 


APPLICATIONS 


Real-time  control  computer 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  diglts/word 
Binary  diglts/instruotion 
Instructions /word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 


Binary 

20 

7 

1 

64 

Floating  point 
One  address 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  2,200 

Diodes  14,000 

Magnetic  Cores  1,200 


CHECKING  FEATURES 

A  diagnostic  program  is  performed  every  19  milli¬ 
seconds. 

Parity  checks  are  made  on  memory  read- in  and  read¬ 
out. 


ARITHMETIC  UNIT 


Operation 

Add 

Mult 

Dlv 

Arithmetic  mode 

Timing 

Operation 


Incl.  Stor.  Access 
Mlcrosec 
5 

65 

80 

Parallel 

Synchronous 

Sequential 


Media 

Brum 

Core  Registers 


STORAGE 

No.  of  No.  of  Bin  Access 
Words  Dig/Word  Mlcrosec 

3,770  96 

20  20  5 


POWER,  SPACE-,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  29  Kw 

Volume,  computer  450  ou  ft 

Capacity,  air  conditioner  9  Tons 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  reaj.-time,  control 
designed  for  installation  in  an  experimental 
army  air  defense  system.  This  computer  evaluates 
and  controls  assignment  of  up  to  20  batteries. 

Computing  system  performs  iiiExny  laborious,  detail¬ 
ed  calculations  to  tuisist  commanders  in  getting 
maximum  effeotiveneon  for  their  weapons. 


BURROUGHS  DIO5 
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AM/FST-2  Coordinate  Data  Transmitter 


D  104 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 

Special  purpose  digltcJ.  data  processor  for  real  time 
processing  of  radar  data,  as  input  to  SAGE  Central 
Computer.  Dual  equipment.  System  was  designed  for 
U.  S.  Air  Force.  Ail  data  given  is  for  simplex 
equipment,  except  for  power,  space,  weight  and 
sight  preparation  requirements.  These  data  are 
given  for  the  duplex  equipment. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  syoteir’ 

Binary 

Digits  per  output 

53 

Timing 

Synchronous 

Operation 

Concurrent 

System  is  wired  to  perform  a 

special  purpose 

program. 

STORAGE 

No.  of 

No.  of 

Access 

Media 

Words 

Digits 

Microsec 

Drum 

512 

48 

5,000 

Core 

512 

32 

5,000 

Drum 

1,536 

48 

9,000 

Access  times 

are  for  cyclic 

address 

INPUT 

Pulse  Period 


Media  Microsec 

Radar  Surveillance  Video  5  or  6 

Radar  Suri'sillanoe  Video  3  or  6 

Radar  Height  Video  0.5 

Radar  Height  Video  2 


Input  information  is  in.  real-time  from  radar. 


OUTPUT 

Medium  Speed 

Telephone  Dine  '  1500  cycle  carrier 

600  52 -bit  words  »re  transmitted  on  telephone 
line  per  12  se'^ond  antenna  scan. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tyc-u  Quantity 

'iiibes  7,000 

Diodes  25,000 

Transistor.?  4,200 

The  total  component  count  is  160,000  elements. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Data  is  given  for  a  duplex  system 
Power.,  computer  60  Kw  67'5  KVA 

Power,  air  conditioner  100  KVA 

Volume,  computer  1,775  ou  ft 

Area,  computer  9^5  sq  ft 

Room  size,  computer  25  ft  x  4l  ft 

Room  size,  air  oon'ditioner  20  ft  x  36  ft 

Weight,  computer  39,750  Its 

A  false  floor  has  been  installed  to  cover  cable 
runs  and  air  conditioning  ducts. 

The  building  is  RF  shielded  to  reduce  field 
strength  from  nearby  radar  sets. 


PRODUCTION  RECORD 


Number  produced  to  date  100 
Humber  in  current  operation  83 
Humber  in  current  production  134 
Humber  on  order  134 


Time  required  for  delivery  from  receipt  of  order 
12  months 

Data  is  as  of  51  July  I96O, 


PERSONNEL  REQUIREMENTS 

Personnel  requirements  include  one  engineer  and 
2,  5,  and  7  technicians  for  one,  two  and  three  8- 
hoxir  shifts  respectively. 

Training  includes  U.  S.  Air  Force  sponsored  school¬ 
ing  and  on-the-job  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

The  duplex  equipment  gives  an  availability  of 
over  99  •li’- 

Worst-case  design  is  utilized  in  digital  circuitry. 


FUTURE  PLANS 

U.  S.  Air  Force  sponsored  Improvement  program 
intends  to  add  new  state  of  the  art  features 
modifications  to  increase  capability. 


CHECKING  FEATURES 

System  has  built-in  automatic  parity  and  logic 
alarms. 

Marginal  checking  may  be  performed  at  the  operator's 
option. 
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BURROUGHS  D  105 

Atlas  Model  III  Guidance  Computer 


MANUFACTURER 


Burroughs  Corporation 


APPLICATIONS 

The  Model  III  Computer  is  a  special  purpose  machine 
designed  primarily  for  real  time  missile  guidance*  — 
Curing  the  guidance  operation.  Inputs  to  the  computer 
come  from  a  radar  tracking  system  in  the  form  of 
velocity  and  position  information.  Computed  outputs 
(steering  and  discrete  commands)  are  transmitted  to 
the  radar  tracking  system  for  ultimate  action  hy  the 
missile.  The  computers  have  been  used  in  a  real 
time  range  safety  system  for  impact  prediction,  in 
addition  to  missile  guidance.  Although  these  are 
special  purpose  computers,  their  logical  organiza¬ 
tion  is  similar  to  the  general  purpose  scientific 
computer. 


ARITHMETIC  UNIT 

Timing  Synchronous 

Operation  Sequential 


Photo  by  Burroughs  Corporation 

INPUT 

Medium 

Tracking  Radar 
Punched  ^lar  Tape 
Tape  is  used  for  checking  purposes 


OUTPUT 

Medium 

Missile  Steering  and  Discrete  Commands 
Punched  Mylar  Tape 
Tape  is  used  for  checking  purposes 


CHECKING  FEATURES 

System  includes  automatic  package  and  packet 
test  equipment. 

- -  - EXPERIENCE. 


equipment, 

RELIABILITY,  w. 
ANDTiMEAVA 


BILITY 


Manufactured  in  accordance  with  MII1-E-4.I58A  and  other 
Military  Specifications. 


BURROUGHS  D  105 
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Burroughs  Model  D-I07 


APPLICATIONS 

System  Is  used  for  general  purpose  computation,  on 
line  of  off  line. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  33  +  1  parity 

Instructlon/word  1 

Instructions  decoded  6k 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Number  range 

Thirty  three  bits,  with  binary  point  at  the  left 
Instruction  word  format 


Media 
Paper  Tape 
Keyboard 

Parallel  Register 
Serial  Register 


INPUT 

Speed 

300  5-bit  ohar/sec  Photo  reader 
10  char /sec 

0.66  micro sec  transfer  time 
for  3^  bits 

23  mlcrosec  transfer  time  for 
34  bits 


MANUFACTURER 

Burroughs  Corporation 


Media 

Paper  Tape  Punch 
Parallel  Register 

Serial  Register 

Teletype  Model  28 


OUTPUT 

Speed 

110  dlg/sec 

0.66  mlcrosec  transfer  time  for 
}k  bits  . 

23  mlcrosec  transfer  time  for  3^ 
bits 

10  char/sec 


Tag 

Corn'd 

Type 

Corn'd 

Var. 

Address 

First 

Modlf 

Address 

Second 

Modlf 

Register 

Address 

Memory 

Address 

Parity 

1 

2  -  5 

6  -  9 

10-12 

13-15 

16-19 

20  -  33 

34 

1 

4 

4 

3 

3 

4 

14 

1 

Automatic  coding  will  be  available 
There  are  7  index  registers 

ARITHMETIC  UNIT 

Operation  Incl.  Stor.  Access 

Mlcrosec 

Add  IfO 

Mult  230  average 

Div  426 

Construction  (Arithmetic  unit  only) 

Transistors  2,730 

Diodes  9,350 

Registers  6,850 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

STORAGE 

No.  of  No.  of  Access 

Medium  Words  Bits/Word  Mlcrosec 

Magnetic  Core  4,096  to  16,384  34  0.2 

Memory  consists  of  non-destructive,  random  access, 
Fluxlok  magnetic  core.  Read  time  is  0.2  microseconds. 
Write  time  (cycle-time)  is  13.3  microseconds. 

The  Fluxlok  memory  provides  a  non  destructive  read 
feature  which  guarantees  that  the  program  or  constants 
-can  not  be  lost  due  to  transient  errors. 

Magnetic  Tape  4  Units 

Magnetic  tape  is  not  presently  included  in  the 
system.  Provisions  are  included  for  its  additions. 


CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity  / 

Diodes  13,l60 

Transistors  3,^70 

Magnetic  Cores  139,264  / 

Figures  are  for  a  4,096  word  system  y 

/y 

CHECKING  FEATURES 

Checking  features  include  parity  on  all.  transfers 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1  Kw  1.1  KVA  0.9  pf 

Volume,  computer  6.75  cu  ft 

Area,  computer  2.1  sq  ft  ' 

Floor  loading  120  Ibs/sq  ft 

80  lbs,  concen.  max 
Weight,  computer  240  lbs 

The  only  requirement  is  the  availability  of  a 
lighting  type  power  outlet. 

PRODUCTION  RECORD 

Time  required  for  delivery  from  receipt  of  order 
12  months 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

"Worst  case"  circuit  design  and  construction  in 
accordance  with  military  specifications,,  plug  in- 
subassemblies  and  Fluxlok  memory  all  contribute  to 
producing  an  extremely  reliable  computer  design  with 
a  mean  time  between  failures  of  243  hoxirs. 


ADDITIONAL  FEATURES  AND  REMARKS 

Unique  system  advantages  Include  non-destructive 
read  on  a  random  access  memory. 
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BURROUGHS  D  20  I 

Burroughs  D  201  (NADAC) 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 

General  purpose  airborne  computer  designed  to  he 
used  in  a  closed  loop  system  with  .analog  inputs 
and  outputs  for  real  time  computations.  It  may  be 
effectively  used  as  a  process  control  computer. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/word  21 

Binary  digit s/instruction  14 

Instructions/word  1 

Instructions  decoded  32  (20  present¬ 

ly  used) 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Number  range  19  bits  plus  sign  (fractional) 

Instruction  word  format 


Operation 

Address 

Parity 

7  -  11 

12  -  19 

20 

5 

8 

1 

Automatic  built-in  subroutines  Includes  loading  of 
drum  from  paper  tape. 

Registers 

Input-Output  Register,  A  Register  (accumulator), 

B  Register  (Buffer), -C  Register  (auxiliary  register 
and  extension  of  A  Register),  Operation  Register, 
and  Address  Register. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Operation  '  Mlcrosec  Microsec 

Add  25  3 

■Mult  75  56 

Dlv  75  68 

Construction  (Arithmetic  unit  only) 

Transistors  ^,761 

Diodes  6,500 

Magnetic  Gores  135 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Seq.uential 


STORAGE 


No.  of 

No.  of 

Access 

Media 

Words 

Digits 

Microsec 

Drum 

5,225 

S3M5 

3,000  ■ 

Magnetic  Core 

128 

2,688 

2.5 

The  computer  proper  has  no 

tape  units. 

However 

provisions  are  made  for  use  of  one  tape  unit.  This 
one  channel  has  the  capability  of  writing  10  binary 
digits  plus  sign  every  25  microseconds. 

INPUT 

Media  Remarks 

DC  Voltage  +  2.000  volts  full  scale 

^  ■  32  input  channels  (multiplexed) 

■  Code  Wheel  18  (lO  bit  plus  sign) 
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OUTPUT 

Media  .  Remarks 

DC  Voltage  10  channels  (multiplexed) 

+  20  volts  full  scale 
Digital  to  10  bit  plus  sign 

tape  recorder 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  6 

Diodes  5,200 

Transistors  6,600 

Magnetic  Cores  3,000 

CHECKING  FEATURES 

Checking  features  include  parity  check,  echo  check 
on  loading  and  diagnostic  checks. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.9  Kw  400  cps 

Power,  air  conditioner  0.25  Kw  1-00  ops 

Volume,  computer  6  ou  ft 

Volume,  air  conditioner  2  ou  ft 

Area,  computer  3  sq.  ft 

Area, .air .conditioner  1  sq  ft 

Floor  loading  100  Ibs/sq  ft 

300  lbs,  conoen  max 
Weight,  computer  300  lbs 

Weight,  air  conditioner  100  ibs 

Air  conditioner  is  capable  of  dissipating  1,000 
watts.  No  special  site  preparation  required. 

PRODUCTION  RECORD 

Humber  produced  to  date  1 

Number  in  current  operation  1 

Time  required  for  delivery  10  months 

PERSONNEL  REQU I REMENTS 

Training  is  made  available  by  the  Burroughs  Corpo¬ 
ration’s  Military  Field  Service  Division. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Worst  case  design  of  all  circuits  insuring  contin¬ 
uing  operation  with  vide  drift  in  parameters. 

Extensive  heat  sinking  because  of  high  density 
packaging  and  lack  of  cooling  air. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  D  to  A  and  A  to  D 
conversion  at  high  accuracies  and  speed.  Compact, 
fast  and  flexible  for  limited  space  requirement . 
Designed  to  meet  MIL  E  5^00  Specifications. 
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Airborne  Bomb  Navigation  Computer  D  202 


MANUFACTURER 


Burroughs  Corporation 


APPLICATIONS 

The  system  is  a  general  purpose  airborne  computer 
designed  primarily  for  bombing  and  navigation  compu¬ 
tation.  System , is  used  in  real  time,  on  line. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  digit s/word 
Binary  digits/instruction 
Instructions/word  1 

Number  of  instructions  decoded  36 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 


Number  range  20  bits  plus  sign  (fractional) 

Instruction  word  format 


Automatic  built-in  subroutines;  include  a  load  drum 
sub  routine. 

Registers  include  an  A  (accumulator),  B  (buffer), 

C  (auxiliary  register  of  A),  Input-Output,  Address, 
and  a  Command  register. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Operation  Microsec  Microsec 

Add  10  3 

Mult  40  3!; 

Div  80  73 

Construction  (Arithmetic  unit  only) 

Transistors  5,000 

Condenser-Diodes  18,000 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

STORAGE 

No,  of  No.  of  Access 

Words  Digits  Microsec 

12,256  205,288  5,000 

512  11,261;  2 

INPUT 

Media  Speed  Remarks 

Synchro  Continuously  Addressable  3  lare  servo 

Code  Wheels  Continuously  Addressable 

OUTPUT 

Media  Speed  Remarks 

Synchro  Continuously  Addressable  5  wire  servo 

DC  voltage  Continuously  Addressable 

Decimal  Display  Continuously  Addressable 

Computer  is  part  of  a  closed  loop  system.  As  such 
Inputs  and  outputs  in  many  cases  cannot  be  specifi¬ 
cally  specified. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity  Remarks 

Diodes  12,000  Silicon 

Transistors  5,000  Silicon 

Components  are  all  silicon  to  meet  enviromnent 
of  -55°C  to  +100  C. 

CHECKING  FEATURES 

Checking  features  include  parity  and  echo  check  on 
loading.  Diagnostic  checking  can  also  be  performed. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1.8  Kw 

Volume,  computer  1;.3  cu  ft 

Area,  computer  5-75  sq  ft 

Floor  loading  50  Ibs/sq  ft 

220  lbs  concen  max 

Weight,  computer  220  lbs 

No  special  site  preparation  requirements. 


PRODUCTION  RECORD 

Number  in  current  production  1  ’  ”* 

Number  on  order  1 

Time  required  for  delivery  12  months 
Machine  presently  in  final  stages  of  test. 


PERSONNEL  REQUIREMENTS 

Training  is  made  available  by  the  Burroughs  Corpo¬ 
ration,  Military  Field  Service  Division. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  util¬ 
ized  by  manufacturer  to  insure  required  reliability 
includes  potted  sub  assemblies  (logi  mods)  for  im¬ 
proved  heat  dissipation  and  ease  of  replacemEut,  all 
silicon  components,  and  worst  case  circuit  design  to 
insure  operation  with  change  in  circuit  parameters. 

System  utilizes  a  unique  side  entry  connector  with 
much  higher  pin  pressure  and  is  designed  to  MIL 
B-5400. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  high  speed,  capacity 
and  flexibility  for  extremely  small  size. 

Unique  system  advantages  include  a  variety  of  in¬ 
puts  and  outputs,  extreme  temperature  tolerance,  and 
input-output  built  on  spearate  unit  to  easily  modify 
for  other  applications. 


Media 

Drum 

Ferrite  Core 
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BURROUGHS 

Burroughs  Model  E  203 


D  203 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 

System  is  used  for  special  purpose,  small  scale, 
computation  and  process  control. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Binary  • 

2k 
26 

1  arithmetic  plus 

2  memory  transfer 
Number  of  Instructions  decoded  9 
Arithmetic  system 


Internal  niimher  system 
Binary  digit s/word 
Binary  diglts/instructlon 
Instruetions/word 


Instruction  type 


Number  range 
Instruction  word  format 


Fixed  point 
fractional  binary 
One  operand  address  plus  four 
memory  transfer  addresses  plus 
next  instruction  address 
•23 


-2-25  t  1 


to  +2 


-  1 


_ 0  .-  9 

10-15 

16  -  19 

20  -  25 

Memory  Control 

Op  Address 

Operation 

Next  Inst. 
Address 

•  Hegisters  include  an  accumulator,  multiplier,  dis¬ 
tribution,  instruction,  and  a  Buffer  Eegisters. 

By  means  of  preselecting  operands  and  placing  them 
in  fast  access  loops,  (re  memory  transfer  control 
above)  access  time  problems  are  eliminated. 

ARITHMETIC  UNIT 


Incl.  Stor.  Access 
Operation  Microsec 
Add  86 

Mult  3,000 

Dlv  3)000 


Construction  (Arithmetic  unit  only) 


Exclud.  Stor.  Access 
Microsec 
86 

3,000 

3,000 


Transistors 
Diodes 
Hesistors 
Arithmetic  mode 
Timing 
Operation 


2,!^00 
2,800 
4,900 

Serial 

Synchronous 

Sequential 


STORAGE 

No.  of  Ho.  of  Access'" 

Words  Bln  Dig  Microsec 

5)000  160,000  av.  2500 

14  448 

Minor  modifications  allow  addition  of  magnetic 
tape  units 


Media 

Magnetic  Brum 
Fast  Access  loops 


OUTPUT 

Media  Speed 

Six  Synchro  Outputs  continuous  I9  bits 

FBeven  400  Cycle  .Voltage  continuous  I3  bits 

Serial  Digital  1  word/200  microsec  24  bits 

Parallel  Digital  1  word/200  microsec  24  bits 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

lirpe  Quantity 

Diodes 

.t6g  6,900 

Transistors 

2N404  6,300 

Resistors  10, 000 

CHECKING  FEATURES 

Diagnostic  routine 


POWER,  SPACE, 

Power,  computer 
Volume,  computer 
Area,  computer 
Floor  loading 
Weight,  computer 


Forced  air  cooling  included 


WEIGHT,  AND  SITE  PREPARATION 

0.860  Kw  860  KVA  1.0  pf 
15  cu  ft 
10  sq  ft 
200  Ibs/sq  ft 
600  lbs 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  highly  accurate 
analogue  output  and  continuous  updating  of  analogue 
outputs  by  means  of  incremental  computing  unit. 

Unique  system  advantages  include  complete  solution 
of  access  time  problems  associated  with  drum  by 
means  of  novel  memory  transfer  system.  Syst^  pro¬ 
vides  highly  accurate  digital  element  for  essentially 
analogue  systems. 


INPUT 


Media 

Serial  digital 
Parallel  digital 
13  bit  synchro  inputs 
10  Discrete  inputs 


Speed 

2  words/200  microsec  24  bits 
1  word/200  microsec  24  bits 
continuous 

Relay  closures 
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BURROUGHS  D  204 

Burroughs  Submarine  Computer  Model  D  2011- 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 

System  can  he  used  as  a  general  purpose,  solid 
state,  fractional  binary,  signed  magnitude  computer. 
It  is  currently  utilized  for  stabilization  of  sub¬ 
marine  periscope  and  radiometric  sextant  in  on-line, 
real  time  applications.  It  has  a  non-destructive 
program  and  constants  memory  of  the  linear  select 
Random  Access  Memory  (RAM)  type.  A-D  and  D-A  con¬ 
versions,  utilizing  automatic  10  KC  extrapolation, 
are  included. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/word  29  including  sign  a 


Binary  dlgits/instruotlon 
Arithmetic  system 
Instruction  type 
Humber  range 
Instruction  word  format 


Binary 

29  including  sign  and 
parity 

17  including  parity 
Fixed  point 
One  address 
Fractional  0-1.0 


Operation 

5 


Address 


Parity 


Automatic  built-in  subroutines  include  square 
root,  multiply,  division,  shift  right  and  left,  gray 
code  conversion,  real  time  clock  operation,  sub 
routine  entry  and  retvtrn. 

Automatic  coding  includes  the  IBM  704  computer 
simulator. 

Registers 

Accumulator  25  bit  encoded  register 

Buffer  register  Input-Output  register 

Program  counter  6  Increment  register 

Address  register  8  Total  registers  ■ 

Multiple  Quotient  register  Operation  register 
Shift  register  Real  Time  register 

There  are  approximately  40  holding  flip  flops 
used  for  control. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Operation  Microsec  Microsec 

Add  10.2  -  12.6  2.0 

Mult  50  -  108  25  -  100 

Div  108  100 

Construction  (Arithmetic  unit  only) 

Transistors  556O  (2H269,  L5129,  GA555242  and  others) 
Condenser-Diodes  8400  (Diodes-T6G  and  others,  capac¬ 
itors  are  mostly  fixed  with  porce¬ 
lain  dielectric) 

Magnetic  -Cores  34,000 

Other  elements  12,000  (primarily  resistors) 
Arithmetic  mode  Parallel 
Timing  Asynchronous 

Operation  Concurrent 

System  is  asynchronous  in  that  operations  are  com¬ 
pleted  in  varying  times,  concurrent  in  that  main 
arithmetic  solutions  are  concurrent  with  incremental 
output  updating. 


Media 

Magnetic  Core 


STORAGE 

Ho.  ojf 
Words 


Ho.  of 
Digits 


Wired  core  program 

1,556 

17 

Wired  core  constants 

128 

29 

Random  Access  Memory 

(Linear  Select) 

128 

29 

Manual  Switches 


INPUT 

Speed 

Media  Microsec  Remarks 

Analog  to  Digital  10.2  3  bit  auto  shift  conversion 
Digital  10.2  Maximum  25  bits,  serial, 

parallel  operation 

Optical  Encoder  6.5  3  multiplex  23  bit  parallel 

inputs  speed  is  limited  by 
optical  encoder 

Manual  Switches  25  bits  of  coded  digital, 

parallel  automatically 
addressed 

Computer  contains  serial -parallel  input-output 
Register  also  contains  automatic  interrupt  and 
start  from  outside  control  as  a  function  of  data 
transmission. 

-  Computer  has  analog  to  digital  converters,  optical 
encoder  code  wheel  inputs,  gray  code  converter,  dig¬ 
ital  input  and  outputs,  six  incremental  and  total 
extrapolators,  8  channels  of  digital  to  analog  10  KC 
converters,  and  manual  switch  inputs. 

OUTPUT 

Speed 

Media  Microsec  Remarks 

Analog  50  10  KC  Converter 

Digital  10.2  25  bits  parallel  -  serial 

CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type  Quantity 

Diodes 

TGG  9,B90 

IH658  130 

SG-22  520 

Other  550 

Transistors 

2H269  1,980 

L5129  4,670 

2H584  600 

Other  1,250 

Magnetic  Cones  34,000 

Includes  cores  for  RAM  and  program  and  constants 
memories . 


CHECKING  FEATURES 

System  has  parity,  overflow  and  incrementing  over¬ 
flow,  and  self  confidence  checking  features.  Analog 
to  digital  null  meter  and  displacement  checks  are 
made.  Diagnostic  program  utilizing  card  reader, 
analog  output  voltage  or  difference  checks  can  be 
made.  Computer  contains  signals  to  indicate  above 
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mentioned  errors  with  manual  and  automatic  reset 
controls . 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  I.87  Kw  2.18  KVA  .86  pf 

Volume,  computer  22.6  cu  ft  '■ 

Area,  computer  k.S  sq  ft 

Floor  loading  552  Ihs/sq  ft 

1,160  Ihs  concen  max 

Computer  has  been  designed  to  operate  in  ambient 
of  75  t  10°F 

Weight,  computer  l,l60  lbs 

System  utilizes  2  kilowatts  of  400  cycle,  3-phase 
power  and  200  watts  of  60  cycle,  single -phase  power. 


PRODUCTION  RECORD 


Humber  produced  to  date 
Humber  in  current  operation 
Humber  in  current  production 
Humber  on  order 
.Anticipated  production  rates 
Time  required  for  delivery 


5 

4 

5 
5 

one  per  month 
7  months 


COST,  PRICE  AND  RENTAL  RATES 


Approximately  $160,000  depending  on  quantity. 


PERSONNEL  REQUIREMENTS 

One  technician  is  required  for  each  8-hour  shift.  . 

Burroughs  has  provided  formal  training  to  naval 
personnel  in  operation  and  maintenance  of  the  SDC. 
Installation,  operation  and  maintenance  personnel 
can  be  provided  as  required. 

Computer  is  designed  to  operate  automatically  in 
real  time  applications.  Operator  is  required  only 
for  turn-on,  and  turn-off,  and  to  insert  data  into 
machine  in  the  event  of  failure  of  associated  equip¬ 
ments. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Machine  essentially  satisfies  requirements  of 
MIL-I-983B. 

Mean  time  between  failures  has  been  calculated  to 
be  above  88  hours  and  appears  to  be  validated  by 
limited  field  experience. 

Worst-cast  design  philosophy  has  been  used  through¬ 
out. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  featin-es  include  self  checking  fea- 
ttrre,  extrapolators,  10  KC  digital-analog  converters, 
8  parallel  channels,  card  reader  testing,  easily 
modified  for  other  uses,  and  easily  programmed. 

Unique  system  advantages  include  word  length, 
speed  of  operation,  input-output  aocessabillty,  ease 
of  maintenance,  and  over-under  voltage  regulation. 


FUTURE  PLANS 

Because  of  its  high  computation  speed,  modifica¬ 
tions  are  planned  to  extend  the  function  of  the 
machine  in  its  present  application.  Modifications 
will  include  substitution  of  an  8192,  20  bit  word 
electrically  alterable  program  memory,  and  a  512 
word,  29  bit  electrically  alterable  constants 
memory  for  the  wired  core  memories  currently  used, 
and  increasing  the  working  (RAM)  memory  to  512  words. 
Logie  changes  are  to  be  incorporated  which  will  in¬ 
crease  the  ease  and  speed  of  programming,  and  will 
allow  operation  with  additional  inputs  and  outputs 
on  a  time  shared  basis. 


INSTALLATIONS 

Two  machines  have  been  installed  and  are  operating 
on  submarines.  Two  machines  are  ready  for  installa¬ 
tion. 
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BURROUGHS  D  208 

Burroughs  Model  D  208 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 


System  is  suitahle  for  small  spale  special  purpose 


computing,  process  control,  and  missile  guidance. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  digit s/word  2k 

Binary  digits/instruction  16 

Instructions/word  1 

Humber  of  instructions  decoded  13 

Arithmetic  system  Fixed  point  fractional 

Instruction  type  One  address 


Humber  range  (l  - 

Instruction  word  format 


Keglsters  include  3  arithmetic  registers,  1  Shift 
Counter,  and  two  6  bit  "orrlng"  index  registers. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Operation  Microsec  Mlcroseo 

Add  26  ■  '  •  26 

Mult  700  V  700 

Dlv  750-  750 

Construction  (Arithmetic  unit  only)  . 

Transistors  1,100- 

Condenser-Diodes  4,750. 

Resisters  1>850' 

Inductances  230 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 


0 

0 

No.  of 

Access 

Media 

Words 

Digits 

Microsec 

Non-destructive  Ferrite 

512 

8,192 

2 

Core  Memory 

Non-destructive  Ferrite 

192 

4,608 

2 

Core  Memory 

Destructive  Ferrite  Core 

64 

1,556 

2 

Memory  -  ■ 

Although  tape  units  are  not  presently  associated 
with  the  design,  minor  modifications  could  allow 
addition  of  such  equipment. 

INPUT 

Media 

Five  D.C.  voltages  with  continuous  conversion  up  to 
13  bits 

Four  parallel  digital  inputs  up  to  24  bits 
Capacity  exists  for  256  input  channels 


OUTPUT  . 

Media 

Seven  D.  C.  voltages,  continuous,,  with  13  bite  pre¬ 
cision- 

Fifteen  Relay  inputs 

Four  parallel  digital  outputs,  up  to  24  bits 
Capacity  exists  for  256  output  channels 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  J, 000 

Radio  Recepter  Type  DP854  and  DP835 
Transistors  1,820 

Philco  Type  2H496  and  Fairchild  Type  2H697 


Magnetic  Cores 

14,436 

30-50  mil  cores 

Resistors 

5,250 

Capacitors 

1,150 

Inductances 

420 

Packaged  in  Burroughs  Logi-Mod  Technique 

CHECKING  FEATURES 

Parity  and  diagnostic  checking  techniques  are  used. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.225  Kw 

Volume,  computer  O.52  ou  ft 

Area,  computer  5  sq  ft 

Weight,  computer  55 

Although  some  cooling  is  required,  no  special  air 
conditioning  facilities  are  necessary. 

PRODUCTION  RECORD 

Time  required  for  delivery  I8  months 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  T(ME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  the  manufacturer  to  insure  required  reliability 
include  completely  modular  construction.  All  compo¬ 
nents  are  encapsulated  to  Log!  Mods  to  -withstand 
shock,  vibrations,  and  high  temperature  gradients. 
Support  structure  provides  heat  removal.  Cooling  is 
provided  by  air  flow  through  structxire.  All  semi¬ 
conductors  are  silicon. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  compactness,  high  per¬ 
formance,  suitability  for  general  purpose  applica¬ 
tions,  and  minimum  cooling  requirements. 
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BURROUGHS  D  209 

Burroughs  Digital  Differential  Analyzer 

(maddam)  d  209 


MANUFACTURER 

Burroughs  Corporation 


APPLICATIONS 

System  is  a  small  DDA  using  advanced  packaging 
techniques.  It  may  he  used  in  a  real  time  control 
system,  specifically  missile  horn  guidance  system. 

It  may  he  defined  as  a  high  speed  serial  l6  integra¬ 
tor  DDA  using  a  non-destructive  read  core  memory. 
System  has  heen  referred  to  as  MADDAM. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  digit s/word  16 

Binary  dlgits/lnstructlon  32 

Instructions  per  vord  l/2 

Instructions  decoded  16 

Arithmetic  system  Fixed  point 


Twos  complement  arithmetic  is  performed  at  binary 
rates . 

Masks  are  used  to  select  integrator  inputs 
Two  one-word  masks  are  used  to  select  precessing 
dz's. 

Humber  range  2"^^  to  1 

There  is  one  memory  buffer  register.  Standard  DDA 
organization  of  controls  are  used,  with  the  ijiemory 
acting  like  a  drum. 

ARITHMETIC  UNIT 

Operation  Incl.  Stor.  Access 

Mlcrosec 

Add  32  integrator 


Construction  (Arithmetic  unit  only) 


Transistors 

250 

Condensers 

1,000 

Resistors 

550 

Capacitors 

150 

Inductors 

60 

Arithmetic  mode 

Serial 

STORAGE 

No,  of 

Access 

Media 

Words 

Microsec 

Non-destructive  Read  48 

0.5 

Magnetic  Core 
Destructive  Read 

55 

0.5 

Magnetic  Core 

INPUT 

Media 

Analogue 

Delta  modulation 

conversion  to  digital 

OUTPUT 

Medium 

Analogue 

Delta  de-modulation  conversion  from  digital 

CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Diodes 

W202-F.S.X. 

1,626 

Transistors 

700 

2N718 

2H706 

Fairchild 

Magnetic  Cores 

1,296 

CHECKING  FEATURES 

Parity  checking  and  error  recovery 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  Battery  operated 

Volume,  computer  0.1  cu  ft 

Area,  computer  0.3  sq  ft 

System  is  desk  size 

Heat  sinks  in  frame  preclude  need  for  air  conditioner 
Vfei^t,  computer  12  lbs 

Battery  operation  precludes  need  for  site  prepara¬ 
tion 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Humber  in  current  production  several/month 

Anticipated  production  rates  lO/month 


PERSONNEL  REQUIREMENTS 

Computer  programs  for  special  purposes  are  supplied. 

RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Reliability  is  achieved  by  macro-module  construc¬ 
tion,  Fluxlok  permanent  memory  and  HTDL  logic. 

First  unit  was  completed  in  October  i960. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  the  fact  that  this 
extremely  small,  fast  DDA  can  be  used  in  missile 
systems . 

Unique  system  advantages  include  advanced  packag¬ 
ing  techniques  and  Fluxlok  memory. 

System  operates  up  to  125°C  at  100^  humidity. 
Machine  memory  is  expandable  if  desired. 


ITT 
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BURROUGHS  E  101  MANUFACTURER 

Burroughs  Model  E  101  Electronic  Blgital  Computer  Burroughs  Corporation 


Photo  hy  the  Burroughs  Corporation 


APPLICATIONS 

Manufacturer 
Scientific  and  Business 

U.  S.  A.  Corps  of  Engineers,  Cincinnati 
Located  in  Boom  l+JO,  3I5  S,  Main  Street,  Cincinnati, 
Ohio,  the  system  is  used  for  Hydrology,  Hydraulics, 
and  Statistics. “ 

U.  S.  A.  Corps  of  Engineers,  Huntington 
Located  at  502  Eighth  Street,  Huntington,  West  Vir¬ 
ginia,  the  system  is  used  for  Hydrology,  %draulios. 
Statistics,  and  Structures. 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 
Located  at  Operations  Division,  TJ.  S.  Army  Engineer 
District,  Philadelphia,  the  system  is  used  for 
Dredging  Quantities,  Survey  Traverse  Closure  Adjust¬ 
ments,  Seirtant  Chart  Layout,  Reservoir  Operations, 
Back  water  Profile  ( suhcritloal )  Including  overhank 
flow.  Cross  Section^  Areas  -  Beach  Profile,  Devia¬ 
tion,  Mean  and  Skew  Computation  on  Concrete  Samples, 
Quantity  Take-off  for  EarthflU  Dam,  and  Payroll 
Computation  and  Dlstrihutlon. 

U.  S.  A.  Corps  of  Engineer,  Tulsa 
Located  at  Tulsa,  Oklahoma,  the  system  is  used  for 
Hydraulic,  Hydrologic,  Civil  Engineering  and  Payroll 
Computations . 

U.  S.  A.  Corps  of  Engineers,  Washington 
Located  at  Ist  &  Douglas  Streets,  M.  W.,  Washington 
D.  C.,  the  system  is  used  for  Hydraulics  &  Hydrology 
(Engineering),  Statistics  (Engineering),  Structural 


Design  (Engineering),  and  Cost  Distribution  (Account 
ing). 

HATC,  Patuxent  River 

Located  at  Armament  Test,  the  system  is  used  for 
problems  previously  done  on  desk  calculators,  and 
preliminary  calculation  required  on  larger  problems 
prior  to  entry  into  the; ,  Bittroughs  205. 

City  &  County  of  Sm'l'ranclsoo 
Located  at  City  Hall,  syitem  'is  used  by  the  Depart¬ 
ment  of  Public  Works. 

Automobile  Carriers,  Inc. 

System  is  used  to  prepare  daily  billing,  compute 
payroll  data,  and  to  compile  mileage  and  tonnage 
statistics. 

Burroughs  Military  Electronic  Computer  Division 
Located  at  the  Military  Electronic  Computer  Division 
14300  Tireman,  Detroit  28,  the  system  is  used  for 
the  generation  of  SAGE  AlI/FST-2  performance  para¬ 
meters  such  as  Availability,  Reliability,  Maintain¬ 
ability,  and  Mean-time-between-failuresj  for  the. 
SAGE  AN/FST-2  critical  part  and  assembly  removal 
rate  analysis:  Units  that  were  removed  at  an  excess¬ 
ive  rate  during  a  given  period  are  determined  and 
listed;  and  for  miscellaneous  tabulations,  such  as 
Public  Voucher  Accounting  tabulations  listing  total 
expenditvo-es  on  a  given  contract  by  account  number 
for  material,  labor,  burden,  f  G&A,  etc. 
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Hudson  Engineering  Corporation 
Located  at  5900  Hillcroft,  Houston,  Texas,  the  sys¬ 
tem  is  used  for  process  design  calculation,  structural 
design,  and  pipeline  design. 

Morgan  Guaranty  Trust  Company  of  New  York 
Located  at  l40  Broadway,  Hew  York  I5,  H.  Y.,  the 
system  Is  used  for  loan  bookkeeping. 

United  States  Rubber  Company  Research  Center 
Located  at  U.  S.  Rubber  Company  Research  Center, 

Alps  Road,  Wayne,  Hew  Jersey,  the  system  is  used  for 
maximization  of  polynomials  representing  rubber 
properties,  evaluation  of  theoretical  functions  over 
wide  ranges,  contour  plotting  of  polynomials,  corre¬ 
lation  and  regression  analysis,  curve  fitting,  real 
and  complex  roots  of  polynomials,  and  solutions  to 
special  functions. 

ZOOMAR  Inc. 

Located  at  Zoomar  Inc.,  55  Sea  Cliff  Avenue)  Glen 
Cove,  H.  Y. ,  system  Is  used  for  optical  design  cal¬ 
culations,  especially  ray  tracing. 

Bucknell  University 

Located  at  the  Engineering  Building,  system  is  used 
for  education  at  all  levels. 


Photo  by  U.  S.  Amy  Corps  of  Engineers 
Colorado  State  University 

located  at  Colorado  State  University,  the  system  is 
used  for  statistical  analysis  and  for  training  In 
computer  operating  and  programming. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Binary  coded  decimal 
Decimal  digits/word  12  +  sign 

Decimal  dlgits/lnstructlon  5 
Instructions  per  word  '  1 
Instructions  decoded  2.J 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 


Humber  range 


-10  (1-10"^)  <  n  <  +10  (1-10^) 
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ARITHMETIC  UNIT 

Manufacturer 


Inol  Stor  Access 
Mlcrosec 

Add  50,000 

250,000 

Div  250,000 

Construction  (Arithmetic  unit  only) 

Constructed  of  vacuum  tubes  and  diodes 
Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

Manufacturer 

No.  of  No.  of  Access 

Media  Words  Digits  Microsec 

Magnetic  Drum  220  2,640  8,500 

Paper  Tape 
Punch  Cards 

External  pinboard  programming,  128  program  steps. 
Drum  makes  one  rotation  in  16. 9  milliseconds. 


INPUT 


Manufacturer 

Media 


Speed 


Keyboard  Manual 

Paper  Tape  0.5  sec  to  read 

Cards  20  char/sec 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 
11  column  Keyboard  24  char/sec 

Senslmatlc  Model  F-1 

Punched  Paper  Tape  Input,  20  char/sec 

Model  A531 


8  channel  tape 

Duplex  Paper  Tape  Input,  20  char/sec 
Model  A532 


8  channel  tape 

Duplex  Unit  permits  reading  of  two  input  tapes 
alternately  and  provides  program  extension. 

U.  S.  A.  Corps  of  Engineers,  Tulsa 
Keyboard  533  Milliseconds 

Paper  Tape  50D  +  I33  Milliseconds, 

where  D  =  Number  of  digits. 
U.  S.  A.  Corps  of  Engineers,  Washington 
Punched  Paper  Tape  20  char/sec 

11  Digit  Keyboard 

NATO,  Patuxent  River 


Keyboard  Manual 

Paper  Tape  0.5  sec  to  read 

The  Tape  Input  Unit,  Model  A53I,  is  capable  of, 
accepting  a  seven  channel  punched  paper  data  tape 
prepared  in  the  Burroughs  204  code  or  standard 
ElOl-3  code.  Choice  is  made  with  an  externally 
mounted,  manually  operated  switch.  Entries  regarding 
input  are  from  manufacturer's  specifications. 

Automobile  Carriers,  Inc. 

Keyboard  7  char/sec,  plus  sign 

Paper  Tape  20  char/sec,  plus  sign 

Burrou^s  Military  Electronic  Computer  Division 
Card  (A536)  17  diglts/sec 

Keyboard 

Hot  suitable  for  data  reduction  programs  for  large 
quantity  of  input.  Adequate  for  wide  range  of  appli¬ 
cation  in  research,  design,  and  business. 


ZOOMAR  Inc. 

Media  Speed 

Pull  11  Column  Keyboard 
Paper  Tape  (Duplex)  20  char/sec 

2  reading  heads  permit  simultaneously  use  of  2 
program-or  data-tapes.  Instructions  are  executed 
directly  from  tape  and  therefore  do  not  require 
storage  space. 

Colorado  State  University 
Cards  20  char/sec 


OUTPUT 


Manufacturer 

Media  Speed 

Printer  (Senslmatlc)  24  diglts/sec 
Paper  Tape  0.53  secs  to  punch  Buffered 

Punch  Card  20  char/sec  Buffered 

U.  S.  A.  Corps  of  Engineers,  Huntington 
Printer  24  dec  dig/sec 

Paper  Tape  600  dec  dlg/mln 

HATC,  Patuxent  River 

The  Tape  Pimch,  Model  A516,  is  capable  of  preparing 
a  data  tape  in  the  seven  channel  Burroughs  204  code 
in  addition  to  punching  a  program  or  data  tape  in 
ElOl-3  code. 

Automobile  Carriers  Inc. 

Posting  Machine  20  char/sec 

Paper  Tape  10  char/sec  (For  data) 

13  char/sec  (For  instructions) 


ZOOMAR  Inc. 

Printer  (ganged)  Two  12-diglt  words/sec 

Tape  Punch  20  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Type  Quantity 

Tubes  160 

Diodes  1,800 


CHECKING  FEATURES 

Manufacturer 

Checking  features  Include  plug-in  circuitry,  marginal 
voltage  checking,  internal  program  checking,  parity 
check  on  paper  tape  input  and  output,  and  automatic 
error  detection  in  printing  circuits. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  3  Kw 

Room  size  Desk  size 

Wei^t,  computer  1,800  lbs 

U.  S.  A.  Corps  of  Engineers,  Cincinnati 
Power,  computer  3  Kw 

Volume,  computer  60  cu  ft 

Area,  computer  20  sq  ft 

U.  S.  A.  Corps  of  Engineers,  Huntington 
Room  size  10.5  Ft  x  I9.0  ft 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 
Enclosed  12  I/2  ft  x  I6  ft  space  and  extended  exist¬ 
ing  power  service  to  provide  2  -  220  volt  service 
lines  in  room. 
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U.  S.  A.  Corps  of  Engineers,  Tulsa 
Capacity,  air  conditioner  2  Tons 
Air  conditioner  2  one-ton  window  units 
Ran  220  volt  line  for  computer  and  air  condioioners. 
U.  S.  A.  Corps  of  Engineers,  Washington 
Floor  loading  110  Ihs/sq,  ft 

400  Ihs  concen  max 

Does  not  require  air  conditioning  in  excess  of 
normal  office  air  conditioning.. 

NATO,  Patuxent  River 

The  ElOl-3  was  installed  in  a  room  16.5  ft  x  39  ft 
already  housing  some  data  reduction  equipment.  The 
floor  was  reinforced  to  meet  load  requirements. 
Existing  air  conditioning  was  adequate  to  absorb 
ElOl-3  heat  generated,  therefore  existing  air  condi¬ 
tioner  is  used. 

Automobile  Carriers  Inc. 

Room  size  12  ft  x  12  ft  minimum 

115-230  volt  3  wire  single  phase  plus  a  ground  wire. 
Terminate  line  in  a  2  pole  20  amp  circuit  breaker. 

For  small  room,  2  window  air  conditioning  units  are 
recommended. 

Burroughs  Military  Electronic  Computer  Division 
Voltage:  23OV,  three  phase,  11 5V  three  phase  power 
line,  25  amps.  6  seven  inch  fans  are  used  for  venti¬ 
lation. 

Hudson  Engineering  Corporation 
Acoustical  treatment  of  walls,  ceiling  and  floor. 
Exhaust  ducts  and  hoods  to  remove  air  directly  from 
machines. 

Two  tons  of  air  conditioning  was  added  to  central 
imlt. 

U.  S.  Rubber  Company  Research  Center' 

Floor  loading  6^  Ibs/sq  ft 

ZOOMAR  Inc. 

Room  size  10  ft  x  10  ft  minimum 

220V  single  phase  special  power  line. 

Bucknell  University 

Air  conditioner  Window  size 

Colorado  State  University 
Floor  loading  20  Ibs/sq  ft 

500  lbs  concen  max 


PRODUCTION  RECORD 

Manufacturer 

Huniber  in  current  operation  127 

Time  required  for  delivery  4  months 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 


Monthly 
Cost  Rental 

Basic  System  $29,750  $875 

Computer,  Model  E-101.  (in¬ 
cludes  Magnetic  Drum  Memory 
of  220  words  of  12  digits  each, 

16  removable  pinboards  for  ex¬ 
ternal  programming  (eight,  pin¬ 
boards  may  be  used  with  the  E-101 
at  one  time)  and  Keyboard  Printer 
■with  U-column  keyboard  for  input, 
and  12  digit  +  sign  output 
Additional  equipment 


Punched  Paper  Tape  Input 

2,950 

85 

Punched  Paper  Tape  Outprut 

2,950 

85 

Punched  Card  Input 

5,450 

105 

Punched  Card  Output 

2,375 

70 

Preventive  maintenance  is  performed  monthly  by  the^^ 
Burroughs  engineers,  other  service  is  on  an  "ON-CAUj 
basis. 

U.  S.  A.  Corps  of  Engineers,  Cincinnati 
Basic  system 

Q.  S.  A.  Contract  $l,000/month. 

Addltioneil  equipment 

0.  S.,  A.  Contract  Tape  Input  $100/month. 

Maintenance/service  cpntracting.  is  included  in  the 
rental. 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 

Monthly 
Cost  Rental 

Computer,  Model  E-101  $58,325  $1,000 

Punched  Paper  Tape  Input,  100 

Model  A53I 

Duplex  Paper  Tape  Input,  2,375  85 

Model  A332 

Maintenance/servioe  contracting  is  included  in  month¬ 
ly  rental;  $2,600  is  paid  annually  on  purchased  equip¬ 
ment. 

U.  S.  A.  Corps  of  Engineers,  Tulsa 
Flexo'writer  cost  $2,623*50. 

E-101  Computer  rents  at  $1,000  per  month. 

Tape  Input  Unit  rents  at  $165  per  month  and  Tape 
Output  Unit  rents  at  $100  per  month. 

Flexowriter  service  is  $150  per  year. 

NATO,  Patincent  River 

1  ElOl-3  Computer,  1  Punched  Paper  Tape  Input  Unit, 
Model  A531,  and  1  Punched  Paper  Tape  Output  Unit, 

Model  A5I6  cost  $53,100. 

Automobile  Carriers  Inc. 

Rental  rate  for  basic  system  is  $875  per  month. 

Rental  rates  for  additional  equipment  per  month 
Tape  Input  $100 

Tape  Outputs  100  ■ 

Additional  pinboards  50 

Burroughs  Military  Electronic  Computer  Division 
The  E  101-5,  A536,  and  A516  is  rented  at  $1,300  per 
month. 


Hudson  Englne.irlng  Corporation 
Two  of  the  following  systems  were  purchased: 

Computer  $50,000 

Tape  Input  2,500 

Tape  Output'  3>  500 

A  Flexowriter  was  purchased  at  $2,500. 
Maintenance/service  is  $2,500/year  on  each  system. 

U.  S.  Rubber  Company  Research  Center 
Computer  $57/ 730 

Tape  Input  Unit  6,8l0. 

Tape  Output  Unit  4,010 

Additional  Pinboard  Units  360 
Maintenance  service  at  $2,780  per  annum. 

ZOOMAR  Inc. 

"System  cost  $36,550. 

Additional  equipment  rents  at  $3,480  per  annum. 
Maintenance  service  cost  $2,400  per  annum. 

Colorado  State  University 
Computer  only,  'with  eduoatlonEi  discount  $30,000 
Cost  of  input  2,500 

IBM-EAM  220/mo. 

Burrough  Service  Contract  $2,400/year. 
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PERSONNEL  REQUIREMENTS 

Manufacturer 

One  8-Hour  Shift 

Erogrammers  1_  _ 

Operators  1 

Engineers  1 

Erogramming  and  operating  instructions  will  he  given 
at  no  cost  to  the  oustomer  either  at  his  installation 
or  at  the  manufacturer's  facilities. 

U.  S.  A.  Corps  of  Engineers,  Cincinnati 
One  part  time  supervisor  and  one  operator. 

Operation  tends  toward  open  shop. 

Manufacturer's  training  is  used. 

U.  S.  A.  Corps  of  Engineers,  Huntington 

One  8-Hour  Shift 

Supervisors  1  part  time 

Erogrammers  1  part  time 

Operators  1 

Manufacturer's  training  is  used. 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 

One  8-Hbur  Shift 


Recommended 

1/2 

1/2 

1/2 


Recommended 

1 

1 

1 


Used 

Erogrammers  l/2 

Operators  l/2 

In-Output  Opera  l/2 

Operation  tends  toward  closed  shop. 

Classroom  instruction  by  Burroughs  Corporation  in 
basic  programming  and  operating  techniques.  On-the- 
jjob  training  for  operators  and  programmers  as  re¬ 
quired. 

U.  S.  A.  Corps  of  Engineers,  Tulsa 
One  8-Ebur  Shift 
Used  Recommended 

Supervisors  1  1  part  time 

Operators  1  1  part  time 

Operation  tends  toward  open  shop. 

Two  day  programming  schools  conducted  by  Burroughs 
Corporation  are  utilized. 

U.  S.  A.  Corps  of  Engineers,  Washington 

One  8-Hour  Shift 
Used 

Supervisors  1/4 

Erogrammers  l/2 

Engineers  l/2 

Operation  tends  toward  open  shop. 

Training  accomplished  by  manufacturer  at  no  cost. 
HATC,  Eatuxent  River 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  ■  1 

Programmers  l4  l4 

Operation  tends  toward  open  shop. 

The  training  received  by  programmers  is  that  which 
is  available  through  the  conqiuter  manufacturer.  Ero- 
grammlng  is  not  a  primary  duty  of  mathematicians  or 
mathematics  aids. 

Automobile  Carriers  Inc. 

One  8-Hour  Shift 

Erogrammers  1 

Operators  1 

Operation  tends  toward  open  shop. 

Burroughs  Military  Electronic  Computer  Division 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts  1  1 

Erogrammers  1  1 

Clerks  1  1 

Operation  tends  toward  closed  shop. 

Classroom  type  grouped  training  is  given. 


Hudson  Engineering  Corporation 

One  8-Hbur  Shift 

Supervisors  1 

Programmers  1 

Operators  2 

Operation  tends  toward  open  shop. 

On-the-job  training  is  given. 

U.  S.  Rubber  Company  Research  Center 

One  8-Hour  Shift 

Supervisors  1 

Analysts  1 

Erogrammers  1 

(^ration  tends  toward  closed  shop, 
tethods  of  training  used  include  on-the-job  training 
and  partial  tuition  refund  plan. 

ZOOMAR'  Inc. 

One  8-Hour  Shift 


Analysts-Erogrammers  1 

Operators  1 

Operation  tends  towards  closed  shop. 

Colorado  State  University 

One  8-Hbur  Shift 
Used  Recommended 


Supervisors  1 

Analysts  1  4 

Programmers  6  6 

Coders  0  10 

Clerks  2  2 

Librarians  0  1 

(^rators  1  2 

Engineers  1  1 

Technicians  0  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used: 

Seminars  for  staff  personnel 

Regular  classes  for  students 


System  is  used  for  Instruction  in  computer  pro¬ 
gramming,  coding,  and  operating. 


RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

U.  S.  A.  Corps  of  Engineers,  Cincinnati 
Good  time  4l  Hburs/Week  (Average) 

Attempted  to  run  time  42  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.98 
Above  figures  based  on  period  from  Apr  57  to  Jun  60 
Passed  Customer  Acceptance  Test  Bov  56 
Time  is  available  for  rent  to  certain  qualified 
outside  organizations. 

U.  5.  A.  Corps  of  Engineers,  Huntington 
Good  time  39  Hours/Week- (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  .0975 
Above  figures  based  on  period  from  Feb  58  to  Jim  60 
Passed  Customer  Acceptance  Test  Feb  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 
Average  error-free  running  period  I8  months 

Operating  ratio  (Good/  Attenpted  to  run  time)  1.0 
Above  figures  based  on  period  1  Jan  60  to  30  Jun  60 
Passed  Customer  Acceptance  Test  I8  Jul  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Information  based  on  rental  on  a  service  bureau 
E-101  computer  used  exclusively  by  this  organization. 
This  organization  has  experienced  only  one  occasion 
in  18  months  of  operation  of  service  bureau  machine 
wherein  the  E-101  made  an  undetected  error..  Tine 
would  be  made  available  for  rental  to  outside  organ¬ 
izations  on  a  second  shift  basis.  Qualified  qpera- 
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tors  voiild  normally  te  expected  to  be  provided  by 
user. 

U,  S.  A.  Corps  of  Engineers,  Tulsa 
Average  error-free  rimning  period  1  Week 

Good  time  34  Hburs/Week  (Average) 

Attempted  to  run  time  40  Bburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  1  Feb  58  to  3I  Jun  60 
Passed  Customer  Acceptance  Test  L  Feb  38 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

U.  S.  A.  Corps  of  Engineers,  Washington 
Average  error-free  running  period  1  Month 

Good  time  21  Hours/Week  (Average) 

Attempted  to  run  time  22  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.96 
Above  figures  based  on  period  from  Jun  5^  to  Jun  60 
Passed  Customer  Acceptance  Test  1  Jul  60 
Time  is  available  for  rent  to  outside  organizations. 
Running  time  data  based  on  E-101  installation. 
Current  system  Installed  1  July  i960. 

NATO,  Patuxent  River 

Iterating  experience  is  kept  on  a  monthly  basis.  The 
figures  below  are  monthly  averages: 

Production  54.1 

Program  Checking  I3.8 

Idle  72.9 

Down  11.6 

Above  figures  based  on  period  1  Jan  60  to  31  Mar  60 
Passed  Customer  Acceptance  Test  Aug  59 

Automobile  Carriers  Inc. 

Good  time  3I  Hbiu’s/Week  (Average) 

Attempted  to  run  time  35  Bburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.94 
Above  figures  based  on  period  1  A\ig  60  to  31  Aug  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Burroughs  Military  Electronic  Computer  Division 
Good  time  35  Hours/Week  (Average) 

Attempted  to  run  time  4o  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.875 
Above  figures  based  on  period  from  Jan  58  to  Jan  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Hudson  Engineering  Coiporatlon 
Operating  ratio  (Good/Attempted  to  run  time)  0.90 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Morgan  Guaranty  Trust  Company  of  New  York 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

U.  S.  Rubber  Company  Research  Center 
Good  time  21.4  Hburs/Week  (Average) 

Attempted  to  run  time  23. 1  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.926 
Above  figures  based  on  period  1  Oct  59  to  1  Jul  60 
Passed  Customer  Acceptance  Test  Dec  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

ZbOMAR  Inc. 

Good  time  32  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.80 
Above  figures  based  on  period  1  Jan  to  31  Jul 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Bucknell  University 

Operating  ratio  (Good/Attempted  to  run  time)  0.8 
Pansed  Custcmier  Acceptance  Test  Jul  58 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations: 


Colorado  State  University 

Good  time  15  Hours/Week  (Average) 

Attempted  to  run  time  18  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.833 
Above  figures  based  on  period  from  Aug  58  to  Apr  60 
Passed  Customer  Acceptance  Test  Aug  58 
Time  is  available  for  rent  to  outside  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Card  output  eidapter  permits  connection  of  a  key¬ 
punch  to  enable  output  data  only  from  the  computer 
accumulator.  The  multiple  input  adapter  enables  the 
simultaneous  connection  of  a  punch  paper  tape  input 
and  a  punch  card  input,  a  duplex  paper  tape  input 
and  a  punched  card  input  or  a  duplex  paper  tape  in¬ 
put  and  a  second  paper  tape  input. 

Unique  system  advantages  include  ease  of  programming 
and  complete  formatting  ability  with  the  Burroughs 
Senslmatio  Printer. 

U,  S.  A,  Corps  of  Engineers,  Huntington 
Outstanding  features  include  ease  of  programming. 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 
Outstanding  features  are  operating  flexibility  - 
automatic  or  operator  intervention,  external  pin¬ 
board  programming  permits  program  modification  or 
alteration  with  minimum  of  delay,  and  automatic  ad¬ 
dress  modification  by  means  of  2  counters  for  se¬ 
quencing  in  repetitive  operations.  External  pin¬ 
board  programming  is  unique  with  the  E-101;  provides 
a  means  of  quickly  and  easily  modifying  program  based 
on  intermediate  resrUts,  experience  and  judgment. 

U.  S.  A.  Corps  of  Engineers,  Washington 
This  machine  is  very  easy  to  program  and  operate, 
thus  enabling  engineering  personnel  to  program  and  •  • 
run  their  own  programs. 

NATC,  Patuxent  River 

Unique  system,  advantages  include  tape  input  and  out¬ 
put  compatibility  with  other  systems,  such,  as  semi¬ 
automatic  film  readers,  Datatron  204,  and  electric 
plotter. 

Burroughs  Military  Electronic  Computer  Division 
Outstanding  features  include  ease  of  operation.  The 
system  brings  advantages  of  electronic  computation 
into  the  area  of  small  calculating  problems. 

U.  S.  Rubber  Company  Research  Center 

Outstanding  fe.atpres  Include  programming  simplic¬ 
ity  and  ease  of  operation. 

Unique  system  advantages  include  rapid  program 
developnent,  which  permits  economical  use  of  com¬ 
puter  for  many  "one-shot"  programs  as  well  as  stand¬ 
ard  routines. 

Paper  tape  is  stored  in  special  loose-leaf  binder. 

ZOOMAR  Inc 

Outstanding  features  are  ease  of  programming  and  op¬ 
eration.  System  can  be  operated  like  a  desk  calcu¬ 
lator,  but  at  much  greater  speed.  Allows  the  econom¬ 
ical  handling  of  problems,  usually  not  assignable 
to  larger  digital  computers. 

Colorado  State  University 

An  outstanding  feature  is  its  simplicity.  It  serves 
as  an  excellent  training  device. 
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FUTURE  PLANS 

U.  S.  A.  Corps  of  Engineers,.  Huntington 
We  will  expand  to  two  shifts. 

U.  S.  A.  Corps  of  Engineers,  HiUadelphla 
Plan  to  obtain  Punched  Paper  Tape  Output,  Model 
A5I6  ($100/iiionthly  lease)  to  he  ahle  to  handle 
additional  accounting  applications. 

KATC,  Patuxent  River 

Purchase  of  a  duplex  paper  tape  Input  unit  for  use 
with  the  Installed  Model  A53I  Tape  Input  Unit. 

This  will  fom  a  system  whereby  commands  and  data 
In  ElOl-5  or  Burroughs  ZCik  code  may  be  read  alter¬ 
nately  without  changing  tapes. 


INSTALLATIONS 

U.  S.  Army  Chemical  Center 
Edgewood,  Maryland 

Army  Ballistics  Missile  Agency 
Redstone  Arsenal 
Huntsville,  Alabama 

Army  Ballistic  Missile  Agency 
Cape  Canaveral,  Florida 

U.  S.  A.  Corps  of  Engineers,  Ohio  River 
315  -335  Main  Street 
Cincinnati,  Ohio 

U.  S.  A.  Corps  of  Engineers,  Huntington 

502  8th  Street 

Huntington  1,  West  Virginia 

U.  S.  A.  Corps  of  Engineers,  Philadelphia 
2635  Abbottsford  Avenue 
Philadelphia  29,  Pennsylvania 

U.  S.  A.  Corps  of  Engineers,  Tulsa 
Tulsa,  Oklahoma 

U.  S.  A.  Corps  of  Engineers,  Washington 
First  and  Douglas  Street's  HW 
Washington  25,  D.  C. 

Frankford  Arsenal 
Philadelphia,  Pennsylvania 

White  Sands  Missile  Range 
New  Mexico 

Bureau  of  Yards  and  Docks 
Washington,  D.  C. 

Armament  Test,  HATC, 

Patuxent  River,  Maryland 

David  Taylor  Model  Basin 
Carderock,  Maryland 

U.  S.  Naval  Research  Laboratory 

Vanguard  Project 

Cape  Canaveral,  Florida 

Edwards  Air  Force  Base 
California 

Wright  Air  Development  Center 
Wright -Patterson  Air  Force  Base 
Fairborn,  Ohio 

Defense  Supply  Service 
Washington,  D.  C. 

California  Institute  of  Technology 
Jet  Propulsion  Laboratories  (NASA) 
Pasadena,  California 


Space  Technology  Laboratories 
Los  Angeles,  California 

Department  of  Public  Works 

City  and  County  of  San  Francisco,  City  Hall 

San  Francisco,  California 

Aerojet-General  Corporation 
Azusa,  California 

Beech  Aircraft  Corporation 
Wichita,  Kansas 

Bell  Helicopter  Corporation 
Fort  Worth,  Texas 

Boeing  Airplane  Company 
Flif^t  Test  Division 
Seattle,  Washington 

Convair 

SsLn  Blego,  California 

Douglas  Aircraft  Coiqpany 
El  Segundo,  California 

Fairchild  Guided  Missiles 
Astrionlcs  Division 
Wyandauch,  Long  Island,  New  York 

Hughes  Aircraft  Ccopany 
Culver  City,  California 

McDonnell  Aircraft  Corporation 
St.  Louis,  Missouri 

North  American  Aviation 
Los  Angeles,  California 

Pratt  and  Whitney  Aircraft 
East  Hartford,  Connecticut 

Federal  Reserve  'RAnV  of  Chicago 
Chicago,  Hllnols  ' 

First  National  City  Bank  / 

New  York  City,  New  York 

Morgan  Guaranty  Trust  Ccanpany  of  Hew  York 

140  Broadway 

Hew  York  I5,  New  York 

Wsuihovla  Bank  and  Tnwt  Company 
Winston-Salem,  North  Carolina 

Aetna  Life  Insurance  Ccoipany 
Hartford,  Connecticut 

Colonial  Life  Insurance  Company 
East  Orange,  Hew  Jersey 

Genial  Insurance  Company  of  America 
Seattle,  Washington 

Hitual  Insurance  Advisory  Association 
Hew  York  City,  Hew  York 

Mitual  Insurance  Company  of  New  York 
New  York  City,  New  York 

National  Bureau  of.  Casualty  Ifaderwrlters 
Hew  York  City,  New  York 

Eie  Travelers  Insurance  Con^any 
Hartford,  Connecticut 

Ethyl  Corporation 
Detroit,  Michigan 

Euid>le  Oil  Company 
Baytown,  Texas 

Standard  Oil  Compeny 
Cleveland,  Ohio 

Sun  Oil  Company 
Philadelphia,  Pennsylvania 
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Alega  Engineers  Incorporated 
Houston,  Texas 

All  American  Englaeering  Company 
Wilmington,  Delaware 

American  Research  Corporation 
Atlanta,  Georgia 

American  Totallsator  Company 
Baltimore,  Maryland 

Automobile  Carriers,  Inc. 

P.  0.  Box  128 
Flint,  Michigan 

Burroughs  Military  Electronic  Computer  Dlvdslon 
14300  Tlreman 
Detroit  28,  Michigan 

Edgerton,  Germeshausen  and  Grier,  Inc. 

Boston,  Massachusetts 

General  Electric  Company 
Philadelphia,  Pennsylvania 

General  Electric  Company 
Syracuse,  New  York 

Hudson  Engineering  Corporation 
5900  HiUcroft 
Houston,  Texas 

Kollmorgen  Optical  Corporation 
Northampton,  Massachusetts 

Mlnneapolis-Honeywell  Regulator  Company 
Philadelphia,  Pennsylvania 

Morgan  Construction  Company 
Worcester,  Massachusetts- -  - 

Olin  Mathieson  Chemical  Corporation 
New  Haven,  Connecticut 

Paoll  Research  Center 
Burroughs  Corporation 
Paoll,  Pennsylvania 

Praeger-Kavanagh  Engineering 
New  York  City,  New  York 

Radio  Corporation  of  America 
Waltham,  Massachusetts 

Smith  Kline  and  French  Laboratories 
Philadelphia,  Pennsylvania 

Tung  -  Sol  Electric  Incorporated 
Newark,  Hew  Jersey 

The  Upjohn  Company 
Kalamazoo,  Michigan 

U.  S.  Rubber  Company  Research  Center 

Alps  Road 

Wayne,  New  Jersey 

U.  S.  Steel  Corporation 
Monroeville,  Pennsylvania 


Ward  Baking  Company 
Chicago,  Illinois 

Westlnghouse  Electric  Corporation 
Aviation  Gas  Turbine  Division 
Kansas  City,  Missouri 

Westin^use  Electric  Corporation 
Sharon,  Pennsylvania 

ZOOMAR  Incorporated 
55  Sea  Cliff  Avenue 
Glen  Cove,  Long  Island,  New  York 

Bucknell  University 
Lewlsburg,  Pennsylvania 

Colorado  State  University  ■ 

Computing  Center 
Fort  Coillns,  Colorado 

Georgetown  University 
Washington,  D.  C. 

Institute  of  Textile  Technology 
Charlottesville,  Virginia 

Massachusetts  Institute  of  Technology 
Cambridge,  Massachusetts 

New  York  University 
New  York  City,  New  York 

Syracuse  University 
Syracuse,  New  York 

University  of  Cincinnati 
Cincinnati,  Ohio 

University  of  Detroit 
Detroit,  Michigan 

University  of  Mlssoiari 
Columbia,  Missouri 

University  of  Pennsylvania 
Philadelphia,  Pennsylvania 
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BURROUGHS  E  102  MANUFACTURER 

Burroughs  Model  E  102 ‘Electronic  Digital  Computer  Burroughs  Corporation 


APPLICATIONS 

Manufacturer 

Scientific  and  tusiness.  System  is  similar  to  the 
BURHOUGHS  E  101. 

U.  S.  Army  Engineer  District,  Kansas  City 
Located  on  the  Mezz.  Floor,  Federal  Office  Building, 
Kansas  City  6,  Missouri,  the  system  is  used  for 
engineering,  mathematical  and  scientific  applica¬ 
tions,  including  structural  analysis  and  design, 
hydraulic  and  hydrological  studies,  soils,  earth¬ 
work  and  dredging,  and,  topography  and  geodetlcs. 

Burroughs  Corporation 

Located  at  the  Burroughs  Corporation,  Military 
Electronic  Computer  Division,  li^500  Tlreman,  Detroit 
28,  Michigan,  the  system  is  used  for  the  generation 
of  SAGE  AH/FST-2  performance  parameters  such  as 
availability,  reliability,  maintainability,  and 
mean-tlme-between-falluresj  for  the  SAGE  Air/FST-2 
critical  part  and  assembly  removal  rate  analysis. 


Photo  by  U.  S.  Army  Engineer  District,  Kansas  City 

Units  that  were  removed  at  an  excessive  rate  during 
a  given  period  are  determined  and  listed;  and  for 
miscellaneous  tabulations  such  as  public  voucher 
accounting  tabulations  listing  total  expenditures 
on  a  given  contract  by  account  number  for  material, 
labor,  burden,  ^  G  and  A,  etc. 

Burroughs  Corporation 

Located  at  the  Burroughs  Corporation,  Methods  and 
Ih-ocedures  Division,  6071  Second  Avenue,  Detroit  32, 
Michigan,  the  system  is  used  for  inventory  extension, 
sales  quota  calculation,  master  card  part  cost  exten¬ 
sion,  and  miscellaneous  engineering  design  problems. 

Edgerton,  Germeshausen  &  Grier,  Inc. 

Located  at  I60  Brookline  Avenue,  Boston,  Mass.,  the 
system  is  used  for  photogrammetric  data  processing 
(triangulations,  dimensional  meas^^rements ) ,  statis¬ 
tical  calculations  (correlation  coefficients,  least 
squares  ciuve  fitting,  etc.),  and  occasional  business 
statistical  uses. 
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Photo  by  Edgerton,  OenneshauBen  &  Orler,  Inoorjorated 


( 


Space  Technology  Laboratorlee,  Inc. 

Located  at  the  Computation  and  Data  Reduction  Center, 
2400  E.  El  Segundo  Blvd.,  El  Segundo,  Ctillfomla, 
the  system  Is  used  for  small  scale  scientific  compu¬ 
tations  . 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal-  diglts/wprd 
Decimal  digits/instruction 
Instructions/word 
Instructions  decoded 
Arithmetic  system 


Binary  coded  decimal 
12  +  sign 
5 
1 
2T 

Fixed  point 


Instruction  type  One  address 

Humber  range  (i.io'^)  <  n  <  +10  (l-lO^; 


ARITHMETIC  UNIT 

Incl  Stor  Access 
Micro sec 

Add  50,000 

Mult  250,000 

Dlv  250,000 

Construction  (Arithmetic  unit  only) 

Constructed  of  vacuum  tubes  and  diodes 
Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 
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Manufacturer 


STORAGE 


No-  of 

Media  Words  Digits  Mlorosec 

Magnetic  Drum  220  2,640"  8,500 

Paper  Tape 
Punch  Cards 

External  pinboard  programming,  128  program  steps. 
Drum  makes  one  rotation  in  16.9  milliseconds. 

All  of  the  above  five  reporting  users  utilize  the 
220  word  magnetic  drum  memory. 


No.  of 
Digits 
2,640- 


Access 
Micro sec 

8,500 


INPUT 

Manufacturer 

Media  Speed 

Keyboard  Manual 

Paper  Tape  0.5  sec.  to  read 

Card  20  ohar/sec 

All  of  the  five  reporting  users  utilize  the  11 
column  keyboard  and  punched  paper  tape  input. 


OUTPUT 


Manufacturer 
Media  Speed 

Printer  (Senslmatlo)  24  digits/sec 

Paper  Tape  0.33  secs  to  punch 

Buffered 

Punch  Card  20  ohar/sec 

Buffered 

All  of  the  five  reporting  users  utilize  the  Sensi- 
matic  Printer. 

'■CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  160 

Diodes  1,800 

CHECKING  FEATURES 

Checking  features  Include  plug-in  circuitry,  margin¬ 
al  voltage  checking.  Internal  program  checking,  par¬ 
ity  check  on  paper  tape  input  and  output,  and  auto¬ 
matic  error  detection  in  printing  circuits. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufaotxirer 

Power,  computer  3  Kw 

Room  size,  computer  Desk  Size 

Weight,  computer  1,800  lbs 

reAD,  Kansas  City 

Power,  computer  3-0  Kw  3-0  KVA  1.0  pf 

Volume,  computer  50  ou  ft 

Area,  computer  17  sq.  ft 

Room  size,  computer  18  ft  x  23  ft 

Floor  loading  82.3  Ibs/sq  ft 


3.0  KVA  1.0  pf 
50  ou  ft 

17  sq  ft 

18  ft  X  23  ft 
82.3  Ibs/sq  ft 

1,400  lbs  concen  max 
1,400  lbs 


Weight,  computer  1,400  lbs 

Basically  the  only  site  preparation  was  the  insta¬ 
llation  of  an  adequate  power  supply.  (II5-23O  volt, 
3-wire,  single-phase  circuit)  If  building  air  con¬ 
ditioning  is  not  available,  about  1  I/2  tons  would 
be  required  for  the  space  utilized. 


Burroughs  Corp.,  14300  Tlreman 
Power,  computer  2. 8-5. 7  KVA 

Volume,  computer  Desk  Size 

Area,  computer  _  100  sq  ft 

Room  size,  computer  144  sq  ft 

Voltage:  230  three-phase,  iJ.5  three-phase j  25  amps. 
No  Installation  preparations  other  than  electrical 
power  line.  Six  7  inch  fans. 

Burroughs  Corp. 

Power,  computer  2. 8-5. 7  KVA 

Area,  computer  ’  100  sq  ft 

Room  size,  computer  l44  sq  ft 

No  installation  preparations  other  than  electrical 
power  line.  Six  7  inch  fans. 

E,  0  &  Gr,  Inc  a 

Bower,  computer  3-5  Kw 

Area,  computer  20  sq  ft 

Room  size,  computer  12  ft  x  12  ft 

Computer  generates  12,000  BTIT.  We  have  no  special 
air  conditioner.  The  computer  is  located  in  stand¬ 
ard  air  conditioned  environment.  No  special  build¬ 
ing  modifications.  Installation  of  power  cable  re¬ 
quired;  115  230  volt,  3  wire  single  phase  plus  ground. 
STL 

Power,  computer  2.5  KVA 

Volume,  computer  1,500  ou  ft 

Area,  computer  150  sq  ft 

Floor  loading  60  Ibs/sq  ft 

Air  conditioner  is  included  in  house  system.  No 
special  site  preparation  required. 

PRODUCTION  RECORD 

Number  in  current  operation  127 

Time  required  for  delivery  4  months 


COST,  PRICE  AND  RENTAL  RATES 

USAD,  Kansas  City 

E-102  Computer  rents  at  $l,000/month. 

Model  A53I  Punched  Paper  Tape  Input  Unit  rents  for 
$100/month. 

Maintenance  is  furnished  along  with  the  basic 
rental  price  of  the  system. 

Burroughs  Corp . ,  14300  Tireman 
The  E-102  and  A53I  rents  at  $l,173/month. 

Burroughs  Corp. 

The  E-102  and  A531  purchase  cost  was  $42,090. 

E,  G  &  G,  Inc. 

The  E-102  cost  $30,000. 

The  tape  input  unit  cost  $10,000. 

No  contract  -  service  as  required. 

STL 

System  cost  $28,000  and  rents  at  $l,100/month.  Ser¬ 
vice  is  included  in  rental. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Each  8-Hour  Shift 

Programmer  1 

Operator  '1 

Engineer  1 

Programming  and  operating  instructions  will  be 
given  at  no  cost  to  the  customer  either  at  his  in¬ 
stallation  or  at  the  manufacturer's  facilities. 
USAD,  Kansas  City 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  1  2 

Clerks  1  1 

The  supervisor  is  also  a  programmer. 
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Operation  tends  toward  open  shop..  The  installation 
is  operated  as  an  "open'  shop"  with  "closed  shop" 
programming  assistance  as  re'qulred.  The  semi-open 
shop  method  of  operation  is  desirable  due  to  the  sim¬ 
plicity  of  machine  operation  and  due  to  the  fact -that 
open  shop  operation  stimulates  interest  at  the  prob¬ 
lem  solving  level  and  permits  our  design  engineers 
to  telescope  years  of  design  experience  into  a  few 
months . 

Methods  of  training  used  includes  formal,  programming 
training  by  manufacturer,  individual  instruction  by 
installation  employees,  and  on-the-job  training. 

,  .  Surroughs  Corp.,  1I5OO  Tlreman 

One  SIHout  Shift 
Used  Recommended 

Supervisors  1  1 

Analysts  1  1 

Erogrammers  1  1 

Clerks  1  1 

Operation  tends  toward  closed  shop. 

Method  of  training  used  is  classroom  type  training. 

Burroughs  Corp. 

One  part  time  operator  is  required. 

Operation  tends  toward  open  shop. 

Method  of  training  used  is  personal  instruction. 

E,  Gr  &  0,  Xnc. 

One  8-Hour  Shift 

Supervisors  1 

Analysts  2 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  is  two  day  programming 
and  operators  course  given  by  our  own  personnel  to 
indoctrinate  new  analysts. 

STL 

Two  programmers  used  and  recommended. 

Operation  tends  toward  closed  shop. 

Method  of  training  used  is  on-the-job  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USAD,  Kansas  City 

Good  time  k0,2  Bburs/Week  (Average) 

Attempted  to  run  time  .. .  I0.5  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.992 
Above  figures  based  on  period  1  Jan  60  to  1  Jiil  60 
Passed  Customer  Acceptance  Test  Jan  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Good  time  includes  production  and  testing.  Attempted 
to  run  time  includes  production  and  testing  and  wasted 
effort  due  to  machine  errors. 

Burroughs  Corp.,  14500  Tlreman 
Good  time  35  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.875 
Above  figures  based  on  period  from  Jan  58  to  Jan  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Burroughs  Corp. 

Good  time  9-5  Bburs/Week  (Average) 

Attempted  to  run  time  10  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  from  Nov  57  to  Jul  60 
Time  is  available  for  rent  to  outside  organizations. 

E,  G  &  G,  Inc. 

Good  time  38  Hours/Week  f Average) 

Attempted  to  run  time  hO  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  from  Feb  57  'to  Aug  60 
Passed  Customer  Acceptance  Test  Feb  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

We  used  this  computer  at  Las  'Vegas,  Nevada,  for 


nuclear  weapons  test  data  processing  April-Octbber, 
1957.  During  that  time  it  was  on  a  two  shift,  seven 
day  week  operation.  Performance  was  excellent. 

STL 

Good  time  58.5  Hburs/Week  (Average) 

Attempted  to  run  time  36  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.94 
Above  figures  based  on  period  from  Apr  60  to  Jun  60 
Passed  Customer  Acceptance  Test  Feb  '57 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Card  output  adapter  permits  connection  of  a  key¬ 
punch  to  enable  output  data  only  from  the  computer 
accumulator.  The  multiple  input  adapter  enables  the 
simultaneous  connection  of  a  punch  paper  tape  input 
and  a  punch  card  input,  a  duplex  paper  tape  input; 
and  a  punched  card  input  or  a  duplex  paper  tape 
input  and  a  second  paper  tape  input. 

Unique  system  advantages  include  ease  of  program¬ 
ming  and  complete  formatting  ability  with  the 
Burroughs  Sensimatlc  Printer. 

USAD,  Kansas  City 

Outstanding  features  are  ease  of  programming,  op¬ 
eration  and  debugging.  A  complete  ADPS  installation 
is  contained  in  the  basic  machine. 

The  addition  of  a  tape  input  unit  increases  the 
capacity  of  the  E-102,  but  the  machine  is,  in  most 
cases,  too  slow  for  long  and  complex  problems  that 
require  large  amounts  of  data  Input. 

Burroughs  Corp.,  14300  Tlreman 
Outstanding  features  are  ease  of  operation  and  It 
brings  advantages  of  electronic  computation  into  the 
area  of  small  calculating  problems. 

Burroughs  Corp. 

Outstanding  features  are  ease  of  operation  and  elec¬ 
tronic  speed  on  small  calculating  problems. 

E,  G  &  .G,  Inc . 

Unique  system-  advantages  are  compactness,  high  amount 
of  up  time  -with  minimum  service  requirements. 


FUTURE  PLANS 

USAD,  Kansas  City 

A  request  to  discontinue  rental  of  the  Burrou^s 
E-102  Electronic  Computer  with  tape  input  unit  and 
to  install  an  IBM  162O  Data  Processing  System  is 
under  consideration.  This  new  system  woxild  increase 
the  problem  solving  capacity  of  the  district  and  will 
also  lend  itself  to  the  solution  of  more  complex 
problems  which,  at  this  time,  due  to  machine  limita¬ 
tions  (storage  and  speed),  are  not ‘feasible  or  prac¬ 
tical. 

The  new  system,  if  approved,  would  include: 

Quantity 

1  IBM  1620  Data  Processing  System 
1  IBM  046  Tape  to  Card  Converter 

1  IBM  ‘063  Card  to  Tape  Converter 

1  IBM  022  Printing  Card  Punch 

1  IBM  056  Card  Verifier 

1  IBM  Series  50  Card  Sorter 

1  Model  FPC-8  Flexo-writer 

E,  G  &  G,  Inc. -Possibility  exists  of  replacing  current 
computer  with  newer  versions  in  same  operating-  and 


price  ranges. 


INSTALLATIONS 


U.S.  Army  Engineer  District,  Kansas  City,  Mo. 

Burroughs  Corporation,  14300  Tlreman,  Detroit,  Mich. 
Burroughs  Corporation,  6O7I  2nd  Ave.,  Detroit,  Mich. 
Edgerton,  Germeshausen  &  Grier,  I60  Brookline,  Boston 
Space  Technology  Laboratories,  El  Segundo,  Calif. 
University  of  Pennsylvania,  200  S.  33rd  St,  Phila  4,  Pa. 
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BURROUGHS  B  102 


BURROUGHS  E 103 

Burroughs  Model  E  105  Electronic  Digital  Computer 


MANUFACTURER 


Burroughs  Corporation 


Photo  hy  the  Burroughs  Corporation 


APPLICATIONS 

Manufacturer 

Desk  size  system  for  general  purpose  computing. 
David  Taylor  Model  Basin 

Located  on  the  second  floor  of  the  Bydromechanlcs 
Laboratory  building,  the,  system  is  used  for  solving 
engineering  and  scientific  problems  by  the  engineer 
an  scientist  in  order  that  he  get  a  feel  for  the 
problem,  particularly  if  the  problem  is  not  suffi¬ 
ciently  complex  to  justify  programming  on  a  larger 
computer,  such  as  the  IBM  70^- 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Decimal 

Decimal  diglts/word  12  plus  sign 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 


Instruction  word  format 


Operation  Code 

Tens  level 
of  address 

Units  level 
of  address 

W 

1 

5 

W  -  Write  contents  of  accumulator  into  cell  15, 
leaving  copy  in  accumulator 


Accumulator  -  12  digits  plus  sign,  "Clearing  House" 
for  all  data  to  and  from  memory.  , 

B  register  -  11  digits  plus  sign.  Holds  the  multi¬ 
plicand  or  the  divisor  during  multiplication  or  divi¬ 
sion,  respectively. 

The  E  105  is  an  externally  programmed  machine 
through  replaceable  pinboards.  Metal  contact  pins 
dropped  through  the  pinboard,  provide  the  contacts 
to  an  internally  wired  program.  29  different  commands 
are  available  before  being  modified  by  mechanical 
stepping  switches.  A  maximum  of  128  program  steps 
can  be  stored  on  the  machine  at  any  one  time. 

Floating  point  may  be  programmed. 


BUEBOUGHS  E  105 
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Hioto  ty  the  U.  S.  Havy  David  Taylor  Model  Basin 


ARITHMETIC  UNIT 

Manufacturer 

Incl  Stor  Access  Exclud  Stor  Access 


Micro sec 

Add  51,000 

»at  250,000 

DiT  3W,000 

Construction  (Arithnetic  unit  only) 
Vacuum  tubes  I80 

Diodes  1,400 

Arithmetic  mode  Serial 

TtBlng  Synchronous 

Operation  Sequential 


Manufacturer 
Ho.  of 


Medium 

Drum 


Microsec 

t2,500 

241.500 

291.500 


STORAGE 

Ho.  of 
Digits 

12  plus  sign 


Average 

Access 

Microsec 

8,500 


Manufacturer 
Media  '  Speed 

Keyboard  Manual 

Paper  Tape  20  char/sec 

Card  20  or  17  card  oolumns/seo 

Field  modified  IBM  Style  024  or  026  Keypunch  with 
Burroughs  Translator.  An  11  column  keyboard  is  used. 


INPUT 


OUTPUT 

Manufacturer 

Semi-Ganged  Printer  24  dlglts/sec 

Punched  Paper  Tape  10  char/sec 

Punched  Card  20  or  IT  card  column/ sec 

Field  modified  IBM  Style  024  or  026  Keypunch  with 
Burrou^s  Translator 


BURROUGBS  E  I03 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Vacuun  tutes  250 

Diodes  2,000 


CHECKING  FEATURES 

Manufacturer 

Checkdjig  features  Include  pin  check  (missing  pins), 
print'  check,  overflow  alarm,  monory  ilarm  in  case 
of  failure  to  read  or  write  properly,  and  keyhoart 
check. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  coB^iuter  I.85  Kw  2.2  KVA  0.85  pf 
Volume,  computer  1*0  cu  f t 

Area,  computer  16  sq.  ft 

Room  size  10  ft  x  10  ft 

KLoor  loading  93  Ihs/sq  ft 

Weight,  computer  l>50p  Its 

Air  conditioning  is  required  if  room  temperature 
is  higher  than  90°!'.  1  1/2  tons  of  air  conditioning 

is  recommended  *dien  the  room  teiiq)erature  is  higher 
than  SCP?.  Two  3A  window  units  are  satisfactory. 

David  Taylor  Model  Basin 
Room  size  aiall  office  approx.  50  aq  ft 
Air  conditioner  Window  type  unit 
Capacity,  air  conditioner  1  Ton 
Required  220  volt,  single  phase,  3  wire  line. 


PRODUCTION  RECORD 

Manufacturer 

number  produced  to  date  210 

Humber  in  current  operation  I66 
Humber  in  current  production  5*l' 
Anticipated  production  rate  60/year 
Time  required  for  dellveiy  3  months 


COST.  PRICE  AND  RENTAL  RATES 

Manufacturer 

Monthly 


E  103  Computer 

Cost 

^9,750 

Rental 

Paper  Tape  Input 

2,950 

Duplex  Tape  Reader 

2,150 

65 

Punched  Card  Input 

5,^50 

105 

Punched  Card  Output 

2,575 

70 

Jtiltlple  Input  Adapter 

575 

20 

Punched  Tape  Output 

2,950 

85 

PERSONNEL  REQUIREMENTS 

Manufacturer 

Training  is  made  available  by  the.  manxif  aoturer  to 
the  user.  No  assigned  personnel  axe  required  if 
system  i.s  operated  on  an  open  shop  basis. 

David  Taylor  Model  Basin 

The  machine  is  a  simple  programmed  desk  size  com¬ 
puter  that  requires  no  specialized  operators.  The 
engineer  and  i^slcist  programs  and  runs  his  own 
problem. 

Classes  are  held  (less  than  a  week  long)  whenever 
the  occasion  demands. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

Design  of  machine  coupled  with  preventive  maintenance 
schedule  has  provided  experience  pf  9T-5?^  up-tlme. 

David  Taylor  Model  Basin 

Good  time  I6.7  Hours/Week  (Average) 

Attempted  to  run  time  17.2  Hours/Week  ^ Average) 
Operating  ratio  (Good/Attempted  to  run  tlma)  O.97 
Above  figures  based  on  period  1  Apr  59  to  31  Mar  60 
Passed  Customer  Acceptance  Test  11  Jun  5',' 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  Include  low  cost,  external 
programming,  and  a  great  variety  of  input-output 
adjuncts.  Printer  versatility,  due  to  design,  in¬ 
cludes  a  semi -ganged  printer,  front  feed  carriage, 
and  an  accounting  machine  carriage  movement. 

Unique  system  advantages  are  that  the  system  is  an 
ideal  open  shop  computer  and  is  perfectly  suited 
for  business,  engineering,  statistical  and  scientific 
computing. 


FUTURE  PLANS 

Manufacturer 

System  will  be  up-dated  on  a  continuing  basis. 


INSTALLATIONS 

David  Taylor  Mjdel  Basin 
B^dromechahlos  Laboratory 
Washington  7>  D.  C. 


First  year  maintenance  is  rendered  gratis  on  pur¬ 
chase,  000/year  including  maintenance,  parte, 
travel  time,  thereafter.  Maintenance  is  included 
in  lease  rate. 

David  Taylor  Model  Basin 

Basic  computer  expanded  memory  drum,  tape  input  and 
tape  output  rent  at  $1, 380/month. 


HJEROUOHS  E  IO3 
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CCC  REAL  TIME 

General  Purpose  Real  Time  Tracking  Computer 


MANUFACTURER 


Computer  Control  Company,  Incorporated 


Front  View 


APPLICATIONS 

The  system  was  specifically  designed  for  use  in  pro¬ 
viding  real-time  command  signals  to  position  two 
85'  parahollc  antennas  from  various  input  sources. 

The  computations  involve  parallel  correction,  orhital 
integration,  coordinate  translation,  rotation  and 
conversion.  The  computation  must  he  slaved  to  real 
time  and  solution  time  must  he  extremely  fast  to  re¬ 
duce  system  real,  time  phase  shift.  Flexihlllty  and 
future  system  requirements  are  provided  hy  the  gen¬ 
eral  purpose  stored  program  philosophy. 


Photo  hy  Computer  Control  Company,  Incorporated 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  25 

Binary  digits/instruction  25 
Instructions  per  word  1 

Instructions  decoded  hB 

Arithmetic  system  Fixed  point 

Insti-uctlon  type  One  plus  one 

Instruction  contains  one  operand  address  and  next 
instruction  address 
Number  range  +  1 


CCC  REAL  TIME 
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Rear  Vlex  Photo  hy  Oompui-ex-  oom;roj.  Uompary,  Incorporated 


r 


Inatruotlon  vord  foriat 


Automatio  'bullt-lji  subroutines  Include  sine/coslne 
resolver,  octant  reduction,  and  Binary  Coded  Decimal- 
Binary  conversion. 

Ihere  are  3  index  registers  which  may  be  incre¬ 
mented,  replaced  or  cleared  and  are  capable  of  modi¬ 
fying  either  address  under  control  of  two  index  con¬ 
trol  bits  located  in  each  instruction. 


Timing  Synchronous 

Operation  Sequential 


STORAGE 


No.  of 

No.  of 

Access 

Media 

Words 

Digits 

Microsec 

Acoustic  Delay  Line 

320 

8,000 

500  Avg. 

(instruction  Storage) 

Acoustic  Delay  Line 
(Data  Storage) 

160 

4,000 

250  Avg. 

Electromagnetic 

Delay  Line 

8 

200 

25 

ARITHMETIC  UNIT 

(^ration  Inol  Stor  Access  Kxclud  Stor  Access 
Microsec  Microsec 

Add  25  25 

Mult  75  50 

Construction  (Arithmetic  unit  only) 

Transistors  540 

Arithmetic  mode  Serial -parallel 

Additions  are  performed  in  serial,  multiplication 
is  performed  in  serial -parallel  to  achieve  50  micro-  ■ 
sec  multiply  time. 


INPUT 

Media  Speed 

Paper  Tape  60  octal  dlglts/sec 

Program  input  tape  and  position  command  tape 
Antenna  Readout  4,000  I8  bit  words/sec 

4  registers  containing  antenna  positions  of  azimuth, 

elevation,  hour  angle,  and  declination 
Theodolite  1,000  readlngs/sec 

Keyboard 

The  read  time  from  central  range  timing  system  is 
also  made  available  to  the  computer  for  programming 
utilization. 
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Digital  Servo 


Photo  hy  Computer  Control 


OUTPUT 

Media  Speed 

Readout  to  Digital  Servo  1  readlng/seo 

Computer  output  drives  It-  command  registers,  tvo 
for  each  antenna. 

Printer  U  words/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Quantity 

Diodes  22,000 

Eranslstors  2,700 


POWER,  SPACE,  WEIGHT, 

Power,  computer 
Volume,  computer  & 
digital  servos 
-Area,  computer  &  servos 
Floor  loading 

Weight,  computer 


Company,  Incorporated 


AND  SITE  PREPARATION 

0.4  Kw 
105  cu  ft 

15  sq  ft 
150  Ibs/sq,  ft 
150  Ihs  concen  max 
2,200  Ihs 


CCC  REAL  TIME 
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PRODUCTION  RECORD 

Humber  produced  to  date  1 

Number  in  current  operation  1 

Time  required  for  delivery  6  months 


COST,  PRICE  AND  RENTAL  RATES 

The  cost  of  the  entire  system,  including  2  digital 
servo  racks  and  all  development,  installation  and 
programs  is  $330,000. 


PERSONNEL  REQUIREMENTS 

One  8-Hbur  Shift 

C^erators  1 

Engineers  1 

Training  made  available  by  the  manufacturer  to  user 
Includes  operation  and  maintenance.  The  programs 
having  once  been  prepared  are  utilized  without  need 
of  further  programming  unless  the  computer  is  to  be 
used  for  new  and  different  modes  of  operation. 

Since  the  existing  programs  meet  the  present  system 
needs,  no  current  programming  effort  is  utilized. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  manufacturer  to  Insure  required  reliability  in¬ 
cludes  completely  transistorized  and  modularized 
construction.  Package  types  are  limited  to  8.  98/^ 

of  the  systems  utilize  4  package  types. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  arithmetic  unit  is  designed  to  perform  fast  com¬ 
putation  of  trigonometric  functions.  The  quantity 
a  +  bx  +  c  may  be  formed  in  50  mlcrosec.  The  system 
operates  in  real  time  and  is  synchronized  to  external 
range  timing  system. 
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APPLICATIONS 

The  fields  of  application  Include  off-line  data 
conversion,  data  processing  -  scientific,  data  pro¬ 
cessing  -  commercial,  construction,  machine  tool 
design,  optical  design,  data  acquisition  and  data 
reduction,  and  as  a  satellite  system  with  the  CDC 
l6cA-  Computer. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digit s/word  12 

Binary  dlgits/lnstruction  12 

Instructlons/word  1 

Instructions  decoded  65  -r^ 

Arithmetic  system  Fixed  point  Mod  2"'^  -  1 

Instruction  type  One  adtoess 

Flexible  addressing  modes  Include  no  address,  di¬ 
rect  address.  Indirect  address,  and  relative  address. 
Information  In  registers  shown  on  projection  display 


Photo  by  Control  Data  Corporation 


in  Arabic  numerals. 
Instruction  word  format 


Function . 

Address 

6  bits 

6  bits 

ARITHMETIC  UNIT 

Operation  Incl  Stor  Access  Exolud  Stor  Access 

Microsec  Microsec 

Add  6.4,  12.8,  19.2  6.4 

Ifalt  Programmed  1, 000 

Dlv  Programmed  1,800 

Construction  (Arithmetic  unit  only) 

Transistors  and  Diodes 
Arithmetic  mode  Parallel 

Timing  Asynchronous 

(^ration  Sequential 


X$8 


CDC  160 


Diagram  Dy  Control  Data  Corporation 


STORAGE 

Ho.  of  Ho,  of 
Medlxm  Words  Digits 

Core  Storage  4,096  4-9  and  52  1)148 

Magnetic  Tape 

Ho.  of  units  that  can  be  connected  50 
Ho.  of  chars/linear  inch  of  tape  200 
Channels  or  tracks  on  the  tape  7 

Blank  tape  separating  each  record  0.75 
Tape  speed  75  or  I50 

Transfer  rate  -  15,000  or  30,000 


Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


5 

5 

45 


1/2 

3,600 


Access 

Mlcrosec 

6.4 


Units 

Chars/lnch 

Tracks/tape 

Inches 

Inches/sec 

Chars/sec 

MlUisec 

MilllBec 

Seconds 


Inches 

Feet 

Hylar 


INPUT 

Media  Speed 

Paper  Tape  (Ferranti)  55O  char/sec 

Typevrlter 


Media 

Teletype  Punch 
Typewriter 


OUTPUT 


Speed 

60  char/sec 
10  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  7>000 

Transistors  1,400 

Magnetic  Cores  49,152 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  only  O.7  Kw  1.0  pf 

Volume,  coB^uter  20  cu  ft 

Area,  computer  10  sq.  ft 

Floor  loading  7OO  lbs  concen  max 

Room  size  is  dependent  on  peripheral  equipment  se¬ 
lected. 

Weight,  computer  700  lbs 

Air  conditioner  is  dependent  on  room  size  and  periph¬ 
eral  equlpnent.  System  uses  UOv,  60  cycle  power. 


PRODUCTION  RECORD 


Number  produced  to  date  7 

Number  in  current  operation  4 

Number  in  current  production  25 

Anticipated  production  rates  1  per  week 

Time  required  for  delivery  6  months 


COST,  PRICE  AND  RENTAL  RATES 

Purchase  Lease  Price/ 


Erlce 

Month 

160  Computer 

$60,000 

$1,500 

Electric  Typewriter 

10,500 

262 

1609  Card  Bead  &  Punch  Unit 

47,000 

1,175 

Basic  Magnetic  Tape  Unit 

57,000 

925 

(50  KC) 

Additional  Magnetic  Tape 

20,500 

(ea)  512 

(ea) 

Units  (50  KC) 

Basic  Magnetic  Tape  Unit 

32,000 

800 

(15  KC) 

Additional  Magnetic  Tape 

15,500 

(ea)  390 

(ea) 

Units  (15  KC) 

1606  High  Speed  Printer 

110,000 

5,500 

All  prices  are  f.o.b.  Minneapolis,  Minnesota,  and  do 
not  include  Federal,  State  and  local  Taxes  which  may 
be  applicable.  Subject  to  change  without  notice. 


PERSONNEL  REQUIREMENTS 

One  8 -Hour  Shift 

Programmers  2 

Technicians  1 

Training  made  available  by  the  manufacturer  to 
users  includes  regularly  scheduled  training  courses 
are  made  available  to  customer  personnel.  Cost  of 
training  is  included  in  the  equipient  price. 

RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  manufacturer  to  insure  required  reliability  in¬ 
cludes  solid  state ■unitlzed'Construction  and  wide 
tolerances  designed  into  all,  circuits. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  high  speed  input -output, 
flexible  address  features,  low  cost,,  and  magnetic 
core  memory.' 

Unique  system  advantages  include  satellite  operation 
with  Control  Data  Corporation  l6o4  Computer,  small 
size,  and  hl^  speed. 
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160  EEBIEBERAL  EQUIEMKHT 
Electric  Typewriter 

This  is  an  IBM  electric  typewriter  modified  By 
Sorohan  Corporation.  It  has  a  standard  keyboard. 

The  typewriter  is  mounted  on  a  cabinet  with  the 
controls  and  power  supply  inside  the  cabinet  — 
connected  to  the  I60  by  the  input-output  cable. 

It  accepts  input  data,  at  normal  typing  speeds.  It 
prints  output  data  from  the  I60  at  a  rate  of  10  to 
12  characters  per  second.  Associated  with  the  type¬ 
writer  is  a  control  panel.  It  houses  two  switches 
and  two  lights.  The  switches  denote  Operation  Mode 
and  Input  Disconnect. 

1609  Card  Read  and  Punch  Unit 

This  is  an  IBM  521  punchlpg  unit.  It  provides 
the  160  with  punched  card  Ihput  and  output.  There 
are  three  card  stations:  first  reading  station, 
punching,  station,  second  reading  station.  Calcula¬ 
ted  results  are  punched  at  the  punching  station. 

At  the  second  reading  station,  a  card  can  be  read 
for  gang  punching,  re-calculation  for  proof,  and 
double  punch,  blank  column  checking.  Cards  are  fed 
continuously  without  interruption  for  calculation. 

As  the  results  are  being  pimohed  in  one  card,  fac¬ 
tors  are  being  read  from  the  following  card.  May 
be  operated  as  an  Independent  gang  punch.  It  opera¬ 
tes  at  a  speed  of  100  cards  per  minute.  Two  double 
section,  22-hub  control  panels  and  standard  comple¬ 
ments  of  self-contacting  wires  are  furnished. 

Basic  Magnetic  Tape  Unit 

It  contains  controls  for  a  total  of  four  tape 
handlers.  Uses  Ampex  ER-500  tape  handler,  with  a 
character  rate  of  50  KC.  "Change -on-one s"  type  of 
recording  is  used  compatible  with  that  used  by  IBM 
727  tape  units.  Reflective  spots  indicate  beginning 
and  end  of  tape.  Thus,  a  reel  of  tape  generated  by 
the  tape  unit  can  be  used  on  an  IBM  727  tape  unit 
and  vice  versa.  Forward,  reverse,  and  rewind  tape 
speed  is  150  inches  per  second.  Recording  density 
is  200  characters  per  inch,  with  6  information  bits 
and  one  parity  bit  per  character.  Tape  width  is 
1/2  inch.  Data  is  recorded  in  variable -length 
blocks,  with  practical  limits  determined  by  the  size 
of  memory.  Length  of  inter-block  spacing  is  approx¬ 
imately  one  inch.  Data  transmissions  to  and  from 
the  tape  system  are  in  the  form  of  6-bit  words. 

Tape  can  be  read  in  either  the  forward  or  backward 
direction.  For  writing,  the  control  section  re¬ 
ceives  a  6-blt  word  and  generates  a  parity  bit  for 
each  word.  Reading  follows  the  reverse  procedure: 
7-blt  characters  are  read  off  the  tape  and  the 
lower  6  bits  are  transmitted  to  the  computer.  Par¬ 
ity  checks  are  made  on  reading  and  writing  by  a 
read-head  mounted  O.ll-  inches  following  the  write 
head.  Parity  errors  are  registered  on  a  flip-flop 
for  subsequent  sensing  by  the  computer.  A  parity 
error  does  not  immediately  halt  operations,  unless 
a  program  stop  is  specified.  The  reading  and  re¬ 
cording  heads  are  electrically  isolated  on  this 
tape  unit.  This  feature  allows  the  tape  to  be 
read  back  during  recording  for  a  positive  check  on 
both  the  recording  circuits  and  the  magnetic  tape 
quality.  Same  unit  is  available  using  FR-1^00  tape 
handler,  with  a  character  rate  of  I5  KC.  Additional 
magnetic  tape  units  are  available. 


1606  High  Speed  Printer 

The  Line  Printer  consists  of  an  Anelex  series  56- 
160  printer  and  the  necessary  control  circuitry. 

This  printer  provides  high  speed  printing  at  a  nor¬ 
mal  rate  of  55O  lines  per  minute.  It  will  handle 
forme  from  to  20  inches  wide  and  any  length  up 
to  22  inches.  It  provides  120  columns  of  characters 
and  1|'7  characters  per  column.  These  be  digital, 
digital  and  signs,  or  full  alpha-numeric j  also 
foreign  language  and  plotting  symbols.  It  will 
print  on  single  or  multiple  carbons,  pressure  sensi¬ 
tive  or  heat  transfer  type  papers,  pre-prlnted  forms 
or  card  stock. 

Additional  Description  -  General 

Operation  of  the  I60  is  sequenced  by  an  internally 
stored  program.  This  program,  as  well  as  the  data 
being  processed,  is  contained  in  the  high-speed, 
random-access  memory.  An  instruction  is  a  12-blt 
word  consisting  of:  a  6-blt  function  code  F,  and 
a  6-bit  execution  address  E.  means  of  the  direct, 
relative,  and  indirect  addressing  features,  it  is 
very  simple  to  operate  on  data  in  the  computer  and 
to  make  program  modifications  when  desired. 

A  general  purpose  input  channel  and  output  channel 
are  provided  for  attaching  a  variety  of  input -out¬ 
put  devices  to  the  I60  Computer.  Standard  input- 
output  equipment  consists  of  a  Ferranti  punched  paper 
tape  reader  that  reads  350  characters  per  second; 
and  the  Teletype  high-speed  paper  tape  punch  that 
operates  at  60  characters  per  second.  Optional 
input-output  equipment  Includes  an  on-line  electric 
typewriter,  up  to  8  magnetic  tape  handlers  (Ampex 
FR-500  handlers  that  operate  at  30  KC  character  rate 
or  Ampex  FR-1;00  handlers  that  operate  at  I5  KC  char¬ 
acter  rate),  card  reader -punch  units,  and  line  print¬ 
er.  Input-output  transmissions  are  either  a  single 
6-blt  or  7-blt  character,  or  a  12-bit  word. 

Description  of  Registers 

The  160  Computer  contains  three  operational  regis¬ 
ters:  A,  Z,  and  P.  The  contents  of  these  registers 
are  shown  in  arable  numerals  (octal  notation)  on 
the  control  panel  of  the  computer.  There  axe  also 
three  transient  registers:  B,  F,  and  S.  These 
registers  are  described  below;  a  block  diagram  of 
the  160  Computer  is  shown  in  the  figure. 

A  Register  (12  bits):  principal  arithmetic  regis¬ 
ter.  For  most  arithmetic  operations,  A  operates 
as  a  12-bit  subtractive  accumulator.  The  quantity 
zero  is  represented  by  all  zeros. 

Z  Register  (12  bits):  performs  several  functions. 
One,  it  serves  as  a  buffer  register  for  storage.  In 
this  capacity,  it  receives  the  word  read  out  of 
storage  and  holds  the  word  to  be  written  into  stor¬ 
age.  Also,  for  addition  and  subtraction  operations, 
the  contents  of  the  Z  register  are  added  to  or  sub¬ 
tracted  from  the  contents  of  A. 

P  Register  (l2  bits):  program  control  register. 

Its  contents  are  the  address  of  the  current  instruc¬ 
tion.  At  the  beginning  of  each  Instruction;  the 
contents  of  P  are  increased  by  one  to  provide  the 
address  of  the  instruction;  a  jump  address  is  enter¬ 
ed  in  P  if  a  Jump  is  called  for. 
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B  Register  (l2  bits):  auxiliary  arithmetic  regls- 
‘ter.  The  results  of  arithmetic  operations  are  fli'st 
formed  in  B,  then  transmitted  to  the  A,  Z,  or  S 
registers. 

S  Register  (12  hits):  functions  as  the  storage 
address  register.  Erior  to  any  storage  reference, 
the  address  word  is  entered  in  S.  The  contents  of 
S  are  then  used  to  select  the  storage  location  in¬ 
volved  in  the  reference. 

F  Register  (6  bits):  holds  the  upper  six  bits 
of  an  instruction  word,  l.e.,  the  function  code, 
throughout  the  execution  of  an  instruction.  The 
execution  of  an  instruction  is  under  the  control 
of  the  quantity  in  F. 

Addressing  Modes 

In  the  direct  addressing  mode,  the  siddress  refers 
to  a  12-bit  operand  in  one  of  the  first  64  storage 
locations . 

Indirect  addressing  provides  for  operand  refer¬ 
ences  and  jimip  addresses.  Where  indirect  address¬ 
ing  is  used  with  an  instruction,  E  refers  to  one 
of  the  first  64  storage  locations;  the  contents  of 
this  register  are  then  read  out  and  used  as  the 
address  of  the  operand  or  as  the  jump  address. 


Relative  addressing  provides  for  operand  addresseB 
and  jump  addresses  that  are  in  the  immedlatfe  vicin¬ 
ity  of  the  storage  location  which  contains  the  cur¬ 
rent  instruction.  In  relative  addressing  forward, 
the  E  portion  is  added  to  the  current  contents  of 
the  program  control  register  E.  Thus,  the  operand 
or  jump  address  is  one  of  the  65  storage  locations 
immediately  preceding  the  address  of  the  current 
instruction.  An  exception  is  the  Indirect  .Jimp, 
in  which  the  jump  address  is  reaid  from  the  address 
found  when  the  contents  of  P  are  added  to  E. 

In  the  no  address  mode,  constants  are  stored  in 
the  address  portion  of  the  instruction.  The  E  por¬ 
tion  of  the  instruction  is  not  used  as  an  address. 
Instead,  it  is  used  as  a  6-blt  operand.  This  oper¬ 
and  is  autoaaticEJly  extended  to  12  bits,  with  the 
upper  six  bits  being  zeros.  With  this  feature, 
arithmetic  and  logical  operations  can  be  carried 
out  with  a  6-blt  quantity  contained  in  the  instruc¬ 
tion.  Thus  the  need  for  entering  many  constants 
into  memory  is  eliminated. 
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MANUFACTURER 

Control  Data  Corporation 


APPLICATIONS 

Manufacturer 

Actual  applications  include  engineering,  scientific, 
■business,  radar,  missile  tracking,  and  educational. 

U.S.  Naval  Postgraduate  School 
Located  at  Monterey,  California,  the  system  is  used 
for  scientific  applications,  including  student  and 
faculty  research  in  practically  all  phases  of  the 
physical  sciences;  for  data  processing,  including 
weather  prediction,  and  for  simulation,  including 
electronics  systems,  and  games  (business.  Industrial 
and  military). 

National  Bureau  of  Standards  -  Boulder,  Colo. 
Located  at  Boulder,  Colorado,  the  system  is  used  for 
scientific  computing  on  Badlo  Propagation,  Eadio 
Standards,  and  Cryogenics  Research. 


Photo  by  Control  Data  Corporation 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 
Internal  number  system 
Binary  digit s/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 


Instruction  type 
Humber  range 


Binary 

46 

2h 

Z 

62 

Floating  point 
one's  complement 
Fixed  point 
one ' s  complement 
One  address 


Fixed  point  +  (2  '  -  l) 

Floating  point  10  bit  exponent  plus 
sign,  56  bit  coefficient  plus  sign 
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Ij^,  ^ 

1  * 

f 

1 


Instruction  word  format 


6  bits 

3 

15 

Instruction 

Code 

Index 

Design. 

Execution  Address 

Indirect  addressing  built  In. 

Registers  Include  6  Index  registers  of  15  bits  each 
and  a  Ones-oomplement  arithmetic  register. 

A-Reglster  (Operational)  Erlnclpal  arithmetic  reg¬ 
ister.  JPunctions  as  a  IjS-blt  accumulator  In  most 
arithmetic  operations.  Quantity  zero  represented  by 
a  binary  zero  In  each  stage.  Contents  of  A  may  be 
shifted  either  to  the  right  or  left.  Shifting  may 
involve  only  the  contents  of  A  or  may  include  the 
contents  of  Q.  Leftmost  sign  bit  extended  on  shifts 
to  right;  bits  shifted  off  the  right  end  of  A  or  Q 
are  dropped.  Left  shifts  are  circular,  with  lower 
order  bits  being  replaced  by  higher  order  bits. 
Multiply,  divide,  and  floating  point  instructions 
are  sequenced  operations  Involving  both  A  and  Q. 

Q-Reglster  (Operational)  Assists  accumulator  in 
performing  more  complicated  arithmetic  operations. 
Used  with  A  to  perform  double  precision  arithmetic. 


Photo  by  U.S.  Navy  -  Post  Graduate  School 

Q  may  be  shifted  right  or  left,  singly  or  in  conjunc¬ 
tion  with  A.  Q  also  contains  mask  In  logical  opera¬ 
tion. 

Program  Control  Register,  Ul  Holds  program  step 
while  the  two  Instructions  contained  In  It  are  execut¬ 
ed.  The  46-blt  instruction  word  taken  from  storage 
location  specified  by  P  and  entered  in  Ul,  the  upper 
instruction  being  executed  first.  Execution  of  lower 
instruction  follows,  except  when  upper  instruction 
Is  a  jump  or  when  it  provides  for  conditional  skip¬ 
ping  of  lower  instruction. 

Auxiliary  Program  Control  Register,  U2  An  accum¬ 
ulator  used  in  the  modification  of  execution  address 
of  current  instruction.  This  modification  consists 
of  adding  contents  of  an  Index  Register  to  execution 
address  of  current  Instruction. 

P-Register  (Operational)  Functions  as  the  program 
address  counter.  Provides  continuity  between  indi¬ 
vidual  steps  of  program  by  generating  the  addresses 
at  which  individual  steps  are  contained.  Upon  com¬ 
pletion  of  each  sequential  step,  count  in  P  is  ad¬ 
vanced  by  one  to  specify  address  of  next  step.  Jump 
Instructions  clear  P  and  enter  new  address  In  it. 

Index  Registers,  B1-B6  (Operational)  Provide  modi- 
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Diagram  of  Model  1604  Input-Output  Facllltiss 


B-Register  Functions  as  exchange  register  for 
transmission  involving  B^Index  Registers.  Used  in 
advancing  or  reducing  count  in  a  given  B-Register. 
During  several  instructions,  used  to  count  repeti¬ 
tive  o^ratlons.  R  used  with  floating  point  instruc¬ 
tions  in  performing  arithmetic  operations  on  the  ex"- 
ponent  or  characteristic. 

X-Register  An  exchange  and  auxiliary  arithmetic 
register.  All  input-output  data  passes  through  X. 

External  Function  Register,  0°  Used  for  exchang¬ 
ing  control  information  with  input-output  equipnent. 

Output  Registers,  01  through  tik  01  through  Op 
used  for  output  buffer  operations  where  data  is 
transmitted  at  speed  of  input-output  equlpaent. 

Where  high-speed  transfer  is  required,  output  trans¬ 
fer  operations  carried  out  via  04. 


ARITHMETIC  UNIT 


Add 
I4ilt 
Dlv 

M  =  Humber  of  ones  in  multiplier 
Arithmetic  mode  Parallel 

liming  Synchronous 

Operation  Conciirrent 


Incl  Stor  Access 
Micro sec 
4.8 
25.2 
63.6 


9.6 

.8n 

66.4 


STORAGE 


Manufacturer 


No.  of  No.  of 
Media  Words  Digits 

Magnetic  Core  52,766  48 

Magnetic  Tape 

Ho.  of  units  that  can  be  connected 
No.  of  characters/linear  inch 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 


24  Units 
200  Chars/inch 
7  Tracks/tape 
3/4  Inches 
150  Inches/sec 
30K  Chars/sec 
1.2  Milllsec 

20  Seconds 


Width  1/2  Inches 

Length  of  reel  2,500  Feet 

24  tape  stations  is  a  practical  maximum,  although 
more  may  be  used. 

U.S.  Naval  Postgraduate  School 

Ho.  of  No.  of  Access 

Medium  Words  Dig/Word  Microsec 

tfagnetlc  Core  32,768  48  approx.  4.8 

National  Bureau  of  Standards  -  Boiilder,  Colo. 
Magnetic  Core  52,768  48  4.8  (effective) 


flcatlon  of  execution  addresses  in  program  loops. 
Contents  of  an  Index  Register  can  be  advanced  each 
pass  throuf^  a  loop,  with  an  exit  initiated  on  a 
given  threshold.  Alternate  approach  allows  an  Index 
Register  to  be  preset,  then  reduced  by  one  count  each 
pass  through  the  program-with  an  exit  after  zero. 

Storage  Address  Registers,  S1-S2  Represent  even 
and  odd  16,384-word  memory  units  respectively.  Re¬ 
ceive  addresses  of  Instructions  from  P  and  addresses 
of  operands  from  U2. 

Storage  Restoration  Registers,  Z1-Z2  Represent 
even  and  odd  16,384-word  memory  units  respectively. 
Hold  the  48-bit  word  to  be  written  in  a  given  storage 
location. 


INPUT 

Manufacturer 

Media  ,  Speed 

Paper  Tape  35O  char/sec 

Typewriter 

Punched  Cards  I50  cards/mln 

Magnetic  Tape  30,000  char/sec 

Faster  punched  card  units  will  be  available 
U.S.  Naval  Postgraduate  School 
Paper  and  Magnetic  Tapes 
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National  Bureau  of  Standards  -  Boulder,  Colo. 

Media  Speed 

IBM  088  Collator  65O  cafds/min 

Two  read  feeds  are  available. 

Paper  Tape  (Ferranti)  550  char/sec 


OUTPUT 

Manufacturer 

Media  Speed 

Paper  Tape  60  char/see 

Typewriter 

Punched  Cards  100  oards/mln 

Magnetic  Tape  50,000  char/sec 

Line  Brinter  667/1,000  llnes/min 

U.S.  Naval  Postgraduate  School 
Paper  Tape  60  char/sec 

Magnetic  Tape  150  in/sec  200  char/ln 

Monitoring  I^rpewriter 

IBM  717  Printer  I50  llnes/min  120  char/line 

Off  line  Mag  tape  to  printer 
National  Bureau  of  Standards  -  Boulder,  Colo. 

IBM  525  Punch  100  cards/min 

IBM  407  Printer  I50  llnes/min 

Magnetic  Tape 


CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 


Manufacturer 


Type 
Diodes 
Transistors 
Magnetic  Cores 


Quantity 

100,000 

25,000 

1,500,000 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 


Power,  computer 

7.5  Kw 

Volume,  1604  Computer 

98  cu  ft 

Volume,  l604  Console 

112  cu  ft 

Area,  computer 

17  sq  ft 

Area,  console 

50  sq  ft 

Floor  loading 

150  Ibs/sq  ft 

2,650  Ibs/ooncen  max 

Capacity,  air  conditioner  5  Tons 

Weight,  computer  and 

console 

5,450  lbs 

Weight,  air  conditioner 

500  lbs 

Power,  space  and  weight  figures  are  for  l6o4. 
Computer  and  console  peripheral  equipment  is  not 
included.  The  alternator  is  driven  by  a  I5  HP  motor. 

U.S.  Naval  Postgraduate  School 
Power,  computer  ^  Kw 

Room  size  2,800  sq  ft 

Floor  loading  200  Ibs/sq  ft 

700  lbs  oonoen  max 
Capacity,  air  conditioner  25  Tons 
Weight,  computer  2,200  lbs 

The  lobby  section  of  one  of  the  school  buildings 
was  partitioned.  False  flooring,  air  conditioning 
and  power  were  installed  in  the  laboratory  section 
which  houses  two  computers  (CDC-l6o4  &  HCR-102A) 
and  their  associated  peripheral  equipment. 

National  Bureau  of  Standards  -  Boulder,  Colo. 

Power,  computer  15  Kw 

Room  size  24  ft  x  24  ft 

Capacity,  air  conditioner  6  Tons 
System  is  installed  on  a  raised  floor  in  a  speci¬ 
ally  prepared  computer  room. 


PRODUCTION  RECORD 


Manufacturer 

Number  produced  to  date  6 

Humber  in  current  operation  6 

Himber  in  current  production  10 

Number  on  order  6 

Anticipated  production  rates  1  per  month 

Time  required  for  delivery  9  months 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Lease  Price/Month 


Purchase 

1  Year 

5  Year 

Price 

Contract 

Contract 

Basic  computer,  with  $750,000 

8,192  words  Mag  Core  Stor 

$22,500 

$18,750 

16,584  words  Mag  Core 

Stor 

850, 000 

25,000 

20,750 

52,768  words  Mag  Core 

Stor 

990,000 

50,100 

24,750 

Above  computer  includes: 

Jfagnetic  Core  Storage: 

Two  phase  system  with 

5.2  microseconds  effective  cycle  time,  alternate 
banks 

6.4  microseconds  cycle  time,  each  bank 


Fixed  Point  Arithmetic 


Floating  Point  Arithmetic  Feature 

Indirect  addressing 

Control  and  Maintenance  Console 


Motor-generator 

Input  Punched  Paper  Tape  Reader  (7  channels,  550 
characters  per  second) 

Output  Punched  Paper  Tape  Punch  (7  channels,  60 
characters  per  second) 

Input /Output  Modified  IBM  Typewriter  (dlreot- 
conneoted) 

Installation  and  checkout  at  customer  premises 
Site  preparation  not  included 

Maintenance  and  instruction  books 

Model  1607  Magnetic  $145,000  $5,050  $3,625 

Tape  Subsystem 

Includes  Magnetic  Tape  Synchronizer 
Four  magnetic  tape  handlers 
50  KC  character  rate 

6  information  bits,  1  parity  bit  per  character 
Parity-bit  check  on  read  and  write 
48-blt  assembly  for  central  computer 
■  IBM  727  Format 

Note:  Up  to  6  Magnetic  Tape  Subsystems  can  be  used 
with  each  Model  1604. 

Model  1605  Adaptor  $70,000  $2,050  $1,750 

Permits  direct  communication  between 
Model  1604  and  following  IBM  input/output 
equipment: 

IBM  714  card  reader  (via  759  control  unit) 

IBM  727  magnetic  tape  units  (via  754  synchroniser) 
IBM  722  card  punch  (via  758  control  unit) 

IBM  717  line  printer  (via  757  control  unit) 

Transistor  Chassis  Tester  $9,000 
(non-automatic ) 
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Lease  Erloe/Month, 
Purchase  1  Year  J  Year  . 
Price  Contract  Contract 

Modifications  Added  after 
Model  1604  Construction 
or  Delivery: 

Magnetic  Core  Storage: 

Add  8,192  vords'to  16(A 
with  8,192  words  $100,000 

Add  16,384  words  to  l604 
with  16,384  words  200,000 

Add  Model  1607  liagnetio 
Tape  Subsystem  (each)  150,000 

Model  1606  High  Speed 

Printer  110,000  .  3,300  3,300 

Operates  at  a  rate 
of  1,000  lines  per 
minute  with  the  1604. 

All  prices  are  f.o.h.  Minneapolis,  Minnesota,  and  do 
not  include  Federal,  State,  and  Local  Taxes  which 
may  be  applicable.  Prices  are  subject  to  change 
without  notice. 

U.S.  Naval  Postgraduate  School 
Computer,  with  4  tape  drives,  console,  photo  elec-, 
trio  reader  and  teletype  punch  Is  approx.  $800,000. 

IBM  717,  727  and  737  rent  at  approx.  $2300  per 
month. 

Maintenance/servlce  contract  with  Control  Data 
Coi^ioratlon  amounts  to  $17, 500/year. 

National  Bureau  of  Stsuidards  -  Boulder,  Colo. 
Rates  for  basic  system  is  $36,660  per  month. 

Rental  rate  for  IBM  Input-Output  equipnent  is 
$1, 340/month. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

One  8-Hbur  Two  8-Hbur  Three  8-Ebur 
Shift  Shifts  Shifts 

Engineers  12  2 

Technicians  112 

Training  made  available  by  "^he  manufacturer  to  the 
user  Includes  regularly  scheduled  training  courses, 
furnished  for  customer  personnel  at  our  plant  In 
Minneapolis,  Minnesota.  These  courses  are  included 
in  the  equipment  price. 

U.S'.  Naval  Postgraduate  School 

One  8-Hbur  Shift 
Used  Recommended 


Sv^rvlsors  1 

Programmers  1  3 

Clerks  1  5 

Operators  2 

Engineers  1  2 

Technicians  1  2 


Operation  tends  toward  open  shop. 

Methods  of  training  Includes  course  work  given  In 
the  Engineer  School  on  programming,  operation  and 
applications  and  also  seminars  are  given  at  the 
school . 

The  computers  are  available  for  student  and  faculty 
research  24  hours  per  day.  Those  students  and  fac¬ 
ulty  who  have  been  checked-out  on  the  operation  of 
the  computers  and  peripheral  equipnent  are  permitted 
out-of -hours  production  runs  on,  the  computers.  Po¬ 
tentially  the  school  has  approximately  1000  programmer- 
operators  under  this  system.  At  the  present  time  the 


CDC  1604  operates  approximately  l4  hours  per  day 
and  the  NCR  102A  20  hoirrs  per  day,  7  days  per  week. 
National  Bureau  of  Standards  -  Boulder,  Colo. 

One  8-BOur  Shift 


Supervisor's  1 
Analysts  3 
Rrogransners  3 
Operators  2 


Methods  of  training  used  Indiule  programming  trains- 
leg  courses  using  CDC  manuals. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

ManufMturer 

System  features  and  construction  techniques  util¬ 
ized  by  manufacturer  to  Insure  required  reliability 
include  solid  state  components  throughout  and  wide 
tolerances  designed  Into  all  circuits. 

U.S.  Naval  Postgraduate  School 
Passed  Customer  Acceptance  Test  16  Jan  60 
Time  Is  not  avidlable  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

ManufEu:turer 

Outstanding  features  Include  48  bit  word  length, 

6  buffer  Input-output  channels,  program  Interrupt 
feature,  six  Index  registers,  and  floating  point 
arithmetic.. 

Unique  system  advantages  Include  hl^  speed  .trans¬ 
fer  channel,  and  satellite  operation  with  I60  coo:^- 
ter. 

Summary  of  Buffer  Operation 

The  Model  l604  buffer  control  continually  Interro¬ 
gates  all  communication  channels  to  determine  If  a 
peripheral  equipment  Is  ready  to  send  or  receive 
Information. 

if  a  peripheral  equipment  has  data  ready  for  trans¬ 
fer,  interrogation  ■waits  momentarily  while  a  word 
is  being  'buffered.  She  buffer  control  then  resumes 
Interrogating  the  communication  channels. 

Buffering  Initiates  communication  'between  computer 
memory,  the  three  buffer  Input  channels,  and  the 
three  buffer  output  channels.  These  buffer  Informa¬ 
tion  in  and  out  asynchronously  with  the  main  coinput- 
er  program. 

The  three  buffer  input  channels  and  the  three 
buffered  output  channles,  the  Interrupt  line,  and 
the  real-time  clock  are  rapidly  scanned  'by  a  scanner 
which  looks  for  action  requests  from  all  channels. 
These  action  requests  are  initiated  'by  the  peripheral 
equlpaent  by  indicator  "flags".  A  complete  scan  Is 
made  in  3.2  microseconds,  irtilch  corresponds  to  the 
phase  rate  of  magnetic  core  memory. 

When  a  request  is  detected  'by  the  scanner,  the 
main  coisputer  program  Is  halted  momemtarlly  to 
move  the  data  between  memory  and  the  requesting 
channel.  The  main  program  pnroceeds  Immediately 
after  this  action  unless  the  scanner  detects  that 
another  channel  has  requested  servicing.  For  exam¬ 
ple,  If  the  system  Includes  six  I607  magnetic  tape 
systems,  all  three  buffered  Input  channels  and  all 
three  buffered  output  channels  of  the  l604  can  op¬ 
erate'  in  the  buffer  mode,  simultaneously  servicing 
at  full  tape-rate  three  I6O7  magnetic  tape  units 
operating  in  the  read  mode  and  three  I607  magnetic 
tape  units  operating  in  the  write  mode. 
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Summary  of  Hl^  Speed  ITransfer  Operation 

The  main  computer  program  performa  the  hlgh-apeed 
in;^t-output  transfer  of  information  between  l604's 
or  between  one  l6olf  eiid  peripheral  equipment  having 
ooBiparable  speed. 

Only  one  Instruction  is  required  for  a  block  of 
input  or  output  data.  A  M-bit  word  is  transferred 
in  or  out  in  4,8  microseconds. 

All  transfer  operations  are  carried  out  via  chan¬ 
nel  7-  ■  - 

Summary  of  Program  Interrupt 

T5ie  Model  l6o4  recognizes  an  interrupt  signal 
which  may  be  either  a  signal  indicating  that  a 
peripheral  equipaent  has  completed  sending  or  re¬ 
ceiving  information  or  it  may  be  a  fault  condition, 
e.g.,  an  overflow. 

A  sxibroutine  determines  what  has  caused  the  inter¬ 
rupt,  e.g.,  what  specific  peripheral  equipaent  is 
causing  the  Interrupt  and  on  which  channel  the  in¬ 
terrupt  is  taking  place. 

The  subroutine  takes  action  with  the  originating 
peripheral  equipaent  by  first  removing  the  inter¬ 
rupt  signal  to  prevent  re-recognition. 

The  appropriate  condition  is  set  up  in  conq)llanoe 
with  the  interrupt.  If  it  has  come  from  a  peripheral 
equipaent,  the  action  is  coaqileted-after  which  there 
o  a  return  to  the  main  computer  program. 

Simanary  of  External  Function 

This  instruction  provides  control  and  communica¬ 
tion  between  the  Model  l604  and  peripheral  equip¬ 
ment.  It  contains  ei^t  sub-instructions  which 
select  and  sense  peripheral  equlpaents,  or  activate 
buffer  channels. 

The  select  sub -instruction  (74.0)  is  interpreted 
as  follows:  the  leftmost  6  bits  are  the  operation 
code,  the  next  3  bits  designate  that  this  is  a  se¬ 
lect  sub-instruction,  the  next  3  ^tts  are  the  chan¬ 
nel  or  internal  condition  selection  code,  the  next 
3  bits  are  the  equipment  selection  code,  and  the 
last.  9  bits  specify  the  operation  for  the  selected 
equipment. 

The  channel  activate  sub-instructions  74.1  through 
74.6  are  interpreted  as  follows:  the  leftmost  6 
bits  are  the  operation  code,  the  next  3  lilts  desig¬ 
nate  that  his  is  an  activate  sub-instruction  (plus 
indicating  the  channel),  and  the  last  13  bits  indi¬ 
cate  the  initial  address  for  data  storage  in  the 
buffer  operation. 

The  sense  sub -instruction  74*7  Is  Interpreted  as 
follows:  the  leftmost  6  bits  are  the  operation  code, 
the  next  3  bits  designate  that  this  is  a  sense  sub- 
instruction,  the  next  3  bits  are  the  channel  or  in¬ 
ternal  condition  selection  code,  the  next  3  bits 
are  the  equipaent  selection  code,  and  the  last  9 
bits  specify  the  op^ation  for  the  selected  equip¬ 
ment.  , 

Model  1607  Magnetic  Tape  System 

A  Model  1607  Magnetic  Tape  System  consists  of  four 
Ampex  magnetic  tape  handlers.  The  system  is  self- 
contained  in  a  single  cabinet,  Including  data-lumd- 
llng  and  control  clrcultryj  48-blt  assembly  and  dis- 
asseiibly  registers;  parity  bit  assignment  for  each 
Witten  character;  parity  bit  read-check  Ijamedlately 
following  each  character  written;  longitudinal  par¬ 
ity  bit  generation  and  recording  at  end  of  block; 
parity  bit  detection  for  each  character  read;  and  end 
of  tape  sensing. 

Each  1607  tape  system  can  be  connected,  to  any  of 
the  three  buffer  input  and  three  output  channels, 
and  each  I607  is  independently  addiessable.  A  num¬ 
ber  of  1607' s  ca  be  connected  to  a  l6o4  Ccaaputer. 


S07 


Simultaneously  among  these  ,1607  tape  systems,  three 
tape  handlers  can  be  reading,  and  three  tape  handlers 
can  be  writing.  Each  I607  syst^  has  the  facility 
for  simultaneously  reading  from  one  tape  handler  and 
writing  on  one  tape  handler,  while  the  remaining  two 
tape  handlers  are  rewinding.  Any  tape  can  read  either 
in  a  forward  or  reverse  direction. 

Magnetic  tapes  of  the  1607  tape  system  are  complete¬ 
ly  compatible  electrically  and  nechanlcally  with  IBM 
Model  727  magnetic  tape  handlers. 

Model  1605  Adaptor 

The  Control  Data  Model  I605  Adaptor  permits  coramm- 
ication  between  the  l604  Conqmter  and  any  of  the  fol¬ 
lowing  IBM  peripheral  equlpnent: 

714  Card  Reader  (via  759  Control  tiait) 

727  Magnetic  Tape  Units  (via  Synchronizer) 

717  Line  Printer  (via  757  Control  Unit) 

722  Card  Punch  (via  758  Control  Unit) 

The  1605  selects  one  of  these  peripheral  equipments, 
as  well  as  the  operation  to  be  performed,  on  the 
basis  of  an  Instruction  from  the  main  computer  pro¬ 
gram.  For  exanqple,  a  buffer  instruction  initiates 
the  transfer  of  information  between  the  l6o4  Computer 
and  the  selected  equipment  via  the  Model  I605  Adap¬ 
tor.  A  parity  check  is  made  on  all  Information  trans¬ 
mitted  from  the  I605  to  peripheral  equipment. 

Each  1603  Adaptor  can  be  connected  to  any  of  the 
three  buffer  input  and  three  buffer  output  channels, 
and  each  16O5  is  independently  addressable.  The 
1605  has  the  same  48-bit  input  and  output  buffer  reg¬ 
ister  characteristics  as  the  I607  Magnetic  Tape  Sys¬ 
tem.  A  number  of  l605’s  together  with  a  number  of 
1607' s  can  be  operated  with  a  single  1604  Computer'. 

For  special  apqdlcations,  Control  Data  Corporation 
will  supqdy  special  input-output  adaptors  for  periph¬ 
eral  equipments,  such  as  special  display  and  output 
systems,  radar  and  sonar  systems,  digital  communica¬ 
tion,  systems,  and  real-time  instrumentation  systems. 


FUTURE  PLANS 

U.S.  Saval  Postgraduate  School 
Elans  include  procurement  of  the  CDC  I60  system  con¬ 
sisting  of  the  Central  Processor,  Card  Reader  and 
Punch,  Magnetic  Tape  and  Printer.  This  system  can 
be  connected  on-line  to  the  CDC  l604  and  used  either 
on  or  off  line. 


INSTALLATIONS 

U.  S.  Haval  Postgraduate  School,  Monterey,  Calif, 
national  Bureau  of  Standards,  Boulder,  Colo. 

U.  S.  Army  Signal  Corps,  Signal  Procurement  Office, 
Fort  George  G;  Meade,  Maryland 
U.  S.  Navy,  Bureau  of  Ships,  Washington  25,  D.  C. 

U.  S.  Naval  Air  Materiel  Center,  Aeronautical  Struc¬ 
tures  Laboratory,  Philadelphia  12,  Pennsylvania 
U.  S.  Air  Force  Ballistic  Missile  Center,  Air  Mater¬ 
iel  Command,  Los  Angeles  45,  California 
U.  S,  Air  Force  4925  T.G.A.  (Area  E),  Kirtland  Air 
Force  Base,  Albuquerque,  New  Mexico  (Proposed) 

U.  S,  Air  Force,  Vandenberg  Air  Force  Base 
U.  S,  Air  Force  Structures  Test  Laboratory,  WADC, 
Wright  Field,  Dayton,  Ohio 

Convalr  Astronautics,  Dayton,  Ohio 
Lockheed  Aircraft  Corporation,  Missiles  Systems 
Division,  Sunnyvale,  California  (2) 

Institute  for  Defense  Analyses,  Weapons  Systems 
Evaluation  Division,  Room  ID863,  Pentagon,  Wash  25,  D.C. 

Institute  for  Defense  Analyses,  Upper  Payne  Bldg., 

76  1/2  Nassau  Street,  Princeton,  N.  J. 

New  York  University,  University  Heights,  NYC  53,  NY 
University  of  California,  Institute  of  Geophysics, 

La  Jolla,  Calif.  qjjq 


APPLICATIONS 

Manufacturer 

General  purpose,  scientific  computation 

Engineer  Research  and  Development  Lahoratorles 
Scientific  and  engineering  computation 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits  per  word  40  -  W  plus  2  sign 

digits 

Binary  digits  per  instruction  20 
Instructions  not  decoded  3 

Instructions  per  word  2 

Instructions  decoded  64 

Instructions  used  33 


Photo  by  Hogan  Laboratories,  Incorporated 

Arithmetic  system  Fixed  point 

Instruction  type  One  address  code 

Humber  range  (l-p-'*) 

Shift,  Print,  Convert  Binary  to  Decimal,  and  Feed 
Instructions  make  use  of  Address  Digits  to  determine 
number  of  shifts,  digits,  etc. 


ARITHMETIC  UNIT 

Exclud  Stor  Access 
Micro see 

Add  .  500 

Mult  20,000 

Div  20,000 

Construction  Vacuum  tubes 


CIRCLE 
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Rapid  access  word  registers  (derating  Registers 
Basic  pulse  repetition  rate  82  Kc/sec 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Conversion  from  decimal  to  hlnary  requires  2,000 
microseconds  and  one  instruction. 


STORAGE 

Medium  Words 

Drum  1,024-4,096 

42-46  digits  per  word 


INPUT 

Media  Speed 

Paper  Tape  (Flexovriter)  10  dig/sec 

Keyboard  (Flexowriter)  Manual 

Paper  Tape  (Reader)  30  dlg/sec 

The  paper  tape  reader  is  optional. 


OUTPUT 

Media  Speed 

Hard  Copy  (Flexowriter)  10  dig/see 

Paper  Tape  (Flexowriter)  10  dig/sec 


CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  800-1,000 

Tube  types  3 

Different  plug  in  units  I8 
Separate  cabinets  2 


CHECKING  FEATURES 

Even-odd  check  on  instructions 
Programmed  check  is  normally  used. 


PRODUCTION  RECORD 

Number  produced  2 

Number  in  current  operation  2 

This  system  is  no  longer  being  manufactured. 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system 
teo,000  with  4,096  word  storage 
$60,000  with  1,024  word  storage 
Optional  features  at  extra  cost  were: 

Twenty  binary  digit  word  operation 
Special  orders  for  unusual  problems  checking 
2,o48  word  storage 


PERSONNEL  REQUIREMENTS 

Daily  Operation  One  8-Hour  Two  8-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 
Engineers  0.5  0.5  O.5 

Technicians  12  3 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

Good  time  8I3  Hours 

Attempted  to  rim  time  996  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.82 
Passed  Acceptance  Test  June  54 


INSTALLATIONS 

U.S.  Anny  Corps  of  Engineers 

Engineer  Research  and  Developnent  Laboratories 

Fort  Eelvoir,  Virginia 

Westinghouse  Electric  Company 
Atomic  Products  Division 
Pittsburgh,  Pennsylvania 


Mlcrosec  Access 
8,000  (avg) 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  3  -  5-5  Kw 

Volume,  computer  54-81  cu  ft 

Weight,  computer  1,600  lbs 
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CIRCLE 


CUBIC 

Cutlo  Air  Traffic 


AIR  TRAFFIC 

Cubic  Corporation 


MANUFACTURER 


APPLICATIONS 

Computer  in.  in+'-'^ded  for  future  air  traffic  con¬ 
trol  applications.  The  computer  now  is  a  special- 
purpose  unit,  providing  42-target  capacity  when  used 
with  Cubic  Corporation  c-w  tracking  ecjuipment.  The 
computer  is  a  special-purpose,  magnetic  memory-drum 
variety  (used  with  MOPTAH  Cubic  multi -aircraft  track¬ 
ing  system)  which  sequentially  determines  slant  range 
and  two  direction  cosines  by  phase -mearurement  tech¬ 
niques  to  each  of  kS  separate  airborne  targets  at  the 
rate  of  4  samples  (each)  per  second.  Input  equipment 
converts  phase  Information  into  a  series  of  binary 
numbers.  The  Computer  successively  performs,  for 
each  input  sample,  (a)  special  digital  smoothing 
and  filtering  operations  on  each  input  binary  number, 
(b)  ambiguity  resolution  between  overlapping  nimber 
digits  to  produce  a  single  range  and  two  direction 
cosine  numbers,  (c)  computation  of  aircraft  X,  Y, 
and  Z  position  data  and  (d)  conversion  and  trans¬ 
mission  of  computed,  X,  Y,  and  Z  positions  in  IBM 
Y04  format  over  transmission,  lines. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  20 

Arithmetic  system  Fixed  point 

Instruction  type  Words  handled  serially 

Arithmetic  unit  effectively  programmed  to  operate 
on  recirculating  data  corresponding  to  particular 
target  sample  being  handled. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exolud.  Stor.  Access 
Mlcroseo  Mlcrosec 

Add  250  250 

Mult  250  250 

Construction  (Arithmetic  unit  only) 

Transistors  75° 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Combination  external  high-speed  multiplier  and 
square -root  extractor  employed  for  multiplication 
and  square  rooting.  Additions  performed  during 
drum  recirculation. 

STORAGE 

Medium 

Magnetic  Memory  Drum 

Digital  filtering  requires  equivalent  of  I68  words; 
ambiguity  resolution  and  coordinate  conversion  are 
both  performed  in  temporary  storage  corresponding 
to  5  words-  in  length.  Drum  has  12  recirculating 
channels  of  approximately  20,500  bJ.t-6  total. 


INPUT 

Medlm 

Input  equipment  includes  special  phase-to-dlgltal 
conversion  equipment  consisting  mainly  of  flip-flop 
counters  ^d  clocks.  Its  overall  operation  is  pro¬ 
grammed  by  the  memory  drum. 


OUTPUT 

Medium 

A  Cubic  standard  unit  (Model  DE-lo)  places  the 
computed  X,  Y,  and  Z  target  sample  values  in  IBM  704 
format  on  output  transmission  lines. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  2,000 

Transistors  2,600 

Computer  Itself  has  750  transistors,  input  equip¬ 
ment  has  1200  transistors,  and  the  DH-10  output  unit 
has  600  transistors. 


CHECKING  FEATURES 

Data  sample  is  not  taken  if  a  poor  signal  is  re¬ 
ceived  form  the  target.  Also,  the  basic  digital 
filtering  technique  is  self -correcting  in  the  event 
of  intermittent  arithmetic  failures. 


PRODUCTION  RECORD 

Humber  on  order  1 

Time  required  for  delivery  12  months 

This  computer  is  Intended  for  future  air-traffic 
control  application. 


ADDITIONAL  FEATURES  AND  REMARKS 

Special-purpose  techniques  enable  this  relatively 
slow,  serial  memory-drum  computer,  with  external 
high-speed  multiplier,  to  perform  slightly  more 
arithmetic  operations  per  unit  time  than  can  be  per¬ 
formed  by  the  IBM  709  class  of  general-purpose 
computers . 


CUBIC  AIR  TRAFFIC 
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CUBIC  TRACKER 

Cubic  Tracker 


MANUFACTURER 


Cubic  Corporation 


APPLICATIONS 

All  digital  computers  built  by  Cubic  axe  Special 
Purpose  Pixed  Program  Real  Time  Computers.  Tvfo  axe 
in  operation  at  PMR.  Five  axe  scheduled  for  delivery 
to  WSMR  in  September,  i960.  One  in  production  for 
HOTS.  Prototype  developed  and  delivered  to  Eglin 
A.P.B.  Systems  axe  used  on  line  in  real-time. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  Diglts/vord  up  to  21 

Arithmetic  system  Fixed  point 

There  are  several  modes  of  operation,  each  one  con¬ 
taining  its  own  program.  Arithmetic  Section  contains 
21 -bit  shift  registers  plus  numerous  index  registers. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Mlcrosec  Microsec 

Add  20  10 

Construction  (Arithmetic  unit  only) 

Transistors  100  -  2N597,  100  -  TI778 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 


Mo.  of 
Words 
6k 


Ho.  of 
Dlglts/word 
'8-20 


Access 

Microsec 

lO/blt 


Media 
Flip-Flops 
Magnetic  Tape 
No.  of  units  that  can  be  connected  1  Unit 

No.  of  characters/llnear  inch  200  Chaxs/inch 

Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  .367  -  •70lv5  Inches 

record 

Tape  speed  30  -  1.875  Inches/sec 

Transfer  rate  I5  k/'s  Chars/sec 

Width  0.5  Inches 


INPUT 


Medium 

Speed 

Flip  Flop 

96  Kc 

OUTPUT 

Medium 

Speed 

Flip  Flop 

96  Kc 

CIRCUIT  ELEMENTS 


Type 

Diodes 

Quantity 

PSI720 

200 

IN276 

450 

IH27O 

Transistors  ' 

600 

2N59T 

600 

-  2H50I 

600 

TI778 

200 

2N385 

200 

OF  ENTIRE  SYSTEM 

Use 

Gating 

Gating 

Gating 

Low  speed  Flip  Flop 
High  speed  Flip  Flop 
Nor  Gates 
Quitter  Follower 


CHECKING  FEATURES 


In  the  test  made  of  operation  all  inputs  can  he 
simulated  and  the  clock  switched  to  manual. 


POWER,  SPACE,  WEIGHT, 

Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  Computer 
Area,  air  conditioner 
Room  size,  computer 
Floor  loading 
Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 


AND  SITE  PREPARATION 

1  Kw 
1  Kw 

200  cu  ft 
50  cu  ft 
kO  'sq  ft 
20  sq  ft 
20  X  20 
50  Ibs/sq  ft 
1  Ton 
2,000  lbs 
1,000  lbs 


PRODUCTION  RECORD 


Number  produced  to  date 
Humber  in  current  operation 
Humber  in  current  production 
Humber  on  order 
Anticipated  production  rates 
Time  required  for  delivery 


7 

2 

5 

5 

12/yeax 
8-12  months 


COST,  PRICE  AND  RENTAL  RATES 

List  of  Components  of  Basic  System 
Digital  phasemeter 
Processor 
Format  translator 
Tape  handler 

List  of  Additional  Equipnent 
Co-ordinate  Converter 
Test  unit 

Field  services  are  available. 


PERSONNEL  REQUIREMENTS 

System  requires  one  operator  for  each  8-hour  shift. 
Training  made  available  by  the  manufacturer  to 
users  includes  in  pdant  and  field  training. 


RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 


All  transistors  undergo  an  aging  process. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  reliability  and  simplic¬ 
ity. 


FUTURE  PLANS 

Computers  now  in  production  contain  automatic  cali¬ 
bration. 
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CYCLONE  MANUFACTURER 

CYCLONE  1°'^®  State  University 


Photo  hy  Iowa  State  University 


APPLICATIONS 

Utilized  for  general  purpose  computing  to  support 
research  work  on  campus. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Number  of  binary  digits/vord  40 

Number  of  binary  digits/instruction  20 

Number  of  instructions/word  2 

Total  number  of  instructions  decoded  112 

To  be  increased  to  152  when  modifications  are 
completed 

Arithmetic  system  Fixed  point 

(Fractional  base) 

Instruction  type  Cue  address 


Numbep  range 


-(l  -  2’^^)  $n  ^(l  -  2'^^) 


Instruction  word  format 


U  bit 

h-  bit 

12  bit  4  bit 

bit 

12  bit 

basic 

varient 

address  basic 

varient 

addresB 

op 

op 

Automatic  built-in  subroutines  include  multiplica¬ 
tion. 


Automatic  coding,  assembly  program  will  be  completed 
with  machine  modification. 

Registers  Include  an  accumulator  register,  a  multi¬ 
plier-quotient  register,  an  operand  register,  and 
an  order  register. 


ARITHMETIC  UNIT 

Inol.  Stor.  Access  Bxclud.  Stor.  Access 
Microsec.  Mlcrosec. 

100  av.  70 

990  av.  960 

1200  av.  1170 


Construction,  arithmetic  unit  only 
Vacuum  tubes 
Type  Quantity 
581*4  1,521 

7044  386 

5670  431 

5726  233 


Arithmetic  mode 

Timing 

Operation 


Parallel 

Asynchronous 

Sequential 


STORAGE 

No.  of  No.  of  Access 

Medium  Words  Digits  Microsec 

Williams  tube  Electro- static  1,024  40,960  30  av. 

INPUT 

Medium  Speed 

Paper  Tape  -  5  level  300  char/seo 

Local  Design  and  construction 


OUTPUT 


Media 

Paper  Tape  -5  level 
Model  28  Teleprinter 


Speed 

60  char/sec 
10  char/seo 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

7044 

386 

6571 

40 

813 

4 

6x4 

8 

5844 

1,521 

6080 

12 

6005 

61 

5726 

233 

5654 

113 

c6j/k 

18 

CHECKING  FEATl 

Fixed 

Division  error 

Optional 
CRO  on 

memory  read  amplifier 

Single  order  execution 

Step-wise  gating  within  single 

PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 

Not  manufactured  for  sale. 

PERSONNEL  REQUIREMENTS 

One  8-Hour  Two  8-Hour  Three  8-Hour 
Shift  Shifts  Shifts 

Analysts 

Programmers  8  12  I6 

Coders 

Operators  12  5 

Engineers  1  -2  2  - 

Technicians  12  2 

Training  made  available  to  users  includes  program¬ 
ming  classes  conducted  on  a  regular  schedule. 

Operation  tends  toward  open  shop. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Good  time  40.9  hrs/week  av. 

Attempted  to  run  time  4l.2  hrs/week  av. 

Operating  ratio  (good  time/ 

attempted  to  run  time)  “  O.992 

Above  figures  based  on  period  1  May  to  50  Jun  60. 
System  was  placed  in  operation  in  Jul  59. 

Premium  components,  all  connections  soldered. 
Greatest  source  of  failure  is  input-output  equip¬ 
ment.  Anticipated  error  rate  is  one  error  in  4o 
hours  of  operation. 

ADDITIONAL  FEATURES  AND  REMARKS 

The  prototype  of  this  machine  is  ILLIAC,  the  Univer¬ 
sity  of  Illinois  Digital  Computer.  Pertinent  infor¬ 
mation  on  this  system  will  be  found  under  this 
listing. 

FUTURE  PLANS 

Plans  for  new  components  include  a  64  word  output 
buffer  memory  (mag.  core)  (under  construction),  a 
16,380  word  mag.  core  memory  (under  construction 
to  replace  1,024  word  Electrostatic  Williams  tube 
(CRT)  memory,  and  two  IBM  726  tape  units  to  be 
coupled  into  computer  (tape  units  on  hand). 

Under  consideration  are  a  card  reader,  a  CRT  output 
camera,  and  a  high  speed  line  printer. 

INSTALLATIONS 

Iowa  State  University 
Ames,  Iowa 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  I9  Kw 

Volume,  computer  400  cu  ft 

Area,  computer  62  sq  ft 

Room  size,  computer  18  ft  x  25  ft 

Floor  loading  I50  Ibs/sq  ft 

Weight,  computer  5,000  lbs 

Capacity,  air  conditioner  6  Tons 
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CYCLONE 


data  M  ATI  C  1000  manufacturer 

Datamatic  1000  ELectronio  Data  Processing  System  MiimeBpoliB  Bbneywell  Regulator  Company 

DAXAmatlc  Division 
Newton  6l,  Massachusetts 


Kioto  by  Mlnneapolls-Hbneywell  Regulator  CompSJy 


APPLICATIONS 

Manufacturer 

System  is  designed  and  used  for  commercial  (business) 
and  scientific  applications. 

Baltimore  &  Ohio  Railroad  Company 
Located  on  the  10th  Floor,  B&O  Central  Building, 
Baltimore,  Maryland,  the  system  is  used  for  payroll, 
freight  revenue  accounting,  and  oar  accounting. 

First  National  Bank  of  Boston 
Located  at  the  Main  Office  in  Boston,  Massachusetts, 
the  system  is  used  for  Deposit  Accounting,  Check 
Reconcilement,  and  Corporate  Trust  Accounting  in¬ 
cluding  maintenance  of  stockholders'  ledgers,  prep¬ 
aration  and  processing  of  cash  dividends,  stock 
dividends,  proxies,  addressing  mailable  materials, 
stock  subscriptions,  etc.  It  is  used  for  Loan 
Accounting,  including  factoring  (accounts  receivable) 
consumer  loans,  commercial  and  real  estate  loans, 
revolving  Check-Credit  loans,  etc.  Additional  appli¬ 
cations  for  the  future  Include  Savings  Accounting, 
Payroll,  Expense  Distribution,  Personal  Trust  Account¬ 


ing  and  Safe  Deposit  Accounting. 

Michigan  Hospital  Service 

Located  on  the  6th  Floor  at  Uhl  E.  Jefferson,  Detroit 
26,  Michigan,  the  system  is  used  for  daily  mainte¬ 
nance  of  subscriber  records  and  verification  of 
hospital  and  medical  benefits,  premium  billing,  pre¬ 
mium  accounting  and  statistics,  and  claim  accounting 
and  statistics, 

Mlnneapolls-Hbneywell  Regulator  Co.-TCO  Division 
Located  at  2755  Uth  Avenue  South, Minneapolis,  Minne¬ 
sota,  the  system  is  used  for  payroll,  account  dis¬ 
tribution,  accounting  ledgers,  factory  labor  effi- 
cency,  file  maintenance,  sales  statistics,  factory 
scheduling,  standard  cost  calculation,  and  Inventory 
extension. 

Treasury  Department 

The  system  is  located  on  the  Second  Floor  at  2lU 
Seventh  Street,  Parkersburg,  West  Virginia.  Opera¬ 
tions  are  concerned  with  the  issuance  and  retirement 
of  Series  E,  United  States  Savings  Bonds  in  punch 
card  form  sold  to  the  public  beginning  October  1,1957. 
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Photo  hy  the  First  National  Bani  of  Boston 


The  original  honds  and  registration  stubs  are  used 
to  prove  the  accuracy  of  shipments  from  issuing  and 
paying  agents  and  establish  alphabetic  and  numeric 
registration  records  to  provide  a  status  record  of 
every  United  States  Savings  card  bond  printed.  Al¬ 
phabetic  files  are  maintained  by  the  name  of  the 
bond  owner  and  numeric  files  are  maintained  by  bond 
serial  number  to  reflect  the  issuance  and  retirement 
of  each  bond.  These  records  serve  as  search  media 
to  answer  inquiries  relative  to  card  bond  holdings 
and  the  status  thereof.  Reports  are  produced  to 
reflect  classified  charges  to  the  U.S.  Treasurer's 
account  and  to  provide  the  Division  of  Public  Debt 
Accounts  and  Audit,  Washington,  with  accounting  data 
for  the  maintenance  of  outstanding  savings  bond  in¬ 
terest  accounts. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Binary  coded  decimal  and 
coded  alphanumeric 
Decimal  digits/word  12 
Alphanumeric  digits/word  8 
Decimal  digits/instruction  12 


Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 


Number  range 


1 

1 

Fixed  point 
Three  address  (normal) 
Four  address  (subsequence 
operation) 

0-9,  0-l6  and  0-61^ 


Floating  point  operation  may  be  programmed. 


ARITHMETIC  UNIT 


Add 

Mult 

Dlv 

Construction 


Manufacturer 

Ihcl  Stor  Access 
Micro sec 
230.4 
1,008 
2,304 


Fxclud  Stor  Access 
Microsec 
58 
835 
2,131 


Vacuum  tube  amplifiers,  crystal  diodes 
logic  and  packaged  type  construction. 
Rapid  access  word  registers  7 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 
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System  is  primarily  sequential.  Transfer  of  infor¬ 
mation  to  and  from  the  high  speed  storage  unit  is 
concurrent.  The  operation  times  given  above  under 
"Including  Storage  Access"  include  cheeking  time. 

The  capeicity  of  the  accumulator  is  11  decimal  digits 
with  sign  in  addition  and  subtraction  or  22  decimal 
digits  with  sign  in  multiplication  and  division. 
Parallel  reading  and  writing  of  31  channels  on  mag¬ 
netic  tape  with  serial  handling  of  bits  comprising 
each  character  and  word.  Access  to  high  speed  stor¬ 
age  is  parallel.  Arithmetic  operations  are  serial. 
Decimal  digits  are  in  binary  coded  decimal,  alpha¬ 
numeric  characters  are  in  a  six-bit  code. 


Photo  by  Baltimore  and  Ohio  Railroad 


STORAGE 

Manufacturer 

No.  of  Decimal  Access 

Media  Words  Digits  Mlcrosec 

Ibgnetic  Cores  S,000  24,000  12 

tegnetic  Cores  248  2,97^  20 

Magnetic  Tape 

No.  of  units  that  can  be  connected  100  Units 
No.  of  chars/llnear  inch  600  dec,  400  alpha  ohar/in 
Channels  or  tracks  on  the  tape  31  Channels 

Tape  speed  100  Inches/seo 

Transfer  rate  60,000  dec,  40,000  alpha  char/sec 


MTAMATIC  1000 
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PhyBloal  properties  of  tape 
Width  3  Incheo 

Length  of  reel  2,700  Feet 

Composition  Plastic  sandwich 

Baltimore  &  Ohio  Railroad  Company 
Medium  No.  of  Words  No.  of  Digits/Word 

Core  2, 000  12  num  8  alpha 

First  National  Bank  of  Boston 

Ho.  of  No.  of  Access 

Medium  Words  Digits  Microsec 

Core  2,000  2h,000  28 

Michigan  Hospital  Service 

Magnetic  Core  2,000  24,000  28.8/52-hit  word 

Minneapolis-Honeywell  Regulator  Co.-TCG  Division 
Core  2,000  12  “  10 

Ereasury  Department 

Ferrite  Core  2,000  24,000  Approx.  10 

Magnetic  Tape  3,100,000  37,200,000  2.5  Min. 

The  ferrite  core  storage  is  internal,  the  magnetic 
tape  storage  is  external. 


INPUT 


Manufacturer 

Media 

Punched  Cards 
Paper  Tape 
Keyboard 
Magnetic  Tape 


Speed 

goo  cards/min  (Input  Converter) 
10  char /sec  (via  console) 

Manual  (via  console) 

60,000  dec  dig/sec  (On  line  tape 
units) 

Baltimore  li  Ohio  Railroad  Company 
Cards  (1200  Input  gOO  cards/min 
Converter ) 

First  National  Bank  of  Boston 
Punch  Cards  gOO  cards/min 

Paper  tape  is  to  be  added. 

Michigan  Hospital  Service 
Cards  gOO  cards/min 

Magnetic  Tape  60,000  dig/seo 

Input  is  via  card  reader  'to  magnetic  tape  to  cen¬ 
tral  processor. 

Minneapolis-Honeywell  Regulator  Co.-TCG  Di-vlsion 
Punched  Card  gOO  cards/min 

Card  editing  is  possible. 

Treasury  Department 
Paper  Tape  60  char/mln 

(Flexowriter) 

Cards  gOO  cards/min 

Card  data  is  converted  on  magnetic  tape.  Magnetic 

tape  is  input  to  central  processor  at  60,000  decimal 
digits/sec. 

One  reel  of  tape  is  2,700  feet  long,  5  inches  wide, 
and  can  store  37,200,000  decimal  digits  or  28,200,000 
alphabetic  characters.  Input  to  the  system  is  punch¬ 
ed  cards;  input  to  the  central  processor  is  magnetic 
tape  or  paper  tape. 


OUTPUT 


Manufacturer 

Media 

Punched  Cards 
Printing 
Paper  Tape 
Magnetic  Tape 


Speed 

lOO/min  (Output  Converter) 
goo  lines/min  (Output 
10  char/sec  (via  cor''*'^^®' 

60,000  dec  dig/seo  (O'**  line  tape 
units ) 

Character-at-a-Tlme  10  char/sec ^vOonsole  Typewriter) 

Paper  Tape  Input 

Paper  Tape  Output/^®®'*'®^®^ 


Ifeltlmore  ib  Ohio  Hallvoad  Company 
Medio  Speed 

l400  Output  Converter  800  lines/min 

1500  Output  Converter  I50  lines/min 

(todlfled  IBM,  407) 

1300  Output  Converter  100  cards/min 

(todified  IBM  5ig) 


First  National  Bank  of  Boston 
Printed  Page  goo  lines/m:ln 

(160  oharacters/line,  2  printers) 

Printed  Page  I50  lines/min 

(1,20  charaoters/llne,  1  printer) 

Cards  100  cards/min 

Michigan  Hospital  Service 
Mafpietio  Tape  60,000  dlgits/seo 

I*rlnted  Page  gOO  lines/min 

Anelex  high  speed  printer  at  120  ciiar/line. 
Minneapolis-Honeywell  Regulator  Co.-TCG  Division 
Printed  Page  gOO  lines/min 

Printer  has  I2O-I6O  char/line,  55  characters 
Printed  Page  I50  lines/min 

Printer  has  120-120  char/line,  47  characters 
Cards  100  cards/min 

Treasury  Department 

Magnetic  Tape  60,000  dec  dig/seo 

Punched  Ceird  100  cards/min  / 

Printed  Page  gOO  lines/min  / 

'.The  output  of  the  central  processor  is  on  magne-^t^® 
tape  only.  The  data  on  the  tape  is  printed  and/i 
punched  "off  line". 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYS^^EM 

Manufacturer  / 

Tubes  3,600 

Tube  types  Type  6l45  and  other  oompu'"'®^  quality  types 
Crystal  Diodes  60,000 

Magne1;ic  Cores  117, 000 

Transistors  500  / 

TJie  above  figures  axe  for  th'"-'  Central  Machine. 
Separate  Cabinets  10  Types  /^'uuildlng  block  units) 


Size  of  installation  is  dP'P«“^®ht  application. 

Up  to  100  magnetic  tape  ^®  “sed  in  on-line 

operation. 


r.HECKING  FEATURES 

ManufacV 

Eveiy  word/®®®'*'^^®®  checking  digits.  Transfer 
weight  check.  Arithmetic  weight  count  check. 

Special checking.  Selection  and  order  veri- 
f  ioat^.oc^^®^®®'^^"S  • 

BlonV^  ®olumn  and  multiple  punch  colimin  detection  is 
under*'  control  of  the  operator  of  the  Input  Converter. 

j^'rginol  checking  circuitry  included  in  addition  to 
above. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  compmter  g4.6  Kw  110  KVA  0.86  pf 

Power,  air  cond.  4g.2  Kw  60  KVA  0.82  pf 

Area,  computer  55O  sq  ft 

Floor  loading  Less  than  125  Ibs/sq  ft 

Weight,  computer  70,000  lbs 

Air  coniltioner  is  built  in.  No  user  requirements. 
The  above  weight  and  power  figures  include  ;0  mag¬ 
netic  tape  installations.  Space  figure  excludes 
aisles  and  work  areas.  The  total  is  4,500  sq  ft. 
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/ 

/ 


/ 


/ 


The  clear  space  to  ceillflg  is  8  ft.  J  in. 

Recommended  floor  space  tO  hy  100  feet  (for  minimum 
installation). 

Voltage  requirements  -  i'OQ  volts,  5  phase,  60  cycle. 

Baltimore  &  Ohio  Railroad  Company 
Power,  computer  230  KVA 

Volvane,  computer  6T»500  cu  ft 

Area,  computer  T;500  sq  ft 

Floor  loading  60  Ihs/sq  ft 

50  Ihs/sq  ft 

Weight,  computer  125jOOO  Ihs 

Site  is  prepared  with  perforated  metal  fsilse  ceil¬ 
ing,  Plenum  Between  false  and  hulldlng  celling, 
false  floor  -  2  ft  x  ^  ft  sections  made  of  aluminum 
honeycomh,  power  distrlButlon  units  supplied  by 
manufacturer.  Air  conditioning  (chilled  water)  in¬ 
stalled  for  70^.  +  a°P. 

First  National  Bank  of  Boston 
Power,  computer  160  Kw  200  KVA  0.8  pf 

Power,  air  cond.  4o  Kw  44  KVA  0.9  pf 

Volume,  computer  6,065  ou  ft 

825  ou  ft 


Volume,  power  room 
Volume,  air  conditioner 
Area,  computer 
Area,  power  room 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  power  room 
Boom  size,  air  condition 
Floor  loading 


60  ou  ft 
945  sq  ft 
2\X)  sq  ft 
20  sq  ft 
5.  '25  aq  ft 
fOO  sq  ft 
95  fl<l  ft 
22  Ibs/sq  ft 
125  Its  conoen  max 
35  Ibs/sq  ft  power  room 
Capacity,  air  conditioner  15  Tons 
Weight,  computer  170,300  lbs 

Weight,  power  room  22,000  lbs 
Weight,  air  conditioner  3,065  lbs 
Site  preparation  included  a  15-ton  air  conditioner 
for  mametio  tape  room  (including  oiroxdating  water 
supply),  false  floors  and  pajrtitlons  for  three  rooms 
(MTJ,  CPU,  and  converters)  and  an  independent  power 
supply. 

Michigan  Hospital  Service 
Power,  computer  184  Kw  aoO  KVA  0.8  pf 
Volume,  computer  5,700  ou  ft 

Area,  computer  4,450  sq  ft 

Floor  loading  24  Ibs/sq  ft 

710  lbs  conoen  max 
Capacity,  air  conditioner  64  Tons 
Weight,  computer  106,400  lbs 

Air  conditioning  system  packaged  units  include  35 
tons  built  into  computer,  I6  tons  for  Tape  File 
Room,  8  tons  for  High  Speed  Printer  and  Personnel, 
and  5  tons  for  Personnel  in  Central  Processor. 

The  site  has  a  dropped  metal  pan  celling  with 
so\md  proof  bats  in  each  pan.  ;(!bls  celling  is  not 
used  as  an  air  condition  plenum.  The  building  is  of 
steel  and  concrete  construction.  Power  for  the  Data 
Processor  is  located  on  the  roof  of  the  building  to¬ 
gether  with  the  motor  generators,  electrical  panels, 
compressors,  vacuum  pump,  and  individual  water  tower. 
The  compressors  are  situated  on  the  6th  floor  of  the 
building.  Power,  water,  and  air  lines  come  from  the 
8th  floor  to  the  celling  of  the  5bb  floor.  All  such 
lines  are  suspended  from  the  celling  of  the  Sbh  floor 
end  stub  up  through  the  concrete  floor  wherever 
necessary  to  feed  the  individual  units.  A  free  floor 
was  designed  and  installed  to  cover  all  signal  wires. 
Air  conditioning  is  by  package  units  which  feed 
through  ducts  above  the  pan  celling  to  various  out¬ 
lets,  Package  air  conditioning  units  are  equipped 
with  steam  to  be  used  for  either  heating  or  humidity 
control. 


Minneapolls-Honeywell  Regulator  Co.-TCtt  Division 
KVA,  computer  200 

Volume,  computer  62,000  ou  ft 

Area,  computer  5,900  sq  ft 

Room  size  5,900  sq  ft 

Floor  loading  125  Ibs/sq  ft 

40  lbs  concen  max 

Capacity,  air  conditioner  35  Tons 

Weight,  computer  110,000  lbs  ' 

■  Each  unit  is  self  cooled.  False  celling  is  in¬ 
stalled  for  appearance.  Power  central  setup  to  pro¬ 
vide  stable  power.  Power  is  208  volts,  3  phases, 

4  wire,  60  cycles. 

Treasury  Department 

Power,  computer  170.44  Kw  213.05  KVA  O.80  pf  208v. 
Volume,  computer  9,751  cu  ft 

Volume,  air  conditioner  891  cu  ft 

1,515  sq  ft 

270  sq  ft 

8,400  sq  ft 

101  Ibs/sq  ft 
267  lbs  concen  max 
Capacity,  air  conditioner  45  Tons 
Weight,  computer  153,250  lbs 

Total  includes  built  in  air  conditioning 
Weight,  air  conditioner  8,175  lbs 
Total  includes  3  separate  air  clnditioning  units 
Site  preparations  were 'made  at  the  time  the  build¬ 
ing  was  erected.  The  building  is  of  brick  and  con¬ 
crete  construction  with  steel  girders  and  concrete 
floors.  Special  features  in  the  area  include:  '  false 
flooring;  glass  enclosures  for  the  input-output  con¬ 
verter  room,  central  processor  room,  magnetic  file 
room,  and  engineers'  room;  inter-com  .system  between 
four  areas;  dehumidifiers  in  the  magnetic  file  room; 
air  and  water  ducts;  acoustical  tile  celling  for 
rocom;  power  ducts  to  all  rooms  from  central  power 
room;  and  air  conditioning  for  the  area. 


Area,  computer 
Area,  air  conditioner 
Room  size 
Floor  loading 


COST,  PRICE  AND  RENTAL  RATES 


Baltimore  &  Ohio  Railroad  Company 
1  Model  1000  Central  Processor 
12  ibdel  1100  Magnetic  File  Units 
5  Model  1170  File  Switching  Units 
1  Model  1200  Input  Converter,  with 
card  reader 

1  Model  1500  Output  Converter 
1  Model  1400  Output  Converter,  in¬ 
cluding  high  speed  printer 
1  Model  1900  Central  Power 


$21, 500/mo. 
10,800/mo. 

570/mo. 

5,3S5/iio. 

1,800/mo. 

3,500/mo. 

1,750/mo. 

$43,^45/mo. 


Additional  equiment  includes  IBM  407  at  $800/mDnth 
and  IBM  519  S’b  ?944/month. 

First  National  Bank  of  Boston 
For  the  equipnent  listed,  the  total  monthly  rental 
is  $45,475. 

Michigan  Hospital  Service 

Monthly 

Rental 


One  Central  Processor  $21,500 

Eight  Magnetic  Tape  Units  7,200 

One  Card  Reader  and  Input  Converter  3,325 

One  File  Reference  Unit  55O 

One  Output  Converter  and  High  Speed  3,500 

Converter 

(including  maintenance)  ____ 


$3^;^ 
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Mlrmeapolls-Bbneywell  Regulator  Co.-TCO  Division 


Quantity 

Model 

Unit 

1 

1000 

Central  Processor  including  High-Speed  Memory 
Arithmetic-Control  Units 

Input  and  Output  Buffers 

Read-Write  Unit 

Central  Console 

Unit  Air  Conditioning 

- 

11 

1100 

Magnetic  File.  Unit  including  Amplifier  Unit 

2 

1170 

File  Switching  Unit 

1 

1200 

Card  Input  System  including  9UU"C“^d-per -minute  Card 
Analyzer  and-  Converter  Control  Unit 

1 

1300 

Output  Converter  Control  Unit 

1 

1310 

Adapter  for  150-llne-per-minute  printer  (used  with 

Model  1300  Output  Converter  Control  Unit; 

1 

1320 

Adapter  for  100-eard-per-mlnute  punch  (used  with 

Model  1300  Output  Converter  Control  Unit) 

1 

1400 

Output  Printing  System  including  900-line-per-mlnute 
printer  and  Converter  Control  Tftiit 

Maintenance  service  contract  is  $20,000  month  (Purchased). 


Total 


Monthly 

Purchase  Rental 
Price  One  Shift 


$983,000 

660,000 

19,200 

$21,500 

14,850 

380 

183,000 

100,000 

3,325 

1,800 

13,000 

-  200 

1,900 

35 

213,000 

4,300 

$2,179,100 

$46,390 

Treasury  Department 

Installation  of  the  DATAmatic  System  $87,777 

Components: 

Central  Processor 
Auxiliary  Central  Processor 
16  Magnetic  File  Units 
4  File  Switching  Units 
3  Card  Input  Systems 
Converter  Control  Unit,  Low  Speed 
IBM  519  Summary  Punch 
Output  Printing  System,  High  Speed 
Power  Room  installation  and  equipment  8,035 

Cost  of  False  Flooring  39,7^0 

Approximate  Installation  Cost  $135>552 


176  Bouts,  Basic  Monthly  Rental  Charge: 
Central  Pfooessor 
Auxiliary  Central  Processor 
16  Magnetic  File  Units  at  $1,350 
4  Switching  Units  at  $190 
3  Card  Input  Systems  at  $5,325 
Converter  Control  Unit,  Low  Speed 
IBM  519  Summaiy  Punch 
Output  ■  .'luting  System,  Blgh  Speed 

Basic  Monthly  Rental 


$21,500 

3,900 

21,600 

760 

9,975 

535 

l44 

4,300 

$62,714 


Excess  Use  Time  per  Month: 

Central  Processor  at  $6l.08/hour 
Auxiliary  Central  Processor  at 
$11. 08/hour 

16  Magnetic  File  Units  at  $3. 84/hr 
4  Switching  Units  at  $.54/hoiu:' 

3  Card  Input  Systems  at  $9. 45/hour 
Output  Printing  System  at  $12. 22/hr 

Average  Excess  Use  Time  Cost  per  Month 

Basic  Cost 

Excess  Use  Time  Cost 

Total  Approximate  Monthly  Cost 


$20,161.80 

5,701.80 

6,566.40 

115.56 

132.30 

2,566.20 

$33,254.06 

$62,714.00 

35,254.06 

$9'5796S'.'06- 


System  maintenance  and  service  are  included  in  the 
monthly  rental  charge.  Power  room  maintenance  and 
service  are  covered  under  a  separate  contract  which 
averages  $4,000  anniially. 


PERSONNEL  REQUIREMENTS 

Baltimore  &  Ohio  Railroad  Company 

One  8-Hour  Shift 


Supervisors  3 
Analysts  and  Programmers  33 
Librarians  1 
Operators  4 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  a  combination 
manxrfacturer’s  formal  sessions  and  informal  on- job 
training. 

First  National  Bant  of  Boston 

One  8-Hour  Shift 


Supervisors  1 
Analysts  5 
Programmers  11 
Coders  2 
Clerks  3 
Operators  2 
In-Output  Oper  6 
Tape  Handlers  2 


Methods  of  training  used  includes  4  weeks  in  manu¬ 
facturer's  school  and  on-the-job  training. 

Michigan  Hospital  Service 

One  8-Hour  Shift 


Supervisors  1 
Analysts  3 
Programmers  12 
Clerks  2 
Operators  1 
In-Output  C^er  2 
Tape  Handlers  1 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  programming 
training  by  Minneapolis-Hbneywell  and  operator  train¬ 
ing  by  Michigan  Hospital  Service  (detailed  operating 
InstructlonsT. 
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Minneapolls-Honeywell  Regulator  Co.-TCG  DivlBlon 
One  8-Hour  Two  8-Hour  Three  8-Hour 


Shift 

Shift 

Shift 

Supervisors 

1 

1 

1 

Programmers 

17 

IT 

17 

Clerks 

4 

4 

4 

Librarians’ 

1 

1 

1 

Operators 

2 

4 

5 

Engineers 

5 

5 

7 

In-Output  Oper 

2 

4 

6 

Tape  Handlers 

1 

2 

5 

Operation  tends  toward  open  shop. 

Methods  of  training  used 

Six  weeks  programming  course  for  analysts  and 


programmers . 

pperation  3  weeks  on-the-joh 
Console  6  weeks  on-the-joh 

■Treasury  Department 

One  8-Hour  Shift  Two  9-Hour  Shifts 

Used  Recomm  Used  Recomm 

Supervisors  2  It 

■Analysts  2  3  - 

Programmers  l4 

Coders 

Clerks  6  3 

Llhrarians  1  2 

Operators  -  56 

Engineers  -  - 

Technicians  1  1  ” 

In-Output  Oper  -  88 

Tape  Handlers  -  46 

Operation  tends  toward  open  shop. 

One  DATAmatlc  representative  is  assigned  full  time 
for  guidance  In  the  programming  activities  and  the 
operations  of  the  system.  Periodically,  special 
training  courses  are  conducted  hy  the  DATAmatlc  Corp¬ 
oration  either  at  the  site  or  company  location.  On- 
the-Joh  training  Is  given  continuously  to  peripheral 
equipaent  and  console  operators. 

Personnel  listed  under  the  two  9-hour  shifts  are 
assigned  to  the  Electronic  Data  Processing  Section 
which  Is  responsible  for  the  scheduling  of  machine 
time  and  operation  of  the  electronic  equipaent.  Pro¬ 
gramming  Is  one  of  the  activities  of  the  Methods  and 
Procedures  Section.  This  staff  performs  all  planning, 
prograaaalng  and  checking  out  of  the  routines  to  place 
them  In  an  operational  state  and  provides  all  opera¬ 
ting  instructions  necessary  for  successful  perform¬ 
ance.  This  group  of  employees  operates  on  an  8-hour 
basis  hut  each  individual  programmer  is  on  24-hour 
caU. 

RELIABILITY,  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Baltimore  &  Ohio  Railroad  Company 
Good  time  42.3  Hburs/Week  (Average) 

Attempted  to  run  time  45  Hours/Week  (Average) 

Operating  ratio  (Good/Attemi»ted  to  run  time)  0.94 
Above  figures  based  on  period  Feh  60  to  Mar  60 
Passed  Customer  Acceptance  Test  Mar  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

First  national  Bank  of  Boston 
Good  time  39-5  Hours/Week  (Average) 

Attenqjted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.98+ 
Above  figures  based  on  period  Jul  58  to  3I  Mar  60 
Passed  Customer  Acceptance  Test  Jul  58 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Time  is  rented  to  Datamatlc  Service  Bureau  (l  full 
shift). 


The  operating  ratio  is  approximately  the  same  for 
the  Service  Bureau. 

Michigan  Hospital  Service 
Average  error-free  running  period  4.9  Hours 
Good  time  '53.5  Hours/Week  (Average) 

Attempted  to  inm  tlme  58.2  Hours/Week  (Average) 

Operating  ratio  (Gopd/Attempted  to  run  time)  O.916 
Above  figures  based  on  period  1  Jan  60  to  6  Aug  60 
Passed  Customer  Acoepthnce  Test  1  Mar  58 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Use  by  outside  organizations  is  arranged  through 
Minneapolls-Honeyweli  Regulator  Company,  DATAmatic 
Division. 

Minneapolls-Honeywell.  Regulator  Co.-TCG  Division 
Good  time  92  Hours/Week  (Ayer age) 

Attempted  to  run  time  100  Ho\u:s/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.92 
Above  figures  based  on  period  1  Jul  59  to  1  Jul  60 
Passed  Customer  ■Acceptance  Test  1  Jul  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Treasury  Department 

Average  error-free  running  period  8.2  hours  per  9 

hour  shift 

Good  time  115  Hours/Week  (Average) 

Attempted  to  run  time  126  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.913 
Above  figures  based  on  period  1  Apr  60  to  30  Jun  60 
Passed  Customer  Acceptance  Test  1  Nov  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

The  operating  ratio  is  based  on  a  7  day  week,  two 
9-hour  shifts  a  day. 


ADDITIONAL  FEATURES  AND  REMARKS 

Baltimore  &  Ohio  Railroad  Company 
■Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera¬ 
ture  and  physical,  electrical,  fire,  or  other  damage 
include  generation  of  labels  in  computer  program 
used  for  tape  assignment,  ■tape  storage  in  closed 
file-type  cabinets,  and  air-conditioned  atmosphere 
for  hiauidity  and  temperature  control. 

First  National  Bank  of  Boston 
Outstanding  features  include  exceptional  reliability, 
very  high  error-free  recording,  and  recovery  of  in¬ 
formation  on  magnetic  tapes.  Unique  system  advan¬ 
tages  include  high  capacity  of  tapes,  465,000  punched 
cards  per  tape  (reel),  high  speed,  simultaneous  read/ 
write  (60,000  dlgits/sec. ),  and  ability  to  edit  on 
.off-line  converters,  saving  CPU  time. 

Michigan  Hospital  Service 

Outstanding  features  include  large  storage  capacity 
of  magnetic  tape  (37,200,000  digits  per  reel),  read/ 
write  magnetic  tape  at  60,000  digits  per  second,  and 
three  address  instruction  system  (simplifies  prograiii- 
ming). 

Unique  system  advantages  include  system  and  instruc¬ 
tions  designed  for  data  processing,  particularly  for 
low  activity  updating  of  large  record  files. 

Tape  reels  are  numbered  with  ink  marking  pen.  Data 
is  labelled  with  Labelon  Tape.  Tape  room  is  controlled 
for  temperature,  humidity,  and  dust.  Security  Tapes 
are  stored  in  first  floor  lobby  for  24  hour  period. 
Security  Tapes  are  alternated  in  warehouse  storage 
on  a  semi-monthly  basis. 
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Mlimeapolis-Honeywell  Regulator  Co.-TCO  Division 
Outstaallng  features  include  3"  wide  tape,  orthotron- 
Ic  control,  9OO  lines  per' minute  printing  speed. 

Tape  storage  is  dust,  humidity  and  temperature  con¬ 
trolled,  A  distant  vault  is  used  for  backup  tapes. 

Treasury  Department 

Outstanding  features  are  (l)  Transfer  rate  of 
60,00c  decimal  digits  per  second;  (2)  efficient  and 
speedy  sorting;  (3)  searches  10  tapes  at  once  at 
transfer  rate  of  600,000  decimal  digits;  (k)  "OFF 
LINE"  input"  and  output;  (5)  built  in  air  condition¬ 
ing  for  central  processor. 

Unique  system  advantages  Include  (l)  ability  to 
read  and  search  forward  and  backward  and  (2)  Modiflo 
9  weight  count  checking  system. 

Adopted  procedure  for  magnetic  tape  labelling, 
storage,  shipping  and  protection  from  humidity,  temp¬ 
erature  and  physical,  electrical,  fire,  or  other 
damage  include: 

Tape  labelling 

Reels  are  labeled  with  color  code,  name  and 
run  number(e).  Dates,  names  and  run  codes  are  ■written 
on  tape. 

Storage 

Active  tape  records  are  stored  on  shelves  in 
the  Magnetic  File  area.  Security  tapes  are  stored 
in  a  vault  in  another  building. 

'  Shipping 

Reels  are  placed  in  plastic  bags  and  boxed  in 
corrugated  cartons  cushioned  with  fillers. 

Protection  from  Humidity,  Temperature,  etc. 

Air  conditioning  and  normal  protection. 

The  tape  utilized  in  this  System  is  divided  into 
36  linear  recording  channels.  31  of  these  channels 
are  used  for  storing  information.  All  other  channels 
are  used  for  control  purposes.  Data  is  arranged 
along  the  3I  information  channels  in  arbitrary  units 
called  words  and  blocks.  Each  block  oon'tains  a  total 
of  62  information  words.  There  are  52  bits  in  a 
word.  Foxu-  are  used  for  checking  piirposes  and  the 
remaining  48  may  represent  either  numeric  or  alpha¬ 
betic  data.  A  word  may  be  made  up  of  12  four-bit 
decimal  digits,  8  six-bit  alphabetic  characters  or 
any  combination  of  these  adding  up  to  48  binary 
digits. 


FUTURE  PLANS 

First  National  Bank  of  Boston 
There  is  a  tentative  plan  to  switch  to  Honeywell 
H-800  in  1962,  when  a  third  high-speed  printer,  a 
hlgh-STCed  paper  tape  input,  and  high-speed  MICE 
input  {2  systems)  will  be  added. 

Treasury  Department 

Present  plans  are  to  carry  out  the  progr™  relating 
to  punch  card  U.  S.  Pavings  Bonds  established  at  the 
inception  of  the  system,  all  available  machine  time 
is  required.  Plans  are  In  a  formulatlve  stage  to 
Include  the  processing  of  Series  E  paper  bond  re¬ 
tirements  abd  reissue. transactions  as  machine  time 
is  made  available  throuf^  Improved  programming  tech¬ 
niques  and  liquidation  of  the  backlog  which  ante¬ 
dates  installation  of  the  equipment. 


INSTALLATIONS 

The  Baltimore  and  Ohio  Railroad  Company  ' 

BtO  Central  Building 
Baltimore  1,  Maryland 

The  First  National  RanV  of  Boston 
67  Milk  Street 
Boston,  Massachusetts 

Michigan  Hospital  Service 
44l  E.  Jefferson 
Detroit  26,  Michigan 

Minneapolls-Hbneywell  Regulator  Co.-TCO  Division 
■2755  ^ib  Avenue  South 
Minneapolis  8,  Minnesota 

Datamatic  Di-vision 

Minneapolls-Hbneywell  Regulator  Company 

60  Walnut  Street 

Wellesley  Hills,  Massachusetts 

Treasury  Depar-tment 
Bureau  of  Public  Debt 
214  Seventh  Street 
Parkersburg,  West  'Virginia 
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APPLICATIONS 

System  is  designed  for  general  pvirpose,  scientific, 
engineering,  commercial,  on-line,  and  real  time 
uses. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  Coded  Decimal 

Decimal  dlgits/word  18  and  sign 

System  is  externally  programmed. 

Instructions  decoded  57 

Fixed  point  (to  right 
of  word) 

Multiple  address  (up  to  five)  and 
multiple  operatlons/lnstruction 
,18 


Arithmetic  system 
Instruction  type 
Humber  range 


Less  than  10  and  equal  to  or 
greater  than  0. 
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Instruction  word  format 


Source 

Operation 

Destination 

Format 

(Output) 

(one  source) 

(up  to  four) 

(up  to  four) 

Print,  Word 
Length,  Deci¬ 
mal  Point 

Automatic  built-in  subroutines  are  contained  in  a 
plug-in  catrrldge.  Any  standard  function  (v  ,  sin, 
cos,  e^,  etc.)  maybe  obtained.  Special  subroutines 
are  furnished  to  customers'  specifications. 

Registers  include  multiplicand,  dividend,  quotient, 
remainder,  registers  and  a  special  register  to  re¬ 
tain  last  operand  used. 
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INPUT 

CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

Media 

Speed 

Type 

Quantity 

Keyboard 

Manual 

Tubes 

Paper  Tape 

20  char/sec 

Thyratrons 

ll* 

Punched  Cards 

20  ool/sec 

Diodes 

2,000 

On-line  Pgulpment 

Transistors 

200 

Except  for  Keyboard,  above  equipment  is  optional 

or  engineered  to  meet  requirements. 

nilTDIlT 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

UUIrUI 

Power,  computer 

0.15  Kw 

Media 

Speed 

Volume,  computer 

76.5  ou  ft 

Printer 

20  char/sec  10  char/line 

Area,  computer 

25.5  sq  ft 

Typewriter 

10-15  char/sec 

Boom  size 

8  ft  X  8  ft 

Paper  Tape 

20  char/ sec 

Weight,  computer 

500  lbs 

Punched  Cards 

20  col/sec 

Speeds’  are  limits  of  peripheral  equipment,  not  the 

computer.  Except  for  Printer,  above  equipment  is 

optloneil. 

i 
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PRODUCTION  RECORD 


Number  produced  to  date 
Number  in  current  operation 
Number  In  current  production 
Number  on  order 
Anticipated  production  rates 
Time  required  for  delivery 


9 

9 

10 

8 

4-10  months 
5  Months 


COST.  PRICE  AND  RENTAL  RATES 

Description  and  Price 
Standard  Clary  Computer  Model  DE-60 

1  Arithmetic  center  -  6102  and  6202 
1  Input  -  6502 
1  Output  -  6402 
1  Desk  -  6602.01  and  67O2.OI 

1  Programmer  -  6502.OI  (including  one  cartridge  of 
customer's  choice) 

2  Plugboards  with  wires  -  6802 

$18,000.00  ex-factory  San  Gabriel,  plus  nil  applic¬ 
able  taxes. 

90  days  delivery,  unless  otherwise  provided. 


(^tlonal  and  Additional  Equipment 
IBM  or  Remington  Rand  typewriter  output  (20"  carriage 
standard)  In  lieu  of  standard  output  6402,  $2,000.00 

Punch  Tape  output  (in  addition  to  standard  output 
6402),  $2,000.00 

Additional  standard  cartridges  $45.00  (Square  root, 
log,  antilog,  power  serleb,  sin,  cos,  plus  others  as 
they  become  available). 

Custom  cartridges  $2.50  per  step. 

90  days  delivery  for  typewriter  equipped  models. 
Contract  Terms 

Purchase  Plan 

Prices  are  ex-factory  San  Gabriel,  plus  all  apjplic- 
able  taxes . 

Ninety  (90),  day  free  service  and  parte  warranty. 
After  first  90  days,  service  contract  available  as 
follows: 

Within  50  miles  of  service  facility  yfi  of  pur¬ 
chase  price  per  year,  plus  parts. 

Over  50  miles  from  service  facility  yfi  of  pjur- 
chase  price  per  year,  plus  actiml  round  trip  travel 
expense,  plus  $10.00  per  hoiu?  for  time  actually  spent 
by  each  member  of  service  group  to  and  from  location, 
plus  parts. 
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Lease  Plan 

Minimum  lease  period  contract  three  (3)  years. 

Monthly  lease  price,  payable  in  advance,  31/2^ 
of  purchase  price  per  month,  including  service. 

Ninety  day  warranty  from  installation  date  for  parts. 
If  unit  is  located  over  50  miles  from  service  facil¬ 
ity,  customer  pays  actual  round  trip  mileage  addi¬ 
tional,  plus  $10.00  per  hour  for  time  spent  by  each 
member  of  service  group  for  travel  time  to  and  from 
location. 

After  three  (3)  year  initial  period,  lease  may  be 
renewed  annually  as  follows: 

1.  Within  50  mi le  radius  of  service  facility, 
of  purchase  price  per  month,  including  service 

plus  parts. 

2.  Over  50  mile  radius,  1$  of  purchase  price 
per  month  plus  actiial  round  trip  mileage,  plus  $10.00 
per  ho\ir  for  actual  time  spent  by  each  member  of  ser¬ 
vice  group  traveling,  plus  parts. 

Rental  Plan 

Minimum  rental  period  twelve  (12 )  months. 

Monthly  rental  is  yja  of  purchase  price  per  month, 
payable  in  advance.  Including  service  and  parts  if 
located  within  50  mile  radius  of  senrice  facility. 

If  located  over  50  miles  from  service  facility, 
customer  pays  actiial  mileage  expense  of  service  per¬ 
sonnel,  plus  $10.00  per  hour  per  man  for  time  spent 
traveling  to  and  from  location. 

Sixty  f6o)  day  minimum  cancellation  notice  required 
after  contract  period  expires. 

In  the  event  customer  elects  to  purchase  within 
two  years  after  renting,  505^  of  first  year' s  rental 
and  4056  of  second  year's  rental  may  be  applied  to¬ 
ward  the  purchase  price. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  the  manufacturer  to  Insure  required  reliability 
Includes  modxilar  construction,  and  plug-in  congxjnents. 
Experience  shows  96.5/^  -  99 '9?^  uptime. 


ADDITIONAL  FEATURES  AND  REMARKS 

System  is  easy  to  use  and  program,  may  be  used 
manually  as  a  high  speed  claculator  or  under  auto¬ 
matic  control.  Large  words  for  high  accuracy  are 
used.  Completely  decimal  with  no  conversion  rou¬ 
tines  necessary,  small  size  and  low  power  require¬ 
ments  (150  watts),  and  no  cooling  are  additional 
features.  System  is  complete  and  small  enough  to 
fit  right  into  an  office  without  special  site 
preparation.  Computation  may  then  be  done  by  the 
originator  at  his  location. 


PERSONNEL  REQUIREMENTS 

System  may  be  used  for  "open  shop"  operation  with 
no  permanent  personnel  assigned. 

Training  made  available  by  the  manufacturer  to 
users  includes  programming  and  operating  instruction 
at  no  charge.  A  two  week  maintenance  and  repair 
course  is  given  at  no  charge.  A  six  week  maintenance 
and  repair  course  is  given  at  a  charge  of  $600. 
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DIANA 

LFE  Diana  Computing  System 


APPLICATIONS 

System  is  deslgnefl.  for  general  purpose  tuslness 
applications. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  numter  system  Binary  coded  decimal 

Decimal  dlglts/vord  Viariable  vord  and  block  length 

Decimal  digits/instruction  10 

Instructions  per  word  1 

Instructions  decoded  20 

Arithmetic  system  Fixed  point 

Instruction  type  Two  address 

(Source  and  destination) 
Humber  range  Alphanumeric:  0  to  99  characters  per 
word  for  computing  up  to  12  places 
Instruction  word  format 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Mlcrosec 

Add  560  186 

Mult  3,137  2,577 

Div  4,830  4,270 

Construction  (Arithmetic  imlt  only) 

Magnetic  Cores 

Arithmetic  mode  Parallel 

Timing  Synchronous  (Excepting  Pile  Drums) 

Operation  Sequential  and  Concurrent 

The  operation  times  given  above  for  addition  and 
multiplication  are  for  the  number  999,999  us  operands. 
The  divide  time  is  for  a  5  Uiglt  quotient.  Computer 
operations  are  mainly  sequential.  Input-output  op¬ 
erations  are  concurrent  with  computation.  The  arith¬ 
metic  unit  may  also  work  concurrently  with  non-arith¬ 
metic  operations.  Hon-arlthmetlo  operations  may  be 
performed  concurrently  dmring  the  last  II3  micro¬ 
seconds  of  the  addition  time,  dtnclng  the  last  2,265 
microseconds  of  multiplication,  and  during  the  last 
3,966  microseconds  of  division. 

The  arithmetic  unit  consists  of  the  product,  multi¬ 
plier,  and  multiplicand  registers.  These  registers 
are  I3  digits  in  length,  with  character  position  0 
holding  the  sign  and  ch^aoter  position  12  holding 
the  most  significant  character. 

Since  the  system  is  capable  of  handling  British 
sterling  notation,  the  adder,  which  is  part  of  the 
arithmetic  unit,  operates  in  sterling  notation  if 
digit  d  of  the  addition,  subtraction,  multiplication, 
and  round  instructions  is  not  a  zero.  In  this  case, 
scale  of  10  operation  is  specified.  Multiplication 
is  accomplished  by  halving  the  multiplier  and  doub¬ 
ling  the  multiplicand,  with  the  contents  of  the  mul¬ 
tiplicand  register  being  added  to  the  contents  of 
the  product  register  each  time  the  number  in  the 
multiplier  is  odd.  On  the  whole,  this  method  of 
multiplication  is  faster  than  one  involving  success¬ 
ive  additions.  Division  is  accomplished  by  repeated 
subtraction  of  the  divisor  from  the  dividend,  with 
the  dividend  initially  in  the  multiplicand  register 
and  the  divisor  in  the  multiplier  register.  The 


MANUFACTURER 

Laboratory  for  Electronics,  Incorporated 


quotient  appears  in  the  multiplicand  register  and 
the  remainder  in  the  product  register. 

STORAGE 

Ho.  of  Ho.  of  Access 

Media  Words  Digits  Mlcrosec 

Magnetic  Core  Variable  200  -  10,000  3^ 

Hi -Speed  Drum  Variable  58,500  ^  11,000 

File  Drums  Variable  (1.875-652)  x  10°  197,000 
Magnetic  Tape 

Access  times  given  above  include  drum  switching. 

The  high  speed  drum  rotates  at  a  speed  of  100  rev¬ 
olutions  per  second,  recording  is  performed  in  par¬ 
allel  and  includes  6,000  characters  of  input -output 
buffers. 

The  file  drum  rotates  at  3  revolutions  per  second, 
recording  is  serial.  Each  file  drum  has  a  capacity 
of  15  X  10°  bits.  Characters  may  be  alphanumeric 
or  numeric  only.  The  magnetic  file  drum  is  the  bulk 
storage  medium.  It  is  I5  inches  la  diameter  by  I5 
Inches  long,  having  a  capacity  of  1,875,000  alpha¬ 
numeric-characters  or  2,500,000  numeric  characters. 

Any  number  of  these  file  drims  (up  to  a  maximum  of 
330)  can  be  used  in  a  given  installation,  and  regard¬ 
less  of  how  many  are  used,  the  average  random  access 
time  to  any  part  of  the  entire  file  remains  one- 
sixth  of  a  second.  For  Intermediate  and  buffer  stor¬ 
age  a  single  hl^-speed  drum  is  used,  having  a  capac¬ 
ity  of  58,500  alphanumeric  characters  and  an  average 
random  access  time  of  10  milliseconds. 

Internal  working  storage  (QAST)  consists  of  from 
200  to  10,000  characters  of  magnetic  core  storage 
with  an  average  access  time  of  5^  microseconds.  In 
addition,  there  are  twelve  transfer  registers,  each 
with  magnetic  core  storage  for  10  alphanumeric  char¬ 
acters. 

Since  the  storage  capacity  of  the  magnetic  file 
drums  and  of  OAST  is  scalable,  a  user  need  acquire 
only  the  capacity  required  by  his  application.  This 
factor,  together  with  a  choice  of  the  type  and  quan¬ 
tity  of  input  and  output  devices,  provides  a  flexible 
system  that  can  be  tailored  to  the  individual  re¬ 
quirements  of  any  given  application. 

Pile  drums  axe  grouped  into  units  of  from  one  to 
33  drums  per  unit  (actually  from  300  1°  10,000  tracks 
per  unit,  which,  at  300  tracks  per  drum,  would  be  a 
maximum  of  53  1/3  drums  per  file  drum  unit.)  The 
maximum  number  of  file  drum  units  in  a  given  installa¬ 
tion  is  10.  Both  the  number  of  file  drums  pier  unit 
and  the  number  of  units  are  determined  by  the  re¬ 
quirements  of  the  application  for  vdiloh  the  system 
is  Intended. 

Each  file  drum  unit  contains  its  own  reading  and 
writing  mechanism  and  track  selection  devices.  In 
locating  a  record  in  a  file  drum  unit  the  computer 
must  first  select  the  proper  track  by  placing  the 
track  number  in  the  track  address  register.  The 
track  number  may  be  wholly  contained  in  the  record 
number  (tag),  or  it  may  be  found  on  an  index  treiok 
which  relates  record  numbers  to  the  appropriate 
track  numbers. 

Transfers  from  a  file  drum  unit  can  be  la  the  form 
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of  a  ’block  transfer  jto  OAST,  or  a  word  or  character 
transfer  to  the  arithmetic  unit  or  one  of  the  trans¬ 
fer  register.  Multiple-block  transfer  to  OAST  are 
also  possible,  provided  OAST  is  large  enough.  In¬ 
formation  can  be  transferred  from  one  file  drum 
unit  tO‘  another,  a  track  at  a  time.  If  the  installa¬ 
tion  includes  a  magnetic  tape  unit,  information  can 
also  be  transferred  from  a  file  drum  unit  to  tape., 
a  track  at  a  time. 

Information  can  be  written  on  the  file  drum  in  . 
only  three  ways:  by  a  block  transfer  from  OAST,  by 
a  track  transfer  from  another  file  drum  \inlt,  or  by 
a  track  transfer  from  magnetic  tape.  During  track 
transfers  in  either  direction,  the  computer  may  per¬ 
form  other  operatic  s  which  do  not  require  the  use 
of  the  drums.  The  time  required  for  a  track  trans¬ 
fer  la  0.6  second.  One  drum,  therefore,  can  be 
loaded  or  unloaded  in  three  minutes. 

On  the  file  drums,  information  is  stored  in  serial 
by  bit  fashion.  On  the  magnetic  tape  it  is  stored 
in  parallel  by  bit,  serial  by  character  fashion. 

The  high  speed  drum  seinres  as  an  intermediate  speed 
general  storage  for  the  computer  and  in  addition 
contains  the  input-output  buffers.  This  drum  sets 
the  system  pulse  repetition  frequency  of  15O  kc  by 
means  of  an  engraved  clock  track.  A  second  clock 
track  is  used  in  locating  sectors  on  the  drum.  This 
sector  clock  track  has  20  equal  divisions  which  are 
used  to  locate  the  20  sectors  of  any  given  band. 

The  use  of  bands  (adjacent  tracks  in  groups  of  7) 
permits  parallel  by  bit  handling  of  handling  of 
characters  and  a  I50  kc  frequency.  The  capacity  of 
this  drum  can  be  specified  for  each  system  arrange¬ 
ment. 

Magnetic  Core  Storage  (OAST,  Transfer  Registers) 

OAST  has  a  maximum  size  of  10,000  characters 
arranged  into  100  sectors  of  10  decades  per  sector, 

10  characters  per  decade.  Its  minimum  size,  is  two 
sectors  or  200  characters.  Information  is  located 
by  sector,  decade,  and  character  position,  or  by 
sector  and  word  number.  Data  is  handled  in  parallel 
by  bit,  serial  by  character  at'  a  character  frequency 
of  150  ko.  The  maximum  access  time  to  any  characters 
is  9  bit  times  or  60.3  microseconds  (the  time  re¬ 
quired  to  move  from  the  first  to  the  last  character 
in  a  decade . ) 

Information  recorded  in  OAST  wipes  out  the  pre¬ 
vious  characters,  while  that  read  from  OAST  is  re¬ 
tained  in  storage  by  recirculation  of  the  characters. 
In  a  single-block  transfer  to  OAST,  the  most  signif¬ 
icant  character  of  the  block  transferred  is  placed 
in  the  zero  position  of  the  decade  addressed.  In  a 
multiple-block  transfer  to  OAST,  the  most  signifi¬ 
cant  character  of  the  first  block  transferred  is 
placed  in  the  zero  position  of  the  decade  addressed; 
following  blocks  are  written  densely.  The  number 
of-  blocks  to  be  transferred  is  specified  in  the 
Instruction. 


Information  to  be  processed  or  stored  can,  be,  en¬ 
tered  into  the  system  in  a  number  of  different  ways; 
via  punched  paper  tape,  punched  cards,,  direct  key¬ 
board  or  in  certain  cases,  via  magnetic  tape..  Out-  - 
put  can  be  via  punched  paper  tape,  punched  cards, 
line  printer,  direct  typewriter  cathode  ray  tube 
viewer,  or  in  certain  cases,  magnetic  tape.  The 
magnetic  tape  input  and  output  units  are  more  in  the 
nature  of  drum  loading  and  unloading  devices;  they 
are  used  chiefly  to  store  information  to  -vdilch  ran¬ 
dom  access  is  not  currently  required,  or  to  provide 
duplicate  storage  for  security  purposes.  The  Inter¬ 
national  Computers  Tabulators  Model  915* 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes 

8  types  1,300 

Diodes 

6  types  62,000 

Magnetic  Cores 
2  types  15,000 

Above  information  is  based  on  the  ICT  computer 

CHECKING  FEATURES 

Single  bit  errors  are  detected  in  all  Information 
and  control  paths  except  in  the  arithmetic  unit. 
This  Includes  input-output  paths,  and  all  data  on 
the  addressed  file  drum  track. 

Dual  (parallel)  arithmetic  unit.  If  the  dual 
arithmetic  unit  is  not  included,  arithmetic  opera¬ 
tions  can  be  checked  by  program. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,,  computer 
Volume,  computer 
Area,  computer 
Room  size 
Floor  loading 

Weight,  computer 
3  phase,  115V  ao. 


90  Kw 

12,000  cu  ft 
1,200  sq  ft 

30  ft  X  40  ft 
200  Ibs/sq  ft 
230  lbs  ooncen  max 
20,000  lbs 
60  cyoles/sec. 


PRODUCTION  RECORD 

Number  produced  to  date  1 


INSTALLATIONS 

This  computer  is  now  instalded  operating  at  The 
International  Computers  Tabulators,  facilities  in 
England. 


INPUT 

Media  Speed 

Paper  Tape  300  char/sec 

Typewriter  Manual 

OUTPUT 

Media  Speed 

Paper  Tape  60  char/seo 

Line  Printer  I50  llnes/min  ICT  915 

Many  different  types  of  input-output  equipment  may 
be  used  simultaneously,  each  working  concurrently 
with  the  others  and  with  the  computer. 
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DIGITRONIC 

CONVERTER  MANUFACTURER 

Digltronios  Converter  Data  Processor  Dlgitronlos  Corporation 


Photo  by  Dlgltronics  Corporation 


APPLICATIONS 

System  is  designed  for  data  conversion  from  magnetic 
tape  to  paper  tape  or  vice  versa,  or  from  one  magnet¬ 
ic  tape  to  another,  with  numerous  editing  and  format 
control  operations. 


trolled  selection  of  alternative  outputs  and  a  pro¬ 
vision  is  made  for  grouping  several  input  messages 
into  one  output  message  or  vice  versa. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  Coded  DeclmEil 

Timing  Asynchronous 

Iteration  Sequential 

System  is  plugboard  programmed.  Code  translation 
is  possible  from  any  6-blt  to  any  other  6-blt  code. 
Selective  translation  is  based  on  character  position 
in  a  message  or  on  the  column  splits.  Automatic 
zero  suppression  and  Insertion  of  editing  characters 
may  be  performed  as  required.  There  is  data-con- 


STORAGE 

Media  No.  of  Char  Access  Mlcrosec 

Core  Matrix  Up  to  1,024  20 

Magnetic  Tape 

No.  of  imits  that  can  be  connected 
No.  of  chars/linear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Tape  speed 
Transfer  rate 
"  Start  time 


2  Units 

200  Chars/inch 
8  Traoks/tape 
75  Inches/sec 
15,000  Chars/sec 
5  Millisec 
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stop  time  5  Milllseo 

Tape  units  normally  furnished  have  above  charac¬ 
teristics  and  handle  lEM  or  Univac  compatible  tape. 
Optional  provision  for  control  of  Uniservo  or  IBM 
high  density  tape  units. 


INPUT 

Media  Speed 

Magnetic  Tape  15,000  char/sec 

Compatible  with  IBM,  Univac,  or  other  specified 
system 

Punched  Paper  Tape  1,000  char/sec 

Reel/strip  or  strip  only 


OUTPUT 

Media  Speed 

Magnetic  Tape  15,000  char/sec 

Compatible  with  IBM,  Univac,  or  other  specified 
system 

Punched  Paper  Tape  100  char/sec 

Using  Teletype  punch 
Punched  Paper  Tape  240-500  char/sec 
Using  Soroban  punch 

Two  or  more  output  units  can  be  provided  with 
selection  controlled  by  first  character  of  message 
through  plugboard. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Diodes 

General  Transistor 
DX2,  DX3 
Transistors 
GTII70 

1228 

1229 


Use 


All  logic  circuits 

For  amplification.  These 
three  types  account  for  over 
95?^  of  all  transistors  used. 


CHECKING  FEATURES 

Input  magnetic  tape  parity  check,  with  automatic  re¬ 
read,.  output  memory  parity  check,  and  input  paper 
tape  parity  check,  if  applicable*,  are  among  the 
checking  features.  An  output  magnetic  tape  read- 
after-write  check  is  optional. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

A  30  amp,  115  volts,  60  cycle,  power  outlet  is 
required. 


PRODUCTION  RECORD 


Number  produced  to  date 
Number  in  current  operation 
Number  on  order 
Time  required  for  delivery 


3 

3 

2 

6-7  months 


PERSONNEL  REQUIREMENTS 

One  technician  is  required  per  8-hour  shift. 
Training  made  available  by  the  manufacturer  to 
the  user  includes  maintenance  training. 


ADDITIONAL  FEATURES  AND  REMARKS 

There  is  a  wide  choice  of  editing  features,  all 
plugboard  controlled.  The  system  relieves  a  general 
purpose  computer  of  the  necessity  for  ocmimunioatlon 
with  any  medium  slower  than  magnetic  tape,  and 
handles  large  proportion  of  the  input  and  output 
editing. 
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DISTRIBUTAPE 

Distrltuting  Tape  Computer 


MANUFACTURER 

Litton  Industries 

Monroe  Calculating  Machine  Division 


APPLICATIONS 

Dlstributape  was  designed  as  a  speclrl  purpose 
computer  to  sort  and  summarize  at  high  speed  unit 
record  information  which  as  been  recorded  in  the 
medium  of  punched  paper  tape.  This  computer  finds 
application  in  those  areas  where  source  data  can 
be  recorded  on  punch  tape — such  data  being  recorded 
in  random  sequence  and  whose  subsequent  processing 
requires  sorting  and  summarizing  for  use  in  statis¬ 
tical  or  financial  reports. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Arithmetic  system 

Number  range  „  , 

^  0  to  +10 


Binary 
Fixed  point 


Erogramming  is  controlled  partially  by  instruc¬ 
tions  contained  in  input  tapes  and  partially  by  con¬ 
trol  switch  selection. 


Photo  by  Monroe  Calculating  Machine  Division 


ARITHMETIC  UNIT 

Construction  (Arithmetic  unit  only) 
Vacuum-Tubes  Type  5965  I50 

Diodes  IlS^e  IH636  1,700 

Arithmetic  mode  Serial 


Timing 

Operation 


Synchronous 

Sequential 


STORAGE 

Ho.  of 

Medium  Words 

Magnetic  Drum  1,000 

Access  time  is  average. 


Access 

Microseo 


8,000 


Medium 
Paper  Tape 


INPUT 

Speed 

235  char/sec 
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Medium 
Paper  Tape 


OUTPUT 

Speed. 

17  char/sec 


'  CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

'Type  Quantity- 

Tubes 

Primarily  5965  I50 

Diodes, 

Primarily  IH636  1,964 

Transistors  64 


CHECKING  FEATURES 

Checking  features  Include  a  paper  tape  parity 
check,  a  proof  total  balance  check,  and  an  Instruc¬ 
tion  code  sequence  check. 


POWER,  SPACE,  WEIGHT.  AND  SITE  PREPARATION 

Power,  computer  2  Kw 

Volume,  computer  45  cu  ft 

Area,  computer  9  sq  ft 

Room  size  5OO  sq  ft 

Floor  loading  50  Ibs/sq  ft 

Weight,  computer  45O  lbs 

Utilities  required  is  one  30  ssip  service  outlet, 

115  volts,  AC,  60  cycles. 


COST,  PRICE  AND-RENTAL  RATES 

The  Distrlbutape  Computer  and  the  Model  135  Printer 
are  available  at  a  total  cost  of  $45,000  or  a.  monthly 
rental  of  approximately  $1,250. 

Service  contracts  are  available  for  customer  o-wned 
machines  at  $2,000/year.  Rental  contract  prices 
include  service . 


PERSONNEL  REQUIREMENTS 

System  requires  1  operator  for  each  8-hour  shift. 

Training  Is  made  available  by  the  manufacturer 
to  the  user. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Operating  experience  with  two  machines  currently 
In  use  indicates  that  usable  computer  time  as  a  per¬ 
centage  of  operating  time  can  be  maintained  at  95 
per  cent  or  higher. 


ADDITIONAL  FEATURES  AND  REMARKS 

Address  selection  and  sort  control  feature  permits 
a  rapid  flexible  means  of  sorting  data  in  many  dif¬ 
ferent  ways  without  use  of  plugboards. 

This  system  provides  a  moans  for  sorting  and, 
summarizing  data  which  has  been  recorded  in  random 
sequence  in  the  medium  of  punched  paper  tape. 


PRODUCTION  RECORD 

Number  produced  to  date  3 
Number  in  current  operation  2 
Time  required  for  delivery  6  months 
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DYSEAC 

Second  Standards  Electronic  Automatic  Computer 


MANUFACTURER 

Electronic  Computer  Laboratory- 
Data  Processing  Systems  Division 
National  Bureau  of  Standards 
U.  S.  Depar-tment  of  Commerce 


Photo  by  the  National  Bureau  of  Standards 


General  purpose, 


APPLICATIONS 

simulation,  real-time  control. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  dlglts/word 
Binary  digit s/instruction 
Instructions  per  word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 

Number  range  -  (4 


Binary 

4-5  plus  check  digit 

45  plus  check  digit 

1 

16 

16 

Fixed  point 
Three  address 


-  <  n  <  (4  - 


Time 

Add 

Mult 

Div 

Construction 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 


Micro sec 

192  -  1,556 
2,304  -  3,648 
2^304  -  3,648 


Microsec 

48 

2,112 

2,112 


Diode  gates,  tube  amplifiers,- and 
electrical  delay  lines 
3 

One  megacycle/sec. 


Bapid  access  word  registers 
Basic  pulse  repetition  rate 
A  four  phase  clock  is  used. 

Arithmetic  mode  Serial 

Timing  Synchronous 

iteration  Storage  and  arithmetic  processing  are 
serial.  Input-output  external  control  are  concurrent 
with  arithmetic  operations.  In  addition  to  the  nor¬ 
mal  complement  of  operations,  the  ope-"ntions  of  sum¬ 
mation,  accumulation,  overflow  check  astification, 
shift,  and  file  are  also  included. 
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STORAGE 

Access 

Media  Words  Digits  Microsec 

Mercury  Delay  Line  512  Sk,576  W-jS!; 

There  is  provision  for  up;  to  It, 096  vords  of  high 
speed  storage.  In  addition,  the  computer  has  pro¬ 
visions  for  the  attachment  of  many  multi-channel 
magnetic  tape  or  wire  units,  and  a  magnetic  drum. 
These  would  operate  concurrently  with  computation 
operations . 


Media 

Keyboard 

Paper  Tape  Reader 
Jfagnetlc  Wire 


INPUT 

Speed 
Manual 
10  char/sec 
5,500  dlg/sec 


Keyboard  and  punched  paper  tape  reader  is  a  KLexo- 
writer.  Alpha-numeric  operation  is  utilized.  There 
is  provision  for  the  attachment  of  a  wide  variety  of 
input  devices  that  woiild  operate  concurrently  with 
computation.  There  is  also  a  one-word  addressahle 
switch  memory  via  a  serializer  unit. 


OUTPUT 

Media  Speed 

T^ewrlter  (Flexowrlter )  10  alphanum  char/sec 

Paper  Tape  Punch  60  char/sec 

CRT  Display  Unit  2,000  words/see 

Magnetic  Wire  3)5^0  dlg/sec 

There  is  provision  for  the  attachment  of  a  wide 
variety  of  output  devices  that  would  operate  con¬ 
currently  with  computation. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  900 

Tube  types  905^  are  1  type 

Crystal  diodes  2lt,  500 

Separate  cabinets  2 

There  are  524  tubes  in  the  central  computer  and  350 
in  the  storage  unit.  The  central  computer  utilizes 
21,500  crystal  diodes.  The  central  computer  has  two 
basic  types  of  package.  One  type  contains  tube 
amplifiers  and  diode  gates.  The  other  type  contains 
delay  lines  and  diode  gates.  There  are  524  tiibe 
packages  and  251  delay-line  packages. 


CHECKING  FEATURES 

Fixed 

Odd  -  even  parity  check  on  storage. 

C^tlonal 

Automatic  program  Jump  or  print-outs  are  optional 
upon  detection  of  a  memory  error.  Also  available 
for  program  checking  are  a  wide  variety  of  auto- 
monltorlng  operations  for  loading  and  printing  out 
of  internal  storage  locations  and  substituting  new 
instructional  addresses.  Each  word  is  checked  as 
it  is  read  from  the  memory.  A  real-time  clock  per¬ 
iodically  Initiates  a  storage  scan  which  "checks  the 
entire  storage. 


POWER,  SPACE,  WEIGHT.  AND  SITE  PREPARATION 


Power,  computer  12  Kw  20  KVA 
Power,  air  cond.  35  KVA 

Volume,  computer  270  cu  ft 

Volume,  air  conditioner  750  cu  ft 

Capacity,  air  conditioner  I8  Tons 


There  are  two  trailer  vans.  Van  Wo.  1  contains  the 
control  console,  input-output,  computer,  storage,  and 
12  tons  of  refrigeration  capacity.  Its  internal  di¬ 
mensions  are  approximately  39  x  7  x  9  feet  and  weighs 
about  12  tons.  Van  No.  2  contains  DC  power  supplies, 
6  tons  of  refrigeration  capacity,  and  1,700  cubic 
feet  of  spare  space.  This  van  also  has  internal  di¬ 
mensions  of  39  X  7  X  9  feet.  It  weighs  8  tons. 


PRODUCTION  RECORD 

Number  produced  1 

Humber  operating  1 

The  DYSEAC  was  designed  and  constructed  by  the 
Electronic  Computer  Laboratory  of  the  National  Bureau 
of  Standards  as  part  of  a  development  program  under 
the  sponsorship  of  the  Department  of  Defense.  It 
was  delivered  to  the  Sifjhal  Corps  in  May  1954. 

RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Acceptance  test  passed  in  April  1954. 


ADDITIONAL  FEATURES  AND  REMARKS 

For  further  information  on  this  system  see 

Transactions  of  the  IRE-PGEC,  Vol.  EC-3,  No.  1, 
Mar.  1954. 

Transactions  of  the  IRE-PGEC,  Vol.  EC-3,  Ho.  2, 
June  1954. 

Journal  of  the  ACM,  Vol.  1,  No.  2,  pp  57”8l> 

April  1954. 

Proceedings  of  the  IRE,  Vol.  4l,  Oct.  1955* 

pp  1380-1587. 

Circular  No.  551  National  Bureau  of  Standards, 
January  1955. 

Two  counter-registers  are  provided  for  program 
sequencing.  Bach  counter  holds  a  twelve-binary- 
digit  address.  The  coder  may  select  the  address  in 
either  counter  as  the  address  of  the  next  instruc¬ 
tion  to  be  performed.  Also,  either  counter-register 
can  furnish  the  base  number  for  relative  addresses. 

Major  design  emphasis  was  placed  on  versatility  of 
control  facilities  and  on  latitude  for  e^qiansion  of 
the  installation.  The  versatility  is  achieved  by 
(1)  the  concurrent  input-output  property,  (2)  a 
self -regulation  property  which  eiUows  the  external 
environment  to  automatically  control  the  pace  of  the 
internal  work  program,  (3)  an  interruption  property 
which  enables  the  machine  to  handle  unscheduled  job 
assignments  which  originate  externally  without  ad¬ 
vance  notice  and  must  be  executed  as  soon  as  possible, 
and  (4)  the  preceding  three  properties  acting  in  con¬ 
cert  enable  the  machine  to  be  employed  as  a  control 
element  in  a  genereilized  feedback  loop. 
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DISEAC 


I 


EKVAC 


ElectroMq. Di5.cr.e.te  Variable  Automatic  Computer 


MANUFACTURER 

Moore  School  of  Electrical  Engineering 
University  of  Pennsylvania 


U.  S.  Army  Photo 


Ballistic  ReS 
Exterior  hsillistj 
tude,  solar  and  lun| 
the  preparation  of 
trol  data  for  Ordni 


‘PLICATIONS 

larch  Lahoratorles 
os  problems  such  as  high  alti- 
trajeotories,  computation  for 
iring  tables  and  guidance  con- 
,oe  weapons,  including  free, 
flight  and  guided  mj^ssiles. 

Interior  ballls^Kc  problems,  including  projectile, 
propellant  and  lai^oher  behavior,  e.g.  physical 
characteristics  mi  solid  propellants,  equilibrium 
composition  an^f  thermodynamic  properties  of  rocket 
propellants, ^Computation  of  detonation  waves  for 
reflected  sl^ck  waves,  vibration  of  gun  barrels 
and  the  f^Cw  of  fluids  in  porous  media. 

Termii><^  ballistic  problems.  Including  nuclear, 
fragmeit“^®-'tion  and  penetrs,tion  effecti.  in  such  areas 
as  exp'i^sion  kinetics shaped.charge  behavior, 
igni^°h,  and  heat  transfer. 

lalllstio  measurement  problems,  including  photo- 
grfanimetrio,  ionospheric,  and  damping  of  satellite 
,5^in  calculations,  reduction  of  satellite  doppler 
tracking  data,  and  computation  of  satellite  orbital 


elements . 

Weapon  systems  evaluation  problems,  including 
anti-aircraft  and  anti-missile  evaluation,  war 
game  problems,  linear  programming  for  solution  of 
Army  logistical  problems,  probabilities  of  mine 
detonations,  and  lethal  area  and  kill  probabilities 
of  mine  detonations,  and  lethal  area  and  kill 
probabilitj  studies  of  missiles. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  digits  per  word 
Blpaary  digits  per  instruction 
10  bits  each  address 
Instructions  per  word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 


Binary 

k  bits/command 

1 

16 

12 

Floating  and  Fixed  point 
Four-address  code 


EDVAC 
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EDVAC  Floating  Point 


U.  S.  Army  Photo 


Number  range  i,- 

Fixed  -(1-2'^*)  ^n  ^  (1-2'^^) 

Floating  -(l-2"55)25^^  n^  (l-2'^5)2^^^ 

The  fractional  part  of  floating  point  number  has  55 
bits  plus  sign,  and  the  exponent  of  2  may  range  from 
-512  to  +511. 


Instruction  word  format 


<<-Add 

/^-Add 

?^-Add 

1  5 -Add 

Order 

1-10 

11  -  20 

21  -  50 

51-40 

41  -  44 

ARITHMETIC  UNIT 

Microsec 

Add  time  (includ.  stor.  access)  86h 

(min  192  max  1,536) 

Mult  time  (includ.  stor.  access)  2,880 

(min  2,208  max  5,552) 

Dlv  time  (includ.  stor.  access)  2,950 

(min  2,256  max  5,600) 


Construction  Vacuum-tubes  and  Diode-gates 

Humber  of  rapid  access  word  registers  14- 
Basic  pulse  repetition  rate  1.0  megacycle/sec 
Arithmetic  mode  Serial 

Timing  Synchronous  _ 

Operation  Sequential 


STORAGE 

Number  Number  of 

Media  of  Words  Digits  Access  Microsec 

Mercury  A.D.L.  1,024  48-564  48-584 

Magnetic  Drum  4,608  48/Wurd  17,000 

Includes  relay  hunting  and  closure. 

The  rate  of  Information  transfer  to  and  from  the 
drum  is  at  one  megacycle  per  second.  The  block 
length  is  optional  from  1  to  584  words  per  transfer 
instruction. 

Magnetic  Tape  48/Word 

Maximum  number  of  units  that  can 
be  connected  to  the  system  7  Units 

Maximum  number  of  characters  per 
linear  inch  of  tape  112  Char/inch 

Channels  or  tracks  on  the  tape  8  Track/tape 

Blank  tape  separating  each  record  I.5  Inches 
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Tape  speed 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


75  Inches/sec 
3  Milliseconds 
3  Milliseconds 

30  Seconds 


5/8  Inches 
1250/2500  Feet 
Red  Oxide 


The  magnetic  tape  system  has  the  following 
features : 

Variable  block- ‘length  from  2  to  1,024  -words. 

The  search  order  releases  the  machine  for  com¬ 
putation  during  search. 

Information  which  has  been  taken  from  a  block 
and  operated  upon,  can  be  automatically  re-recorded 
in  the  same  block. 


POWER,  SPACE,  WEIGHT, 

Power,  computer 
Space,  computer 
Weight,  computer 
Power,  air  cond. 

Space,  air  cond. 

Weight,  air  cond. 
Capacity,  air  cond. 


AND  SITE  PREPARATION 

52  K.W. 

490  sq,.  ft.  floor 
17,300  lbs. 

25  K.W. 

6  sq.  ft.  floor 
4,345  lbs. 

20  Tons 


PRODUCTION  RECORD 

Nximber  produced  1 

Number  in  current  operation  1 


INPUT 

Media 

Photoelectric  Tape  Reader 
Card  Reader  (IBM) 


Speed 

Sk2  sexadec  char/sec 
78  words/sec 
l46  cards/min 
8  words/card 


Media 


OUTPUT 


Speed 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost,  basic  system  $467,000 

Rental  rates  for  additional  equipment 

I.B.M.  card  reader  $82.30  per  month 

I.B.M.  card  punch  $95-50  per  month 


PERSONNEL  REQUIREMENTS 

Typical  Personnel 

Three  8-Hour  Shifts 

Supervisors  6 


Paper  Tape  Perf. 

6  sexadec  char/sec 

Analysts 

3 

30  words/min 

Programmers  and  Coders 

14 

Teletypewriter 

6  sexadec  char/sec 

Clerks 

1 

30  vords/min 

Engineers 

1 

Card  Punch 

125  cards/min 

1,000  words/min 

Technicians 

6 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Type 

Quanti-fcy 

Tubes,  total 

5,937 

6y6 

1,000 

6AH5 

275 

6J6 

1,500 

2D21 

160 

6AG7 

1,127 

6SN7 

150 

6V6 

900 

6as6 

50 

6l6 

275 

Misc 

500 

Diodes,  total 

12,000 

1N297 

6,000 

Misc 

1,200 

IN  34 

4,800 

Transistors, 

total  328 

2N398 

256 

2N123 

4 

2N1008B 

60 

2NI67 

4 

2N  43 

4 

CHECKING  FEATURES 


No  engineers  are  assigned  to  the  operation  of  the 
machine,  but  are  used  for  development  and  design  of 
additions  to  the  machine.  The  technicians  consult 
the  engineers  when  a  total  break-down  occurs. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  time  Approx.  8  hours 

Good  time  l45  hours/week 

Attempted  to  r\m  time  168  hours/week 

Operating  ratio  0.87 

Figures  based  on  last  3  years. 

The  23  hours  per  week  are  devoted  to  scheduled  and 
unscheduled  maintenance,  testing,  modifications  and 
improvements,  time  lost  due  to  error,  etc.  The  l45 
hours  are  good,  useful  production  time. 

EDVAC  has  been  operating  since  d949. 


Two  arithmetic  units  perform  computation  simultan¬ 
eously,  discrepancies  halt  machine. 

Unused  commands  halt  machine. 

Paper  tape  reader  error  detection. 


EDVAC 
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ADDITIONAL  FEATURES  AND  REMARKS 

Oscillosoope  and  neon  indicator  for  viewing  con¬ 
tents  of  any  storage  locations  at  any  time. 

Exceed  capacity  options:  halt,  ignore,  transfer 
control,  or  go  to  selected  location. 

Unused  instruction  (command)  halt. 

Storage  of  previously  executed  Instruction  and 
which  storage  location  it  came  from,  for  viewing 
during  code  checking. 

Storage  of  current  instruction  and  storage  loca¬ 
tion  it  originated  from.,  .  . 

Address  halt  when  prescribed  address  appears  in 
any  of  4  addresses  of  instruction  to  be  executed  by 
computer . 

Tape  reader  error  detection. 

Built  in  automatic  floating  point  equipment. 

Magnetic  tape  auxiliary  storage  unit  and  high 
speed  printing  techniques  are  being  investigated. 

Punching  one  card  requires  from  384  to  768  micro¬ 
seconds.  The  computer  may  proceed  between  cards. 


INSTALLATIONS 

Ballistic  Research  Laboratories 
Aberdeen  Proving  Ground,  Maryland 


FUTURE  PLANS 

A  second  magnetic  drum  system,  of  l6,128  words 
capacity  is  being  added  "to  the  EDVAC.  The  transis¬ 
torized  track  selector  will  permit  channel  switch¬ 
ing  in  48  microseconds. 


Synchronous  Magnetic  Drum 


U.  S.  Army  Photo 
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ELECOM  50 

Electronic  Computer  Type  50 


MANUFACTURER 

Underwood  Corporation 
Electronic  Computer  Division 


Photo  by  Underwood  Corporation,  Electronic  Computer  Division 


APPLICATIONS 

Commercial  (Out  of  Production) 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits  per  word 
Instructions  decoded 
Arithmetic  system 
Humber  range 


Decimal 
10  plus  sign 
k2  plus  combinations 
Fixed  point 
.000001  to  99999999 


ARITHMETIC  UNIT 

Exclud  S'tor  Access 
Micro sec 

Add  time  650 

Mult  time  39)000 

Construction  Vacuum  tubes 

Hapld  access  word  registers  3 

Basic  piLlse  repetition  rate  67  Kc/sec 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

One  minor  cycle  Is  65O  microseconds.  Multiplica¬ 
tion  requires  60  minor  cycles. 


STORAGE 


Media  Words  Digits 
Magnetic  Drum  (Main)  100  1,000 
Magnetic  Drum  (Working  3  30 
Registers) 


Access 
Micro sec 


35,000 

525 


Media 
Keyboard 
Paper  Tape 


INPUT 

Speed 

Manual 

20  dec  dig/sec 


OUTPUT 

tfedia  .  Speed 

Printers  (Two-gang)  10  char/sec 

Paper  Tape  2  dec  dlg/sec 

The  printers  operate  in  parallel. 


EIECOM  50 
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C I RCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  160 

Tube  •  5 

Crystal  diodes  2,000 

Number  of  different  kinds  of  plug-ln  units  k2 

Number  of  separate  cabinets,  excluding 

power  supplies  and  air  conditioners  3 


POWER.  SPACE.  WEIGHT.  AND  SITE  PREPARATION 

Power,  computer  2  Kw 

Volume,  computer  50  cu  ft 

Area,  computer  .20  sq;  ft 

Weight,  computer  750  lbs 


PRODUCTION  RECORD 

System  Is  out  of  production.  As  of  June  1957> 
the  following  figures  were  reported: 


Produced  3 
In  production  50 
Operating  3 
On  order  .  50 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $22,500 
Eental  rates  of  basic  system  $  600/month 

(As  of  June  1957) 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

hfenufacturer 

Average  error-free  running  period  6  Hours 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 
Simple  operation 
Programming  by  manufacturer 
2,400  step  program  tape 
Interchangeable  program  tapes 


INSTALLATIONS 

(As  of  J\me  1957) 

Underwood  Corporation 
Electronic  Computer  Division 
55-10  36th  Avenue 
Long  Island  City  6,  New  York  (l) 

Underwood  Corporation 
One  Park  Avenue 
New  York,  New  York  (2) 

American  Telephone  and  Telegraph  Company 

195  Broadway 

New  York  7,  New  York 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Dally  Operation  Tech  and  Operators 

One  8-hour  shift  1 

Two  8-hour  shifts  2 

Three  8-hour  shifts  5 
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ELECOM  100 

Electronic  Computer  Model  100 


MANUFACTURER 

Underwood  Corporation 
Electronic  'Computer  Division 


Photo  by  Underwood  Corporation,  Electronic  Computer  Division 


APPLICATIONS 

Manufacturer 

Engineering  and  scientific.  System  not  in  production. 

U.S.  Army  Aberdeen  Proving  Ground 
Missiles,  aircraft  systems  accuracy,  expansion  of 
firing  tables,  fire  control  problems. 

Reeves  Instrument  Company 
The  computer  is  owned  by  the  U.S.  Havy,  Bureau  of 
Aeronautics,  and  is  operated  by  Reeves  Instrument 
Company  under  Project  Cyclone. 


ARITHMETIC  UNIT 

Construction  Vacuum  tubes 

Basic  pulse  repetition  rate  100  Kc/sec 
Arithmetic  mode  Serial 

Timing  Synchronous  (Magnetic  Drum) 

Asynchronous  (Magnetic  Tape) 
Operation  Sequential 

25-50  operations  per  second  may  be  performed,  in¬ 
cluding  drum  storage  access. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 

Binary 

Binary  digits  per  word. 

30 

Binary  digits/lnstructlon 

30 

Instructions  per  word 

1 

Instructions  decoded 

8 

Instructions  used 

8 

Arithmetic  system 

Fixed  point 

Instruction  type 

Three  address 

Humber  range  -{k-2'^'^)  to  (4-2"^'^)  ’ 

The  8  instructions  include  an  "external  operation 

which,  in  turn.  Includes  six  different  operations. 
Octal  number  system  is  used. 


II 


STORAGE 

Media  Words  Access  Microsec- 

Magnetic  Drum  512  20,000 

Magnetic  Tape  60, 000 

Access  time  is  the  maximum  value.  One  block  of  tape 
is  equivalent  to  one  channel  on  the  drum  {6k  words). 

A  transfer,  or  movement  of  one  block  takes  approxi¬ 
mately  2  seconds. 

INPUT  OUTPUT 

Media  Speed 

Typewriter  (Plexowriter)  Manual 

Paper  Tape  (piexowrlter )  7'.  5  octal  dig/sec 

Typewriter  7.5  char  dig/sec 


2l^2 
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CIRCUn  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes  230 
Tube  types  6 
Crystal  diodes  2,200 
Separate  cabinets  2 


Number  of  different  kinds  of  plug-in  units  5 

CHECKING  FEATURES 

Overflov  indication  and  halt 

Out  of  synchronous  for  tape  and  halt 

Engineering  diagnostic  tests 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  5-5  Kw 

Area,  computer  120  sq  ft 

PRODUCTION  RECORD 

(June  1957  figures) 

Number  produced  3 

Number  operating  3 

System  out  of  production 

COST,  PRICE  AND  RENTAL  RATES 

(June  1957  figures) 

Approximate  cost  of  basic  system  $60,000. 

System  is  no  longer  in  production. 


Photo  by  U.  S.  Army  Development  and  Proof  Services 

PERSONNEL  REQUIREMENTS 

One  engineer  and  one  technician  required  per  8  hour 
shift. 

RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

First  unit  passed  acceptance  test  on  9  December  1952. 

U.  S.  Army,  Aberdeen  Proving  Groimd,  D  &  PS 
Ctood  time  1,^71  Hours 

Attempted  to  run  time  2,225  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.66 

FUTURE  PLANS 

System  is  no  longer  being  manufactured. 


INSTALLATIONS 

Development  and  Proof  Services 
Aberdeen  Proving  Oround,  Maryland 

Beeves  Instrument  Corporation 
215  E.  91st  Street 
Hew  York  28,  New  York 
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ELECOM  120  MANUFACTURER 

Electronic  Computer  Model  120  Underwood  Corporation 

Electronic  Computer  Division 


Photo  by  Underwood  Corporation,  Electronic  Computer  Division 


APPLICATIONS 

Manufacturer 

Engineering  and  scientific  applications.  (Out  of 
production). 

Westinghouse  Electric  Corporation 
Located  at  the  Kansas  City,  Missouri,  Engineering 
Department,  the  system  is  used  for  all  types  scien¬ 
tific  computing,  e.g.  mechanical  design,  and  stress 
calculations,  and  for  semi-automatic  data  reduction. 
Shell  Development  Company 

Located  at  3T5T  Bellalre  Blvd. ,  Hohston,  Texas,  the 
system  is  used  for  scientific  cslLculations  arising 
in  research  and  for  data  processing. 

RADC  Grlfflss  Air  Force  Base 
Located  in  Bldg.  102,  RADC,  Griffiss  AFB,  H.  Y.,  the 
system  is  used  for  scientific  and  engineering  applica¬ 
tions. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  numher  system  Decimal 

Decimal  digits/word  8  plus  sign 

Decimal  digits/instruction  10 
Instructions  per  word  1 

Instructions  decoded  33 

Instructions  used  35 


Arithmetic  system  Fixed  and  floating  point 

Instruction  type  Two  address 


Number  range 

Fixed  point 


-(10-10"^°)  <  n  <  (l-10"^°) 


Floating  point  Exponent  -50  <  c  <  1*9 

d""  "  A 

Coefficient  -(l-10"°)  <  c  <  (l-10‘  ) 

Floating  point  operation  is  optional  and  is  supplied 
with  fixed  point  at  extra  cost. 


ARITHMETIC  UNIT 


Manufacturer 

Exclud  Stor  Access 
Microsec 

Add  time 

330 

Mult  time 

18, 300 

Dlv  time 

18,700 

Construction  Vacuum  tubes  and  crystal  diodes 

Rapid  access  word  registers 

5 

Basic  pulse  repetition  rate 

105  Kc/sec 

Arithmetic  mode 

Serial 

Timing 

Synchronous 

Operation 

Sequential 

Above  operation  times  are 

for  average  10  digit  multi' 

plier,  dividend  and  divisor, 

respectively. 
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Photo  hy  Griffiss  Air  Force  Base,  RADC 


STORAGE 

Manufacturer 

Access 

Media  Words  Mlcrosec 

Magnetic  Drum  1,000-10,000  8,500  avg. 

Magnetic  Drum  10-100  1,670  avg. 

Main  storage  Is  on  single  head  per  channel  basis. 

Fast  access  storage  Is  a  group  of  recirculating 
channels . 

Griffiss  AFB 

Access 

Media  Words  Digits  Mlcrosec 

Magnetic  Drum  1,000  8  plus  sign  20,000  max. 

550  min. 

Magnetic  Tape  (2)  125,000  8  plus  sign  1,600 

(Potter  Mod  902) 

Shell 

Magnetic  Drum  1,000  8  plus  sign  20^000  max 

Magnetic  Tape  100,000  8  plus  sign  10°/50  words 

Westlnghouse 

Drum  1,010  8  550 


INPUT 

Manufacturer- 

Media  Speed 

Typewriter  Manual  and  8  char/sec 

Paper  Tape  reader  8  to  1^00  char/sec 

Magnetic  Tape  400  char/sec 

The  typewriter  Is  standard  equipment.  The  high-speed 
paper  tape  reader  Is  optional.  One  magnetic  tape 
unit  Is  supplied  as  standard  equipment.  Standard 
model  includes  controls  for  additional  tape  units. 
Griffiss  AFB 

Paper  Tape  (Flexowriter )  8  char/sec 

Paper  Tape  (Ferranti)  200  char/sec 

Keyboard  (Flexowriter)  Manual 

Shell 

Paper  Tape  (Flexowriter)  1  word/sec 

Paper  Tape  (Ferranti)  ,20  words/sec 

Keyboard  (Flexowriter)  Manual 

•For  program  check-out  and  manual  modification  of 
program  on  data.  Paper  tape  reading  system  does  not 
operate  satisfactorily.  There  Is  no  error  detection 
in  reading. 

Westlnghouse 

Paper  Tape  200  char/sec 

Paper  Tape  (Flexowriter)  8  char/sec 
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OUTPUT 


Manufacturer 

Media  Speed 

Typewriter  8  ohar/sec 

Paper  Tape  8  or  60  char/sec 

Magnetic  Tape  hOO  chax/sec 

Typewriter  is  standard  equipment.  High  speed 
paper  tape  punch  is  optional. 

Griffiss  AFB 

Typewriter  (Flexowrlter)  8  char/seo 

Shell 


Typewriter  (Flexowrlter) 
Paper  Tape  (Flexowrlter) 
Paper  Tape  (Yawnan) 
Westlnghouse 
Paper  Tape 

Paper  Tape  (Flexowrlter) 
l^ewrlter  (Flexowrlter) 


1  word/sec 
1  word/sec 
6  words/sec 

60  char/sec 
8  char/sec 
8  ohar/sec 


CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 

G?ubes  400 

Crystal  diodes  4,500 

95/^  of  tubes  are  of  two  basic  types.  This  system 
utilizes  the  12AT7,  6CL6,  $68f,  and  2C5I  in  the  arith¬ 
metic  unit.  Diodes  used  are  1N34A,  110.40  and  IH9I. 


CHECKING  FEATURES 

Internal  check  for  forbidden  pulse  combinations  and 
check  of  drum-writing  operations.  Parity  check  on 
tapes  with  automatic  re-read. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  5  to  7  Kw 

Volume,  computer  200  cu  ft 

Wei^t,  computer  5, 500  lbs 

These  figures  are  for  computer  complete  with  control 
desk  and  one  tape  unit. 


Griffiss  AFB 


Power,  computer 
Volume,  computer 
Area,  computer 
Room  size 
Weight,  coiiq)uter 


7  Kw 


0.9  pf 


7.5  KVA 
200  cu  ft 
50  sq  ft 
400  sq  ft 
4,500  lbs 

Computer  sets  on  locally  fabricated  false  floor. 
Air  conditioner  is  shared  with  many  other  equipments. 
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Shell 

Power,  computer  J  Ktr  7-5  KVA  0-9  pf 

Volume,  computer  200  cu  ft 

Area,  computer  93  sq^  ft 

Room  size  10  ft  x  20  ft 

Floor  loading  35  Ibs/sq  ft 

Weight,  computer  3,500  lbs 

Sound-proof  material  on  walls.  Exhaust  system. 

Two  tons  additional  air-conditioning  in  air-conditioned 
room. 

Westlnghouse 

Power,  computer  5  Kw  5  KVA 

Power,  air  cond  KVA  0.8  pf 

Volume,  computer  250  cu  ft 

Volume,,  air  conditioner  h2  cu  ft 

Area,  computer  95  sq  ft 

Area,  air  conditioner  6.5  sq  ft 

Room  size,  computer  20  ft  x  20  ft 

Room  size,  air  conditioner  5  fb  x  h  ft  min 

Floor  loading  !^0  Ibs/sq  ft 

Boo  lbs  concen  max 
Capacity,  air  conditioner  5  Tons 

Weight,  computer  h,000  lbs 

Weight,  air  conditioner  9^0  lbs 

Power  distribution  transformer.  5  bon  air  condi¬ 
tioner  . 


PRODUCTION  RECORD 

(June  1957) 

Number  produced  5 

Humber  in  operation  5 

System  is  no  longer  in  production. 

COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

(June  1957)  „  ^ 

Approximate  cost  of  basic  system  $9T,000*  Rental 
rates  of  basic  system  $3,500/month  for  complete  sys¬ 
tem,  Including  maintenance . 

System  is  out  of  production. 

Grlfflss  AFB 

System  purchased  at  $90, 00®  plus  $35,000  for  addi¬ 
tional  equipment. 

Shell 

Purchased  at  $90,000,  for  central  processor,  control 
desk,  Ferranti  reader,  Yawman  punch,  and  Potter  tape 
device . 

Westlnghouse 

Basic  system  purchased  at  $90,000. 

Additional  equipment 


Hi^  Speed  Punch  $  3,600 
Photo  Electric  Reader  ■  5,000 
(2)  Flexowriters  5,200 
Test  Equipment  2,000 
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Card  to  tape  converter  rents  at  $85. 
Maintenance  performed  hy  local  computer  group. 


PERSONNEL  REQUIREMENTS 


One  8-Hbur 
Shift 

Engineers  1 

Tech  Euad  Operators  1 
Griffiss  AFB 


Two  8-Hbur  Three  8-H6ur 
Shifts  Shifts 

2  3 

2  5 


One  8-Hbur  Shift 
Used  Recommended 

Ingineers  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  Instruction  manuals 
and  on-the-joh  training. 

Shell 


Five  persons  are  utilized  with  the  system,  covering 
two  8-hour  shifts  and  performing  the  functions  of 
supervision,  analysis,  programming,  coding,  operating, 
and  engineering. 


Westlnghouse 


Supervisors 

Analysts 

Programmers 

Coders 

Clerks 

Operators 

Engineers 


One  8-Hbur  Shift 


Used 

1 

0 

5 

5 

0 

1 

1 


Recommended 

1 

1 

5 

4 

2 

1 

1 


Operation  tends  toward  open  shop. 

Methods  of  training  include  on-the-joh  training, 
formal  classes,  assign  new  personnel  to  work  with 
experienced.  All  system  information  for  Elecom  120 
only.  Magnetic  tape  use  has  been  discontinued. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Operating  ratio  (Good/Attempted  to  run)  O.9O  to  0.95 
Figure  based  on  eight  month  period. 

Above  up-tlmes  (machine  time  available  for  problem 
work  divided  by  total  time)  reported  for  5  Elecom  120 
Computer  Installations.  At  one  location,  up-times 
of  lOOjt  and  99.95(  were  obtained  for  two  successive 
months . 
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Shell 

Average  error-free  running  period  5  Hours 

Good  time  80  Hburs/Week  fAverage) 

Attempted  to  run  time  100  Bburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  nm  time)  0.80 
Above  figures  based  on  period  from  Jun  59  to  May  60 
Passed  Customer  Acceptance. Test  Jun  54 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Westinghouse 

Good  time  60  Hburs/Week  (Average) 

Atten®ted  to  run  time  62  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.9T 
Above  figures  based  on  period  from  May  54  to  Apr  60 
Passed  Customer  Acceptance  Test  May  54 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Above  time  is  average  for  a  6  year  period.  Drastic 
changes  in  scheduled  work  load  have  occiuxed  during 
this  time. 


ADDITIONAL  FEATURES  AND  REMARKS 

Westinghouse 

An  outstanding  feature  is  the  high  speed  input-out- 
put,  compared  to  internal  speed  mixture  of  numeric 
and  alphebetlc. information.  System  is  very  good  with 
automatic  data  taking  and  plotting  eq.uipment. 

Little  is  given  to  magnetic  tape  protection  except 
air  conditioning  for  temperature. 

Little  preventive  maintenance  done.  Circuit  modifi¬ 
cations  have  been  made  that  increase  reliability.  6677 
tubes  to  replace  6CL6  have  improved  system. 

FUTURE  PLANS 

Shell 

Retirement  is  planned  during  last  quarter  of  i960. 

INSTALLATIONS 

Rome  Air  Development  Center 
Griffiss  Air  Force  Base,  Hew  York 

Shell  Development  Company 
3757  Bellaire  Blvd. 

Houston,  Texas 

Westinghouse  Electric  Company,  Box  288 
Kansas  City,  Missouri 
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ELECOM  125  125 

Elecom  Type  125  Computer  and  Elecom  Type  125  File 
Erooessor 


MANUFACTURER 


Underwood  Corporation 
Electronic  Computer  Division 


Photo  by  Underwood  Corporation,  Electronic  Computer  Division 


APPLICATIONS 

Manufacturer 

Commercial,  engineering  and  scientific.  The  Elecom 
I25PP  is  primarily  commercial.  The  system  is  no 
longer  in  production. 

Sandia  Corporation 

Located  in  Building  880  at  the  Sandia  Corporation, 
Albuquerque,  New  Mexico,  the  Elecom  125  is  used  for 
scientific  computation  and  engineering  studies. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/word 
Decimal  digits/instruction 
Instructions /word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 
Number  range 

Coefficient  range  ■ 


Decimal 

10  and  sign 

10 

1 

36 

56 

Floating  and  fixed 
Two  address 

(l-lO'®)  <  o  <  (l-10‘®) 


Exponent  range  -50  <  e  <  li-9 

Fixed  point  range  -(l-io”^*^)  <  n  <  (l-io”^^) 


coUate-separate,  substitute-separate,  coUate-se- 
lect-separate . 


ARITHMETIC  UNIT 

Exclud  Stor  Access 
Micro sec 

530 
18,500 
18, TOO 
Vacuum  tubes 
3 

152  Kc/seo 
Serial 
Synchronous 
Sequential 


Add  time 
Milt  time 
Div  time 
Construction 

Eapid  access  word  registers 
Basic  pulse  repetition  rate 
Arithmetic  mode 
Timing 
Operation 

Above  operation  time  is  based  on  average  10  decimal 
digit  multiplier,  dividend  and  divisor. 

Sandia  Corporation 

Inol  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Mlcrosec 

Add  time  3,500  53O 

Mult  time  22,000  18,000 

Div  time  22,000  18,000 

The  above  figures  are  obtained  for  10  digit  numbers. 


Floating  point  is  optional  at  extra  cost  and  is 
additional  to  fixed  point.  Fixed  point  is  standard. 
The  Elecom  125FP  utilizes  2  decimal  dig/alpha  char. 

It  operates  on  "Items"  containing  any  Integral  num¬ 
ber  of  words.  Fixed  program,  switch-selected;  se¬ 
quence,  collate,  select,  collate  and  select,  separate,, 
and  substitute.  The  following  combinational  opera¬ 
tions  are  available  as  an  option:  Select-separate, 
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STORAGE 

Access 

Media  Words  Microsec 

Magnetic  Drum  4,000  to  10,000  8,300  avg. 

Magnetic  Dnim  50  to  100  1,670  avg. 

Main  storage ' operates  on  a  single  head  per  channel 
basis.  The  rapid-access  storage  is  a  recirculation 
channel.  The  Elecom  125  has  a  100  word  acoustic 
delay  line. 

Sandia  Corp. 

Media  Words  Digits 

Magnetic  Drum  4,000  10  plus  sign 

Paper  Tape 
Magnetic  Tape 

INPUT 

Media  Speed 

Typewriter  8  char/sec  and  Manual 

Paper  Tape  8  to  400  char/sec 

Magnetic  Tape  6,000  ohar/see 

Cards  (IBM  528  or  similar) 

The  typewriter  is  standard  equipment.  The  high 
speed  tape  reader  and  punched  card  unit  is  optional. 
Magnetic  tape  synchronizing  circuits  and  controls 
are  included  as  standard  equipment.  The  Elecom  125 
FP  unit  is  utilized  in  conjunction  with  magnetic  tape 
and  typewriter.  The  typewriter  and  punched  paper 
tape  are  used  for  checking  and  control. 

Sandia  Corp. 

Paper  Tape  400  char/sec 

Magnetic  Tape  7,500  char/sec 

Manual 

OUTPUT 

Media  Speed 

Typewriter  8  char/sec 

Paper  Tape  8  or  60  char/sec 

Magnetic  Tape  6,000  char/sec 

Cards  (IBM  523)  6,000  char/sec 

Tabulation  (IBM  407) 

Typewriter  is  standard  equipment.  Hi^  speed 
paper  tape  and  card  equipment  are  optional. 

Sandia  Corp. 

Typewriter  (Flexowrlter )  8  char/sec 

Paper  Tape  60  char/sec 

Magnetic  Tape  7,500  char/sec 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Tubes  450  for  Elecom  125;  250  for  125  FP 

Diodes  2,500  for  Elecom  125  FP 

95/^  of  the  tubes  are  of  2  types.  Tube  types  used 
are  the  6CL6,  12AT7,  5687,  and  the  567O. 

CHECKING  FEATURES 

Manufacturer 

Internal  check  for  forbidden  pulse  combinations 

Check  of  drum  writing  circuits 

Parity  check  on  tape  with  automatic  re-read. 

The  Elecom  125  FP  makes  a  parity  check  on  all  data. 
Sandia  Corp. 

Magnetic  tape  circuits  contain  check  to  determine  if 
block  read  contains  same  number  of  digits  as  block 
contained  when  written.  Automatic  re-read  takes 
place  if  error  is  detected.  The  storage  signals  are 
continuously  monitored  for  forbidden  combinations. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  5-7  Kw 

Volume,  computer  400  cu  ft 

Weight,  computer  4,000  lbs 

Capacity,  air  conditioner  5  Tons 

Volume  and  weight  figures  are  for  computer  (complete) 
with  control  desk  and  three  tape  units.  Room  air 
conditioning  is  recommended.  No  built-in  air  condi¬ 
tioning  is  supplied  with  system. 

Elecom  125  FP  requires  7  Kw  and  occupies  200  cu  ft, 
including  control  desk  and  5  magnetic  tape  units. 

Five  tons  of  room  air  conditioning  is  recommended. 

No  built-in  air  conditioning  is  supplied  with  system. 
Sandia  Corp. 

Power,  computer  20  KVA 

Power,  air  conditioner  2  KVA 

Volume,  computer  25O  cu  ft 

Area,  computer  50  sq  ft 

Weight,  computer  8,000  lbs 

Site  preparation  includes  platforms  over  connecting 
cables,  duct  work  over  units  to  draw  air  through  ■units 
for  cooling,  and  normal  dust  prevention. 

PRODUCTION  RECORD 


Mamrfacturer 
(June  1957  figures) 

Number  produced  6 
In  production  •  2 
Number  in  operation  6 
On  Order  3 


System  is  no  longer  in  production. 

COST,  PRICE  AND  RL.. AERATES 

Manufacturer  '  " 

(June  1957  figures) 

Price 

Computer  only  $155,000 

Computer  System  with  File  Processor  350,000  to 

450,000 

File  Processor  only  85,000 

Monthly 

Rental 

Computer  only  $4,185 

Computer  System  with  File  Processor  8,500  to  9,500 

File  Processor  only  2,295 

Sandia  Corp. 

Console,  main  frame,  power  supply,  storage,  tape 
drive  (4  ea. ),  paper  tape  punch,  Ferranti,  paper  tape 
reader,  and  Flexowrlter  cost  $122,500. 

Three  Flexowrlters  are  used  at  a  total  cost  of 

$7,578. 


PERSONNEL  REQUIREMENTS 

One  8-Bbur  Two  6-Ebur  Three  8-Bn\ir 
Shift  Shifts  Shifts 

Engineers  12  3 

Tech  8:  Operators  12  3 

Above  figures  are  the  same  for  the  File  Processor. 
Sandia  Corp. 

One  operator,  trained  on  the  job,  is  required.  Pres¬ 
ent  use  is  primarily  for  engineering  studies  with  job 
requestor  operating  facility  himself. 
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RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

Operating  ratio  (Good/Attempted  to  run)  O.9O  to  0.95 
Figures  based  on  an  elght-raontb  period. 

Above  up-tlmes  (machine  time  available  for  problem 
work  divided  by  total  time)  reported  for  5  Elecom 
120  computer  installations.  (Much  of  the  Elecom 
125  Internal  circuitry  is  substantially  the  same  as 
that  of  Elecom  120).  At  one  location,  up  times  of 
1005^  and  99- 9^  were  obtained  for  two  successive 
months . 

Sandia  Corp. 

System  is  used  very  little  at  present  time,. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Two  (2)  four-digit  base  registers  (B-boxes)  are 
included  as  standard  equipment. 

An  Important  partner  in  the  Elecom  125  System  is 
the  Elecom  File  Processor.  This  is  an  entirely  sep¬ 
arate  piece  of  equipment,  designed  and  engineered 
to  handle  the  sequencing,  collating,  extracting  and 
similar  operations  necessary  in  day-to-day  business 
applications . 

The  Elecom  File  Processor  extracts  from  the  vol¬ 
uminous  "Library  Tapes",  the  particular  items  upon 
which  processing  is  to  be  done.  It  is  the  job  of 
the  Elecom  File  Processor  to  pick  the  pertinent 
items  out  of  the  tape  file,  so  that  the  associated 
Computer  wastes  no  time  in  "searching"  through  un¬ 
wanted  items.  Once  the  items  have  been  processed 
by  the  Elecom  125  Computer  the  Elecom  File  Processor 
puts  them  back  into  their  proper  place  (in  sequence) 
in  the  main  file. 

The  picture  shows  the  Elecom  File  Processor  on  the 
left,  the  Elecom  125  Computer  on  the  right.  The 
Magnetic  Tape  Units  and  the  Magnetic  Tape  Inter¬ 
connecting  panel  are  in  the  rear.  The  Elecom  High- 
Speed  Line  Printer  is  not  shown. 


FUTURE  PLANS 

Manufacturer 

Elecom  Universal  Data  Converter  -  A  device  for 
transcribing  data  between  Elecom  magnetic  tapes  and 
those  of  other  manufacturers.  In  addition,  the  con¬ 
verter  will  be  able  to  handle  punched  paper  tape  and 
punched  cards.  The  converter  is  designed  to  make 
the  Elecom  125  System,  or  the  Elecom  125  Computer 
compatible  with  the  input/output  from  it  to  any  other 
data  processing  equipment  currently  manufactured. 


INSTALLATIONS 

(As  of  June  195T) 

Sandia  Corporation  (2) 

Albuquerque,  Hew  Mexico 

Underwood  Corporation  (l) 

Data  Processing  Center 
Hew  York  City,  Hew  York 

The  Texas  Company 
Houston,  Texas 

Sylvania  Electric  Corporation  (l) 
Waltham,  Massachusetts 
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FAD  AC 

Field  Artillery  Digital  Automatic  Computer 


MANUFACTURER 

Autonetics  Division 

Morth  American  Aviation,  Incorporated 


APPLICATIONS 

FADAC  -Field  Artillery  Digital  Automatic  Computer 
is  a  rugged,  general  purpose,  portatle  computer  de¬ 
veloped  under  the  sponsorship  of  Frankford  Arsenal. 
FADAC  design  is  based  on  the  existing  requirements 
for  solving  gunnery  problems  of  tube  artillery,  free 
rockets,  and  missiles.  Extreme  versatility  also  en¬ 
ables  solution  of  field  artillery  support  computa¬ 
tions  related  to  surveying,  counter  battery,  fire 
planning,  flash  and  sound  ranging,  reduction  of  mete¬ 
orological  data,  and  master  control  and  programming 
for  automatic  checkout  of  missile  systems. 

Mechanization  of  FADAC  is  based  on  solution  of  the 
differential  equations  of  projectile  motion  from 
firing  to  impact.  Hecessary  input  data  such  as  tar¬ 
get  location,  powder  temperature,  gun  location,  mete¬ 
orological  data  (inserted  manually  or  by  tape  reader) 
are  entered  by  means  of  a  simplified  keyboard.  FADAC 
training  time  for  experienced  fire  control  personnel 
is  extremely  short.  When  all  data  are  entered,  de- 


Ehoto  by  U.  5.  Army 

pression  of  a  button  initiates  computation;  gun  orders 
comprising  deflection,  quadrant  elevation,  fuze  time, 
and  charge  are  displayed  in  decimal  form. 

A  hi^-speed  automatic  logic  tester  and  a  component 
tester  are  also  available  with  FADAC;  these  are  in 
addition  to  the  self-checking  features  within  the 
computer. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  ^inary 

Binary  digits/word  35 

Binary  dlgits/instruction  55' 
Instructions/word  1 

Arithmetic  system  Fixed  point 

Instruction  type  1  plus  1 

Address  of  operand  and  next  instruction 
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Control  Panel  of  the  FADAC  Computer  Photo  hy  U,  S.  Army 

The  matrix  switches  (a)  allow  the  operator  to  enter  fire  control  parameters  or  select  prestored  parameters. 
Depression  of  one  hutton  in  the  vertical  row  and  one  button  in  the  horizontal  row  selects  one  of  sixty-four 
locations  and  identifies  one  particular  problem  parameter.  The  manual  Keyboard  (B)  allows  the  operator  to 
enter  problem  Information  for  different  type  fire  missions  which  has  not  been  prestored  in  the  memory.  The 
mechanical  tape  reader  (C)  is  used  for  entering  the  meteorological  data  which  are  contained  on  a  punched 
tape.  Final  problem  solutions  are  displayed  on  the  16  IJixle  tubes  (D). 


Word  format 


1 

1 

2 

51 

Parity 

Sign 

Spacer 

Numerical  Absolute  Value 

Five  1-word  registers  for  arithmetic  and  control 
One  2-word  register  for  output  information  storage 
System  is  straight  binary  for  internal  operations 
with  automatic  conversions  to  other  codes  for  input- 
output.  Twos  complement  notation  for  negative  num¬ 
bers  is  used. 

ARITHMETIC  UNIT 

Add  time  T.8  Microseconds 

Execution  time  for  each  instruction  is  J.8  micro¬ 
seconds.  High  speed  (2-bits  at  a  time)  multiplica¬ 
tion,  division  and  shifts. 

Arithmetic  mode  Parallel  by  function 

Serial  by  bit 


Timing  Synchronous 

Pulse  repetition  rate  ltl-8,000  pulses/sec 
Operation  Sequential 

STORAGE 

Media  Words 

Magnetic  Disc  (Main)  k,CSS 
Magnetic  Disc  (Hi-Speed)  32 

32  channels  of  128  words  each,  of  which  24  channels 
are  designated  as  permanent  storage  and  8  channels 
as  working  storage. 

The  32  words  are  two  word  high  speed  loops.  Disc 
rotates  at  6,000  rev/min  and  its  storage  is  non¬ 
volatile  . 


( 
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INPUT 


ADDITIONAL  FEATURES  AND  REMARKS 


Media 
Keyboard 
Paper  Tape 
Paper  Tape 
Gimnery  Off  Console 
Another  FADAC 


Speed 
tenual 
Mechanical 
.  TOO  char/sec 
Manual 


Magnetic  Tape 

Other  FUSTiPata  Equipment 

Teletype 

Five  or  eight  channel  paper  tape,  5-level  teletype 
or  FIEIData  code.  Automatic  conversion  to  machine 
language  provided.  Maximum  inputrate  is  4,250  char/ 
sec. 


Additional  features  include  logic  provision  for  ex¬ 
pandable  memory;  standardized  etched  boards  utilized 
for  reduction  of  logistics  problems;  ruggedlzed  for 
field  use;  system  design  provides  auxiliary  equip¬ 
ment  on  an  integrated  basis  for  computer  memory  load¬ 
ing,  automatic  computer  testing,  and  subassembly 
maintenance,  and  peripheral  equipment  for  additional 
operator  control  in  program  checkout. 


OUTPUT 

Media 

Visual  Display  (Nixie) 

Signal  Level  (Console) 

Another  FADAC 
Battery  Display 
Printer 
Magnetic  Tape 
FIELData  Equipment 
Teletype  Equipment 

System  provides  information  in  either  5-level  tele¬ 
type,  2 -wire  teletype,  or  FIELData  codes.  Maximum 
output  rate  is  approximately  4,250  characters  per 
second. 


CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

Transistorized 


CHECKING  FEATURES 

Parity  check  on  FIEIData  information  transfer. 
Verify  feature  on  input  in  program-full  mode. 
Marginal  test  provision  for  preventive  maintenance. 
Voltage  transient  and  temperature  warning  indica¬ 
tors. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  '  O.TOO  Kw 
Three  phase,  4-wire,  400  cycles/sec,  120/208  volts. 
Automatic  power  loss  interlocks  and  phase  reversing 
features  are  provided. 

Volume,  computer  5  cu  ft 

Weight,  computer  175  IBs 

System  operates  from  -25°F  to  125°F  (external  am¬ 
bient  at  sea  level).  Capable  of  operating  to  -4o°F 
with  kit.  Automatic  temperature  protection  is  pro¬ 
vided. 


FADAC 
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APPLICATIONS 

System  Is  utilized  for  the  reading  and  conversion 
of  microfilm  copies  of  Decennial  Census  Schedules 
(position  marked  documents)  to  magnetic  tape  for 
computer  input. 

PROGRAA/IMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Humber  bin  cod  dec  dlg/word  Variable 

Humber  instructions  decoded  45 

Arithmetic  system  Hone 

Instruction  type  Plugboard 

FOSDIC  converts  coded  marks  on  microfilmed  docu¬ 

ments  to  information  on  magnetic  tape  in  the  follow¬ 
ing  manner:  (l)  A  flying  spot  scanner  tube  is  pro¬ 
grammed  to  make  several  calibration  tests  on  each 
document  measuring  dark  level,  light  level,  tilt, 
horizontal  and  vertical  reduction  ratios.  (2)  The 
beam  is  then  programmed  using  major  and  minor  jump 


instructions  (coordinate  increases  or  decreases)  to 
locate  1/4"  black  reference  marks  called  "indexes". 
(5)  From  a  given  index,  program  steps  then  positions 
the  beam  over  each  possible  marking  position,  measur¬ 
ing  light  output  and  interpreting  the  result  as 
either  an  "answer"  or  "no  answer".  (4)  The  most 
dominant  (darkest)  of  the  answers  is  held  in  memory 
until  all  positions  for  a  given  question  have  been 
scanned.  0?his  answer  (as  coded  by  the  program  plug¬ 
board)  is  written  on  magnetic  tape.  (5)  Magnetic 
tape  format  is  UHIVAC  compatible,  100  pulses/inoh, 

720  character  blocks  in  fixed  format.  The  FOSDIC 
internal  word  and  frame  lengths  are  variable,  how¬ 
ever,  and  many  formats  (number  of  frames  per  block, 
number  of  digits  per  word)  are  possible  under  pro¬ 
gram  control. 

STORAGE 

Temporary  fast  storage  by  means  of  flip-flops. 


FOSDIC 
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INPUT 


Mediiin 

Microfilm 

Flying,  spot  -tube  scanning 


Speed 

2-4  frames/sec 


OUTPUT 

Medium  Speed 

Magnetic  tape  2, 576  char/sec 

Speed  depends  on  amount  of  document  information 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

i^ype  ■  Quantity 

Tubes  1,200 

Diodes  2,000 

Transistors  3,000 

FOSDIC  consists  of  a  Scan  Unit  constructed  of 

vacuum  tubes,  cathode  ray  tubes,  photocells,  magne¬ 
tron  beam-svritching  tubes,  and  conventional  point- 
to-point  wiring)  and  a  Program  Control  Unit  con- 
stimcted  of  solid-state  components,  transistors,, 
diodes,  etc.,  mounted  printed  circuit  boards. 


Fhoto  by  the  Bureau  of  the  Census 

CHECKING  FEATURES 

Numerous  scan,  magnetic  tape  and  program  interloclis, 
sprocket  and  parity  checking  on  magnetic  tape  output 
are  utilized. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  3  Kw  5  KVA  1.0  pf 

Volume,  computer  3>000  cu  ft  , 

Area,  computer  500  sg.  ft 

Room  size,  computer  20  x  20  x  10  ft 

Floor  loading,  computer  140  Ibs/sg  ft 

Figures  are  for  each  system.  Air  conditioner  is 
part  of  integrated  system. 

Site  preparation  included  alteration  of  area  from 
previously  subdivided  sections  onto  single  enclosed 
area;  provision  of  air  ducts  and  space  air  condition¬ 
ing  eguipment)  alteration  of  lighting  fixtures)  pro¬ 
vision  of  power  consults  and  outlets)  fire  wall  con¬ 
struction. 
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PRODUCTION  RECORD 

Humber  produced  to  date  '  5 

Humber  in  current  operation  4 

Number  in  current  production  4 

FOSDICs  currently  manufactured  by  Bureau  of  the 
Census  personnel  for  their  omi  production  needs. 


COST,  PRICE  AND  RENTAL  RATES 

Total  cost  for  development  and  construction  of  5 
FOSDIC  systCTS  with  1  magnetic  tape  unit  each 
\  $653,000 


PERSONNEL  REQUIREMENTS 

Three  8-Hour  Shifts 


Supeiwisors  3 

Analysts 

Programmers  )  3 

Coders 

Engineers  '  2 

Technicians  10 

In-Output  Oper  12 


Operation  tends  toward  open  shop. 

Methods  of  training  used 

Training  branch  conducts  formal  classroom  sessions 
for  programmers,  operators  (followed  by  on-the-Job 
training)  executive  orientation,  brush-up  seminars. 
Classroom  and  on-the-job  training  also  conducted  for 
engineers  and  technicians. 

Programmers  are  customer  employees. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Date  this  system. passed  Acceptance  Test  Sep  59-Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Each  system  is  operated  an  average  of  about  100 
holm’s  per  week,  excluding  scheduled  maintenance. 


ADDITIONAL  FEATURES  AND  REMARKS 

Prior  to  the  invention  of  EOSDIC  the  bulk  input 
medium  has  generally  been  punch  cards  but  a  few 
figures  showing  our  experience  in  1950  points  out 
certain  of  their  limitations.  At  that  time  we  used 
a  force  of  nearly  2000  key  punch  operators  at  the 
peak  of  operations,  and  over  l4  months  was  needed 
at  a  cost  of  almost  six  million  dollars  just  to 
record  the  enumerated  population  and  housing  data 
on  cards. 

These  facts  led  Census  back  to  the  Bureau  of 
Standards  for  additional  study  and  review  of  the 
input  problem.  Out  of  this  interchange  grew  EOSDIC 
I.  The  name  is  an  abbreviation  of  Film  Optical 
Sensing  Device  for  Input  to  Computers.  Designed 
and  built  for  Census  by  the  Bureau  of  Standards,  it 
promised  a  breakthrough  in  the  input  problem  area. 

The  principle  was  based  on  field  documents  being 
position  coded  (by  checking  the  proper  box),  micro¬ 
filming  the  documents,  and  scanning  the  microfilm 
with  an  electronic  beam.  The  detected  position 
codes  are  written  on  the  magnetic  tape  which  is  our 
computer  input  medium. 


This  early  model  FOSDIC  served  Census  well.  Sev¬ 
eral  special  tasks  were  successfully  processed 
through  its  use.  Its  chief  contribution,  however, 
was  in  showing  the  way  to  a  more  versatile,  faster, 
.less  restrictive  system.  Subseq.uently,  Bureau  of 
Standards  and  Census  engineers  collaborated  on  a 
successor,  FOSDIC  III.  In  the  meantime,  the  Bureau 
of  Standards  had  produced  FOSDIC  II  which  is  used 
by  the  Weather  Bureau  to  do  a  high-speed  search  on 
large  punch  card  files  which  have  been  reduced  to 
microfilm. 

FOSDIC  HI  captured  our  imagination.  It  features 
a  completely  programmable  scan,  permits  tremendous 
flexibility  in  schedule  and  questionnaire  design, 
and  has  such  features  as  automatic  calibration  on 
each  microfilm  frame  measuring  dark  level,  light 
level;  compensation  for  tilt  or  non-parallelism  due 
to  photography  or  printing;  compensation  for  size 
variation  in  the  filming  reduction  process;  blank 
line  elimination  (conditional  jumps  over  partially- 
filled  out  documents);  and  dominant  mark,  an  abili¬ 
ty  to  choose  the  darkest  of  several  competing  marks, 
thus  eliminating  the  problem  of  erasures.  It  is 
plugboard  programmed  and  has  about  45  instructions 
and  program  loops.  Iterations  are  possible  as  with 
internally-stored  program  computers.  Documents  are 
limited  only  to  be  20"  x  14"  or  less,  and  their 
microfilm  counterparts  will  be  translated  to  pro- 
^ammer-chosen  codes  on  magnetic  tape  at  about 
loo  frames  or  documents  per  minute.  This  works  out 
to  an  average  character  rate  of  about  19,000  - 
24,000  characters  per  minute.  A  tough  rate  for  a 
key  punch  operator  to  match. 

The  i960  Decennial  Census 

The  equipment  utilized  5  FOSDIC  systems  consists 
of: 

4  Univac  Scientific  II05  Computers  with  I8  tape 
units  each,  2  Univac  I  Computers  with  10  tape  units 
each,  2  600  lines  per  minute  High-Speed  Erinters, 
equipped  with  Block  Buffers,  1  Card-to-Magnetio 
!&pe  Converter,  and  a  host  of  miscellaneous  auxiliary 
equipment  of  a  minor  nature. 

Adopted  procedures  for  magnetic  tape  handling  in¬ 
clude  fire  wall  construction;  metallic  containers 
for  magnetic  tape,  fire  fighting  organization  and 
training,  control  system  for  defective  and  damaged 
tapes,  and  standardization  of  tape  reel  lengths 
and  markings. 


INSTALLATIONS 

Bureau  of  the  Census 
Washington,  D.  C. 
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GE  100  ERMA 

General  Electric  100  Electronic  Recording  Method 
Accounting 


MANUFACTURER 

General  Electric  Company 
CoB^JUter  Department 
Phoenix,  Arizona 


APPLICATIONS 

Located  in  San  Francisco,  Berkeley,  San  Jose,  Los 
Angeles,  North  Hollywood,  Covina,  and  Paramount, 
California,  the  systems  are  being  used  for  commercial 
deposit  accounting  (checking  accounts).  The  Bank  of 
America  is  now  operating  J  ERMA  Centers  in  the  loca¬ 
tions  indicated  ahove.  Each  center  is  equipped  with 
2  to  5  GE-100  Computing  Systems  depending  on  projected 
account  volume  for  area  being  serviced.  Checks  and 
deposits,  which  are  delivered  to  the  ERMA  Centers 
in  the  early  evening,  are  processed  and  sorted  at 
nl^t  for  early  morning  return  to  the  branches. 


Rioto  by  Bilk  of  America  (Abbate  Photo) 

STORAGE 

No.  of  No.  of  Access 

Medium  Words  Digits  Mlcroseo 

Magnetic  Core  !l,000  28,000  32 

Work  structure  consists  of  T  decimal  characters. 
The  first  character  contains  sign,  numeric-alpha 
numeric  designation  and  checking  digits. 


GENERAL  ELECTRIC  100  ERMA 
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INPUT 

Media  Speed 

Magnetic  Tape  30,000  char /sec 

3/4  inch  tape  -  10  channel  -  2  digit  in  parallel. 
Paper  Tape  200  char/sec 

Y  channel  punch  paper  tape  photo  reader 
Plexoviriter  10  char/sec 

7  channel  punch  paper  tape  mechanical  reader 
Sorter/readers  75O  items/min 

Magnetic  ink  coded  documents.  The  sorter /readers 
are  equipped  with  character  recognition. 


OUTPUT 

Media  Speed 

Magnetic  Tape  30,000  char/sec 

Plexowrlter  10  char/sec 

Printer  6OO-9OO  lines/min 

Revolving  drum/hammer  type,  operable  both  off-line 
and  on-line.  The  printer  is  used  off-line  with  mag¬ 
netic  tape  input. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 


150  Kw 
185  Kw 
18,000  cu  ft 
33,500  eu  ft 
2,000  sq  ft 
1,900  sq  ft 

80  ft  X  25.  ft  X  9  ft 
87  ft  X  20  ft  X  Mezzanine 
250  Ibs/sq  ft 


Capacity,  air  conditioner  I50  Tons 
Weight,  computer  23,000  lbs 

False  ceilings  and  plenums  are  required  for  air 
supply  and  negative  pressure.  Building  type  is 
either  of  pre-.stressed  concrete  panels  or  oast  con¬ 
crete:  no  modifications  are  necessary  since  the 
buildings  are  specifically  designed  as  ERMA  Centers. 
Power  distribution  is  provided  by  underfloor  conduit 
and  pull  boxes. 


PERSONNEL  REQUIREMENTS 

Because  of  the  recent  development  and  installation 
of  our  current  GE  100  Systems,  accurate  figures  are 
not  yet  available  on  our  ultimate  personnel  require¬ 
ments.  However,  typical  operating  personnel  in  an 
EEIMA  Center  consist  of  a  manager,  assistant  managers, 
branch  liaison  officers,  console  operators,  sorter/ 
reader  operators  and  printer  operators.  Programming 
activities  for  eill  our  various  installations  are  cen¬ 
tralized  within  the  Bank  of  America’s  Systems  and 
Equlpnent  Research  Department.  Engineer  and  techni¬ 
cian  requirements  are  to  be  determined  by  the  manu¬ 
facturer,  General  Electric  Company,  under  terms  of 
the  contractual  agreement  to  provide  necessary  main¬ 
tenance. 

Operation  tends  toward  open  shop. 

Key  personnel,  l.e.  managers,  liaison  officers  and 
console  operators  receive  a  six-month  training  course 
prior  to  their  initial  assignment.  The  first  seven 
weeks  consist  of  attendance  at  a  programming  school. 
The  remaining  weeks  are  spent  in  controlled  on-the- 
job  training  in  all  phases  of  an  EEIMA  Center’s  opera¬ 
tion.  All  other  employees  are  given  on-the-job  train¬ 
ing  in  their  respective  assignments. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  2  Hours 

Good  time  60  Hburs/Week  (Average) 

Attempted  to  run  time  62  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.967 
Above  figures  based  on  period  1  Aug  60  to  31  Aug  60 
Passed  Customer  Acceptance  Test  1  Jul  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  Although  we  have  available  computer 
time  now,  it  is  not  being  offered  on  a  rental  basis 
due  to  our  projected  volume  which  will  utilize  this 
time. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  magnetic  ink  cliaracter 
recognition  and  simultaneous  read  one  tape,  write 
one  tape,  and  compute  is  permitted.  Magnetic  ink 
character  recognition  units  on  the  sorter/readers 
allow  computer  input  directly  from  soiu’ce  documents. 

Magnetic  tapes  receive  an  internal  label  under  pro¬ 
gram  control  as  well  as  a  manually  produced  external 
label.  Tapes  are  stored  in  a  fire-proof  tape  vault 
which  has  humidity  and  temperature  control.  Critical 
"back-up"'  tapes  are  sent  daily  to  off -premise  storage 
locations. 

The  system  was  designed  by  General  Electric  as  a 
general  purpose  computer  to  be  used  primarily  in 
deposit  accounting.  Therefore,  in  order  to  utilize 
source  documents  as  immediate  input,  the  system  was 
provided  with  magnetic  character  recognition  facili¬ 
ties  rather  than  punched  card  input. 

Components  of  a  basic  system  are  a  central  process¬ 
ing  unit,  main  power  unit,  console,  eight  tape  units, 
tape  control  xmit,  printer,  printer  control  unit, 
three  sorter /readers,  and  a  sorter/re’ader  control 
unit. 

Under  the  term  of  the  sales  contract,  oost/price 
figures  per  system  will  not  be  available  prior  to 
equipment  acceptance  at  final  installation. 

FUTURE  PLANS 

Additional  EIUIA  Centers  are  planned  to  service  the 
branches  of  the  Bank  of  America  in  the  Sacramento, 
Fresno,  West  Los  Angeles,  Southwest  Los  Angeles, 
Montebello,  and  San  Diego  areas.  It  is  anticipated 
that  these  centers  will  all  be  in  operation  by  June 

30,  1961. 

Due  to  the  fact  that  our  ERMA  Centers  are  either 
relatively  new  or  still  in  the  planning  stage,  and 
since  the  equipment  has  yet  to  be  utilized  to  the 
maximum  extent  of  which  it  is  capable,  no  additional 
components,  major  modifications  or  plans  for  retire¬ 
ment  are  ■under  consideration  at  the  present  time. 


INSTALLATIONS 

Bank  of  America  HT  &  SA 

Systems  and  Equipment  Research  Department 

500  Howard  Street 

San  Francisco,  California 
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GENERAL  ELECTRIC  100  ERMA 


GE  210 


General  Electric  Model  210  ,  MANUFACTURER 

^neral  Electric  Company 
Computer  Department 


APPLICATIONS 

Manufacturer 

System  is  designed  for  general  purpose  commerclHl 
data  processing  and  utility  MUlar^plloatW  ’ 
Computer  Department,  General  Electric 
InvSt^  utility  billing,  and 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 
Internal  number  system 
Decimal  dlgits/word 
Decimal  dlglts7lnstruotion 
Instruct ions /word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Number  range 


Pboto  by  General  Electric  Company 


Binary  coded  decimal 
6 
6 
1 
12k 

Fixed  point 
One  address 

-999,999,999,999  to 
+999,999,999,999 


__  I 

— 

(deration 

Code 

Opere 

ind  Add. 

resB 

•r.1^4.^  BuorouTiiiies.  A  com- 

-sslnf  ^n^ailabt:°"*^“^  P- 

General  Electric  Common  Lanmuame 
£S\eLl^  G..E  Machines)  including  Stic 
Coding  Technlq.ues  and  Assembly  Compiler  are  available. 
Eeglsters 

H  location  of  next  instruction 
Input  &  output  memory  transfer 
Memory  Buffer 

Contains  current  instruction 
Accumulator 


M 

J 

I 

R 


S6k 


GENERAL  ELECTRIC  210 


L  Used  with  R  for  double  length  word  operations 
B  Address  portion  on  instruction 
P  Peripheral  Buffer 

ARITHMETIC  UNIT 

Manufacturer 

Inol.  Stor.  Access  Bxclud.  Stor.  Access 
Microsec  Microsec 

Add  64  32 

Mult  550  Aug.  518 

Diy  1200  Aug.  II68 

Construction  (Arithmetic  unit  only) 

Transistors  9,998 

Condensers  7, 430 

Diodes  39,533 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Concurrent 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

KVA,,  computer  10  KVA  208v 

Area,  computer  50  sq.  ft 

Room  size  680  sq.  ft 

Floor  loading  I50  lbs 

Weight,  computer  10,000  lbs 

Capacity,  air  conditioner  7  Tons 

Computer  Department,  General  Electric 
KVA,  computer  4o  KVA 

Area,  computer  1100  sq  ft 

Floor  loading  250  lbs  concen  max 

Weight,  computer  9,650  lbs 

Weight,  air  conditioner  central 

Site  preparation  included  a  false  celling  and  floor, 
and  brick  construction. 


STORAGE 

Manufacturer 

No.  of  No.  of  Access 

Media  Words  Digits  Microsec 

Core  Memory  4,000  or  8,000  24,000  or  48,000  32 
Magnetic  Tape  1,400,000  8,400,000  5000 

No.  of  units  that  can  be  connected  I3  Units 
Ho.  of  chars/llnear  inch  66  Chars/inch 

Channels  or  tracks  on  the  tape  11  Tracks/tape 

Blank  tape  separating  each  record  1  Inch 
Tape  speed  60  or  100  Inches/sec 

Transfer  rate  '  30  to  50  KC  Chars/sec 

Start  time  4.5  Mlllisec 

Stop  time  4,5  Mlllisec 

Average  time  for  experienced 
operator  to  change  reel  30  Seconds 

Physical  properties  of  tape 
Width  3/4  Inches 

Length  of  reel  '  1200,  2400,  36OO  Feet 

Composition  %lar 

INPUT 

Speed 

30  or  50  ohar/sec 
750  or  1200  documents/mln 
200  or  500  char/sec 
400  or  1500  cards/mln 
10  char/sec 

OUTPUT 

Speed 

30  or  50  char/sec 
750  or  1200  documents/mln 
60  char/sec 
10  char/sec 

72  Column  600  (Alpha)  lines/mln 
1200  (Numeric)  lines/min 
120  Columm  600  to  1000  lines/min 
EI3B  Magnetic  Font  (off  line) 

300  lines/min 

CHECKING  FEATURES 

Manufacturer 

Internal  checking  is  performed  on  all  operations 
by  the  Mcdulo-3  method. 

A  2-way  parity  check  is  performed  in  all  magnetic 
tape  operations. 


Manufacturer 

Media 

Magnetic  Tape 
Magnetic  Documents 
Paper  Tape 
Console  l^rewrlter 
High  Speed  Printer 


Manufacturer 

Media 

Magnetic  Tape 
^fagnetlc  Documents 
Paper  Tape 
Punched  Cards 
Console  Typewriter 


PRODUCTION  RECORD 

Manufacturer 

Humber  produced  to  date  8 

Humber  in  current  operation  8 

Humber  in  current  production  8 

Number  on  order  50 

Time  required  for  delivery  12  -  I5  months 

COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Basic  system  Cost 

Central  Processor  $225,000 

PERSONNEL  REQUIREMENTS 

Manufacturer 

Entirely  dependent  on  application  and  utilization. 

Training  made  available  by  manufacturer  to  users 
Includes  complete  training  in  all  aspects  of  elec¬ 
tronic  data  processing  -  programming  classes,  opera¬ 
tor  training,  and  consultation  service.  Pull  time 
site  application  engineer  asslnged  to  customer  from 
time  of  order  until  5  months  after  installation. 

Computer  Department,  General  Electric 

One  8-Hour  Shift 


Supervisors  1 
Analysts  2 
Programmers  2 
Coders  3 
Clerks  8 
Librarians  1 
Operators  2 
Engineers  4 
Technicians  2 
In-Output  Oper  5 


Operation  tends  toward  open  shop. 

RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

Large  scale  computer  fully  transistorized  and  proven 
by  1  1/2  years  of  continuous  daily  operation  in  pro¬ 
cessing  an  actual  application. 

Computer  Department,  General  Electric; 

Average  error-free  running  period  955( 

Good  time  35  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  955^ 
Passed  Customer  Acceptance  Test  June  59 
Time  is  available  for  rent  to  outside  organizations. 
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ADDITIONAL  FEATURES  AND  REMARKS 

Manufiictijrer 

Outstanding  features  include  automatic  address 
modification,  tlookette  write, '  table  look-up 
command,  -special  commands  for  internal  sorting,  and 
ease  of  programming. 

Unique  system  advantages  include  dual  document 
handlers  on-llnej  automatic  Mod-5  and  parity  check, 
and  simultaneous  read/wrlte/compute  ability. 

Computer  Department,  General  Electric 

System  is  completely  solid-state.  It  has  the 
ability  to  read  ABA  EI3B  Font. 

Magnetic  tapes  are  stored  in  vaults  and  fireproof 
cabinets. 


FUTURE  PLANS 

Manufacturer 

Future  plans  for  this  system  Include  thermo  plastic 
tape  storage,  broader  use  of  magnetic  ink,  and 
character  reading. 


INSTALLATIONS 

General  Electric  Company 
Computer  Department 
13430  North  Black  Canyon  Highway 
Phoenix,  Arizona 


GENEEAL  ELECIEIC  210 


266 


GE  2  25 

Generai  Electric  Model  225  ' 


MANUFACTURER 

General  Electric  Company  ' 

Computer  Department 


APPLICATIONS 

System  Is  designed  for  business  data  processing, 
business  paper  processing,  and  scientific  computing. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Blnary 

Binary  dlglts/word  (19  +  sign)  =  20 

Instructlons/vord  One 

Instructions  decoded  59  plus  input  and  output 

Arithmetic  system  Floating  point  optional 

Fixed  point  standard 


Instruction  type  One  address 

Instruction  word  format 


5  6 

7 

Operation 

Code 

Address  Modification 
Bits 

Operand 

Process 

Automatic  built-in  subroutines  include  double  pre¬ 
cision  add  and  subtract.  Standard  double  precision 
multiply  and  divide  are  optional. 

The  standard  GE  225  Is  equipped  with  a  compiler 
which  is  an  automatic  coding  technique  which  allows 
the  program  to  be  prepared  with  little  or  no  knowl¬ 
edge  of  the  intricacies  or  internal  language  of 


Jthoto  by  General  Electric  Company 

modem  computers. 

Begisters 

A  Eegister  an  accumulator 
ft  Eegister  used  for  double  length  operations 
M  Eegister  memory  location- 
H  Eegister  output  register  for  typing 
1  Eegister  instruction  register 

B  Eegister  memory  birffer,  holds  information  dur 

ing  arithmetic  operations 
P  Counter  instruction  counter 

GE  225  accomodates  alphabetic  or  numeric,  binary 
or  decimal  information. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Micro sec  Micro sec 

Add  4o  20 

f4ilt  250  230 

Div  500  480 

Construction  (Arithmetic  unit  only) 

Transistors  5,19*)- 

Condensers  ^->7^ 

Diodes  *4-,  183 

Magnetic  Cores  327,680 
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Arithmetic  mode  Serial 

Timing  SynchronouB 

Operation  Sequential 

System  is  concurrent  in  tliat  input-output  equip¬ 
ment  operates  simultaneously  with  central  processor, 
which  performs  calculations.  This  substantially 
reduces  processing  time.' 


Magnetic  Drum 


STORAGE 

Media  No.  of  Binary  Words 

Magnetic  Core  2048,  4096,  8192  or 

16,384 

8192  or  16,384 

20-blt  words 

Magnetic  Tape 

No.  of  units  that  can  be  connected 
Ho.  of  chars/linear  inch 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 


Access 
1  Microsec 
20 

8,300 


64  Units 
200  Chars/inch 
7  Tracks/tape 
3/4  Inches 
75  Inches/sec 


Transfer  rate  15,000  Chars/sec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  30  Seconds 

Physical  properties  of  tape 
Width  1/2  Inch 

Length  of  reel  2,400  or  3,600  Feet  (Max) 

Composition  Hylar 

The-tape  language  is  compatihle  with  most  existing 
tape  installations. 


CHECKING  FEATURES 

Parity  checking 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

KVA,  computer  15 

Room  size  1,200  sq  ft 

Capacity,  air  conditioner  3  Tons 

Weight,  computer  8,900  lbs 

PRODUCTION  RECORD 

Time  required  for  delivery  from  receipt  of  order 
'12  months 

COST,  PRICE  AND  RENTAL  RATES 

Basic  System  Cost 

Central  Processor  $200,000  or  $4,000/mo. 

PERSONNEL  REQUIREMENTS 

Entirely  dependent  on  application  and  utilization. 
Training  made  available  by  manufact'urer  to  users 
includes  complete  training" in  all'aspects  of  elec¬ 
tronic  data  processing  -  programming  classes,  opera¬ 
tor  training,  and  consultation  service.  Pull  time 
site  application  engineer  from  time  of  order  until 
3  mos.  after  Installation. 


INPUT 

Media  Speed 

Magnetic  Tape  15,000  char/sec 

Horizontal  and  vertical  parity  checking 
Document  Sorter  1,200  docum/mln 

Sorter  under  control  of  central  processor 
Paper  Tape  Reader  1,000  char/sec 

Parity  check 

Card  Reader  400  cards/mln 

Reads  binary  or  Hollerith  CD.  Photoelectric 
Control  Console 

OUTPUT 

Media  Speed 

Console  Typewriter  10  char/sec 

This  is  under  the  control  of  the  central  processor 
Card  Punch  100  cards/mln 

Punches  binary  or  Hollerith  cards 
High  Speed  Printer  600  lines/min 

Flexible  print  format -parity  check 
Magnetic  Tape  15,000  char/sec 

Horizontal  and  vertical  checking 
Punched  Paper  60  char/sec 

5,  6,  7,  8  channel  tape 
Data  Transmitter  -  60  char/sec 

Receiver  Unit 


ADDITIONAL  FEATURES  AND  REMARKS 

The  data  mating  function  of  GE  225  provides  a 
common  control  and  inter-communication  link  for  the 
■wide  range  of  either  data  processing  peripheral 
units  or  unusual,  special  purpose  input-output  devices 
associated  with  the  system. 

A  general  compiler  provides  the  programmer  with  a 
highly  advanced  and  effective  automatic  coding 
technique. 

The  equipment  flexibility  of  the  GE  225  offers  an 
additional  degree  of  freedom  in  the  planning  of  a 
system  by  allo'wlng  the  computer  to  grow  to  meet  the 
demands  of  expanding  systems  requirements. 


INSTALLATIONS 

General  Electric  Company 
Missile  and  Space  Vehicle  Department 
5198  Chestnut  Street 
Philadelphia  1,  Pennsylvania 
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GE  250 

General  Electric  250  Information  Searching  Selector 


MANUFACTURER 

Computer  Department 
General  Electric  Company 


Photo  hy  Computer  Department,  General  Electric  Company 


APPLICATIONS 

The  GE  250  Information  Searching  Selector  is  a  data 
processing  system  specifically  designed  to  provide 
rapid  inquiry  and  selection  from  large  data  files. 

In  its  simplest  fonn,  the  Information  Searching 
Selector  provides:  storage  of  Information,  storage 
of  the  search  questions,  and  the  means  for  comparing 
the  two,  detecting  desired  information,  and  recording 
the  result. 

The  Information  file  is  stored  on  magnetic  tape 
which  provides  a  compact  record  with  unlimited  ex¬ 
pansion.  Search  questions  are  stored  in  the  memory 
of  the  Selector.  Whenever  search  questions  are  sat¬ 
isfied,  answers  are  recorded. 

It  can  be  used. to  retrieve  Information  from  vast 
files  of  data  as  found  in:  Industry  (chemicals. 


metals,  petroleums,  pharmaceuticals),  government 
(patents,  military,  personnel,  intelligence,  law 
enforcement,  census),  and  the  professions  (law,  medi¬ 
cine,  applied  research,  libraries). 

The  first  GE  25O  Information  Searching  Selector  will 
be  delivered  to  the  Center  for  Documentation  and  Com¬ 
munications  Research  at  Western  Reserve  University. 

It  will  be  used  to  accelerate  the  abstracting  service 
of  a  metals  Information  center  now  in  operations,  as 
well  as  to  facilitate  further  effort  into  other  docu¬ 
mentation  and  library  research  -  including  language 
translation. 


GE  250 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 

Up  to  tep  inquiries  may  Ue  prepared  on  punched 
paper  tape  and  entered  into  the  Selector's  main  mem¬ 
ory  for  simultaneous  processing.  Successive  reels 
of  ma^etic  tape  file  are  searched  at  the  rate  of 
15,000  characters  per  second  for  satisfaction  of  any 
or  all  of  the  ten  inquiries.  Kaoh  tape  may  contain 
four  million  or  more  characters. 

A  printed  text  or  identifying  Information  is  pro¬ 
vided  in  answer  to  all  selected  questions  and  the 
search  criteria  they  fulfill.  If  desired,  acceptance 
through  partial  satisfaction  of  requirements  can  he 
specified. 

The  GE  250  Information  Searching  Selector  retrieves 
selected  information  from  a  large  storage  file,  per¬ 
mits  immediate  and  efficient  use  of  recorded  knowl¬ 
edge,  answers  questions  through  high-speed  electronic 
searching,  correlates  scattered  information  in  com¬ 
plex  files,  reduces  costs  of  file  preparation  and 
searching,  and  simplifies  updating  of  Information 
with  new  material  -  simplifies  elimination  of  obso¬ 
lete  information. 

ARITHMETIC  UNIT 

System  reviews  and  compares  15,000  char/sec. 

Several  thousand  abstracts  can  be  processed  per 
minute . 

Up  to  ten  unrelated  inquiries  can  be  sestrched 
simultaneously. 

STORAGE 

Magnetic  Tape  15,000  char/sec 

Buffer  Storage  Expansible 

Number  of  magnetic  tape  units  is  variable. 


CHECKING  FEATURES 

Adequate  checking  provides  accuracy. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  GE  250  Information  Searching  Selector  can  oper¬ 
ate  with  any  indexing,  classifying  or  coding  system- 
even  simple  English  notation.  Erofessional  assist¬ 
ance  will  be  provided  for  developing  systems  and 
adapting  well -tested  procedures. 

Outstanding  features  are  that  it  is  compact,  easy 
to  install,  and  easy  to  operate.  It  requires  little 
power  as  it  is  fully  transistorized. 


FUTURE  PLANS 

The  first  Information  Searching  Selector  will  be  used 
by  Western  Reserve  University,  Center  for  Documenta¬ 
tion  and  Communication  Research,  to  provide  rapid 
inquiry  and  selection  of  information  from  vast  data 
files. 


INSTALLATIONS 

Western  Reserve  University 

Center  for  Documentation  and  Communication  Research 
Cleveland,  Ohio 

General  Electric  Company 
Computer  Department 
Deer  Valley  Park 
Phoenix,  y^izona 


INPUT  OUTPUT 

Media  Speed 

Magnetic  Tape  15,000  char/seo 

Cards  Read-punch  unit 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

System  is  fully  transistorized. 
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GE3I2 

General  Eleotrio  Model  512 


MANUFACTURER 

General  Electric  Company- 
Computer  Department 


APPLICATIONS 

System  is  designed  for  process  and  production  control 
as  veil  as  for  data  logging  and  monitoring. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  numter  system  Binary 

Binary  digits/word  20  19  +  Sign 

Binary  digits/instruction  I9 

Instructions/vord  Single  address  or  1+1  Mode 

Instructions  decoded  More  than  60 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Sumher  range  -52^,288  to  +^2h,2SS 

Instruction  word  hasic  format 


1 

2  5 

6  19 

Command 

Operand  Address 

An  eleven  bit  automatic  modification  of  instruc¬ 
tion  address  is  provided  for  automatic  Instruction 


Hioto  by  General  ELectric  Company 


modification,  linkage  for  sub-routines,  counters, 
etc. 

Registers 

A  Rrlmary  Arithmetic  Register 
Q  Arithmetic  and  Temporary  Storage 
H  I/O  Buffer 
X  Instruction  Modification 
X  Current  Instruction 
B  Location  of  Hext  Instruction 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exolud.  Stor.  Access 
Mlcrosec  Microsec 

Add  192(1  Add)  288(1+1  Add)  96 

Milt  2016  Max  (1+1)  1920  Max 

Div  2592  Max  (1+1)  2496  Max 

Construction  (Arithmetic  unit  only) 

Transistors  2,572 

Condensers  1, 409 


ZTZ 
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Diodes 

Arithmetic  mode 

Timing 

(deration 


2,265 

Serial 

Synchronous 

Sequential 


STORAGE 

Access 

Medium  No.  of  Words  Micro  sec 

Magnetic  Drum  2,0l)-8  to  50,000  6,250  avg 

Optional:  Fast  Access  Core  Storage  can  he  provid¬ 
ed. 


INPUT 

Media  Speed 

Taper  Tape  Header  20  char/sec 

Standard  equipment 

Paper  Tape  Readers  Up  to  240  char/sec 

Optional  equipment.  Additional  or  alternatives. 
Process  Analog  and 
Digital  Information 

Requires  optional  equipment 

When  coupled  to  process  Instrumentation,  analog 
or  digital  inputs  may  be  accommodated  within  limits 
which  virtually  are  determined  only  by  the  require¬ 
ments  of  the  users. 


OUTPUT 


Media  Speed 

Paper  Tape  Punch  20  char/ 

Standard  equlpnient 

Electric  Typewriter  10  char/ 

Standard  equipment 

Paper  Tape  &  Card  Punch  60  char/ 

Optional 
Analog  Output 

(Pigital-to-Analog  Converter) 


sec 

sec 

sec 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Diodes 

HD2160 

445 

IHI692 

32 

HD2231 

1,788 

Transistors 

2N219 

2,290 

2N32I 

51 

2N52T 

155 

2N388 

96 

CHECKING  FEATURES 

Parity  checking 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  4  Kv  120v  +  10^ 


Vo.lume,  computer 
Area,  computer 
Floor  loading 
Weight,,  computer 
Air  conditioner 


168  ou  ft 
2T  sq  ft 
110  Ibs/sq  ft 
3,000  lbs 
Self  contained 
105°C  max,  93i>  humidity 


PRODUCTION  RECORD 

Number  produced  to  date  4  (l  Aug  60) 

Number  in  current  operation  4 

Number  in  current  production  12 

Number  on  order  12 

Time  required  for  delivery  8-12  months 


COST,  PRICE  AND  RENTAL  RATES 

GE  Digital  Control  Computer  System 

Standard  Basic  Price  with  8,000  word 

drum  memory  ^5,200 

In  usual  applications  the  GE  512  is  Price  range  from 
used  as  Central  Processor  for  On  4150,000  to 
Line  Data  Processing  &  Computer  4500,000 
Control  Systems  for  utility  & 
industrial  plants,  depending  upon 
the  system  configuration. 


PERSONNEL  REQUIREMENTS 

Completely  dependent  upon  application. 

Training  made  available  by  manufacturer  to  users 
includes  a  3  week  programming  course  and  an  8  week 
maintenance  course.  Following  the  3  and  8  week 
courses,  is  on-site  training  during  Installation 
and  Initial  operation. 

RELIABILITY,  OPERATING  EXPERIENCE, 
ANDTIMEAVAIIJ^BILITY 

On-Line  reliability  of  995^  over  a  6  month  period. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  up  to  52,000  word 
drum  memory  expansion,  single  &  1  +  1  address,  and 
automatic  address  modification. 

Unique  system  advantages  Include  a  flexible  command 
structure,  including  a  special  instruction  for  com¬ 
puter  direction  of  system  Input/output  equlpnents. 
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GENERAL  MILLS  AD/ ECSmanufacturer 


General  Mills  AD/ECS  Computer 


General  Mills 
Mechanical  Division 


APPLICATIONS 

System  is  a  general  purpose  digital  computer,  which 
may  be  used  for  on-line  and  real  time  applications 
as  well.  System  can  communicate  with  conventional 
digital  l/O,  as  well  as  A/D  converters,  and  other 
buffering  equipment. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  dlglts/word  36  +  sign 

Binary  diglts/instructlon  I8 

Instructions  per  word  2 

Instructions  decoded  Up  to  6h 


Arithmetic  system  Fixed  point  (Floating  optional) 
Data  processing  is  in  alphanumeric 

One  address 

through  +  (I-2 


Photo  by  General  Mills 


Instruction  word  format 


1  Instr  I  1 

1  Instr  II  1 

Break¬ 

point 

Oper 

Address 

Oper 

Address 

1 

6 

12 

6 

12 

Instructions  are  not  permanently  designed  into  the 
machine,  but  are  constructed  from  microprogrammed 
"Instructions"  by  means  of  placing  appropriate  diode 
logic  on  a  special  circuit  card  called  an  "instruc¬ 
tion  card".  Many  specialized  orders  can  be  construc¬ 
ted  using  this  technique. 

One  index  counter  is  standard.  There  are  up  to 
8  additional  index  counters  available  as  an  option. 


Instruction  type 
Number  range  2~^^] 


2T*^ 
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ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microsec 

Add  80  60 

Mult  840  800 

Div  9■^0  920 

Construction  (Arithmetic  unit  only) 
transistors  1, 000 

Diodes  10,000 

Arithmetic  mode  Rarallel 

Timing  Asj-nchronous 

Operation  Sequential 

System  is  entirely  solid  state. 


Ho.  of  chars/linear  inch  of  tape  200  Chars/inch 
Channels  or  tracks  on  the  tape  7  Traoks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  I50  Inches/sec 

Transfer  rate  50,000  Chars/sec 

Start  time  5  MLllisec 

Stop  time  5  Millisec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  60  Seconds 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,100  Feet 

Composition  5M  I86  magnetic  instrumentation  tape 


STORAGE 

Ho.  of  Ho.  of  Access 

Media  Words  Digits/Word  Microsec 

Magnetic  Core  4,096  56  hits  +  sign  8 

Magnetic  Drums  10,000  58  hits  +  sign  8,000  (avg) 

(optional) 

Ifegnetic  Tape 

Ho.  of  units  that  can  he  connected  64  Units 


INPUT 

Media  Speed 

Paper  Tape  I50  char/sec 

Typewriter  12  char/sec 

Paper  tape  is  standard  hut  computer  can  also  accom¬ 
modate  a  wide  variety  of  other  input  devices,  e.g. 
cards.  Unit  will  read  any  code  one  8  hit  character 
at  a  time  or  std  word  or  block. 
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OUTPUT 

Media  Speed 

Paper  Tape  60  char /sec 

Typewriter  12  ohar/sec 

Paper  tape  ia  standard  tut  computer  can  also  accom¬ 
modate  a  wide  variety  of  other  output  devices,  e.  g. 
cards,  printers.  Unit  will  punch  any  code  one  8  bit 
character  at  a  time  or  std  word  or  block.  Alpha¬ 
numeric  with  "fomat  control. 

Paper  tape  units  will  handle  data  in  any  format  up 
to  8  levels.  System  is  capable  of  handling  up  to 
6k  input-output  devices  of  almost  any  sort.  These 
devices  could  exchange  Infoimatlon  with  two  64-word 
magnetic  core  buffers  at  the  normal  input-output 
device  Information  rate.  The  central  computer  initi¬ 
ates  these  external  machine  and  buffer  operations 
but  does  not  wait  for  their  execution.  The  AD/ECS 
goes  on  with  other  computation  while  buffer  operations 
are  proceeding  and  then  takes  in  the  buffer  informa¬ 
tion  at  the  central  computer  rate. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  15,000 

Transistors  1>500 

Magnetic  Cores  37,000j  T4,000,-  or  148,000 

System  is  entirely  solid  state.  Quantity  of  mag¬ 
netic  cores  is  dependent  upon  the  memory  option. 


CHECKING  FEATURES 

Parity  check  on  all  input-output..  Marginal  checking 
on  frequencies  and  voltages. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1  Kw 

Volume,  ccmputer  65  ou  ft 

Area,  computer  10. 5  sq  ft  (not  including 

console ) 

Floor  loading  60  Ibs/sq  ft 

Weight,  conqjuter  6OO  lbs 

No  special  site  preparation  or  air  conditioning 
required. 


PRODUCTION  RECORD 

Number  produced  to  date  2 

Number  in  current  ope.ration  2 

Number  in  current  production  1 

Number  on  order  1 

Time  required  for  delivery  6  months 


COST,  PRICE  AND  RENTAL  RATES 


Basic  System 

Cost 

Paper  Tape  Reader  (I50  char/sec) 

$  3,932 

Paper  Tape  Punch  (60  char/sec) 

3,285 

Central  Computer 

109,956' 

Typewriter 

12,952 

Console  plus  Desk 

11,857 

Total 

^  141,980 

Additional  Equipnent 

Floating  point 

$  5,200 

Extra  index,  counters:  1  through  4 

760  plus 

5  through  8 

1,950  each 
1,520  plus 

Binary  to  BCD  and  BCD  to  binary 
instruction  cards 

1,950  each 

155  each 

Bin  to  alphanum  and  alphanum  to  bln 
instruction  cards 

205  each 

Not  available  for  rent. 


On-site  or  on-call  maintenance  is  available. 


PERSONNEL  REQUIREMENTS 

Programming  and,  if  desired,  maintenance  training 
courses  are  available.  Personnel  requirements 
depend  on  application  and  size  of  system. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Completely  transistorized.  Designed  to  work  without 
air-conditioning  in  range  of  52°  F  -  125° 

System  constructed  of  very  few  basic  building  blocks. 
Its  operated  reliably  outdoors  for  extended  (months) 
periods . 


GENIEAL  MUIfi  AD/ECS 
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ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  the  ability  to  have 
extremely  flexible  order  structure,  due  to  instruc¬ 
tion  card  principle,  flexible  external  machine  comraun- 
ioatlons,  magnetic  core  l/O  buffers,  and  air-condi¬ 
tioning  is  not  required. 

Unique  system  advantages  include  special  instruc¬ 
tion  for  individual  requirements  without  any  modifi¬ 
cation  of  the  computer,  and  ease  of  "addition  of  a 
wide  variety  of  peripheral  equipment  without  computer 
modification. 


FUTURE  PLANS 

Continued  development  of  l/O  equipment. 


INSTALLATIONS 

General  Mills 
Mechanical  Division 
2003  East  Hennepin  Avenue 
Minneapolis  I3,  Minnesota 
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GENERAL  MILLS  AD/ECS 


GENERAL  MILLS 

General  Mills  APSAC  Computer 


APSAC  MANUFACTURER 

General  Mills 
Ifechanical  Division 


Dust  Covers  Removed 


Rhoto  "by  General  Mills 


applications 

Generea  purpose  computer  used  in  on-line  automatic 
survey  system. 


PROGRAMMING  AND 

Internal  number  system 
Binary  dlgits/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
number  range 


NUMERICAL  SYSTEM 

Binary 

55  (plus  sign) 

18 

2 

29 

Fixed  point 
One  address 

2-55  2^55 


Tnstructlon  word  format 


6 

12 

5 

6 

12 

5 

Oper 

Address 

_ 

Oper 

Address 

^i^r'at.ion  of  last  three  bits  in  each  instonetlon 


Address 
A  Reg 


Clear  A 
Register 


Brealspoint 


Lrst  two  bits  in  this  group  are  not  used  by  every 


Registers  include  an  accumulator  register  (A)  and 
a  remainder  register  (R;. 


Add 

Italt 

Div 


RITHMETIC  UNIT 

lOl  8tor  Access  Exclud  Stor  Access 


Micro sec 
120 
1,520 
16,200 


Mlcroseo 
120 
1,500 

Done  by  sub  routine 


geheral  mhijS  apsac 
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Construction  (Arithmetic  \init  only) 
Transistors  Approx  1,200  • 

Condenser-Diodes  Approx  16,000 

Magnetic  Cores  Approx  20,000 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

No.  of  No.  of  Access 

Medium  Words  Digits  Microsec 

Magnetic  Core  512  35  +  sign  10 

ffegnetic  Tape 

No.  of  units  that  can  he  connected  2  Units 
No.  of  char s/linear  inch  k8  Chars/lnch 

Channels  or  tracks' oh  the  tape  7  Traoks/tape 

Blank  tape  separating  each  record  0.667  Inches 
Tape  speed  25  3nches/sec 

Transfer  rate  1,200  Chars/sec 

Start  time  5  Millisec 

Stop  time  5  Millisec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  60  Seconds 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  approx  300  Feet 

Composition  Hylar 


POWER,  SPACE, 

Power,  computer 
Volume,  computer 
Area,  computer 
Floor  loading 


WEIGHT,  AND  SITE  PREPARATION 

0.86  Kw  0.96  KVA  0.9  pf 
52  cu  ft 
15  sq  ft 
35  Ihs/sq  ft 


35  lbs  concen  max 

Weight,  computer  ■  520  lbs 

No  special  site  preparation  or  air  conditioner 
needed. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 

Number  in  current  production  Now  in  field  test 

Number  on  order  Now  in  field  test 

Time  required  for  delivery  6  months 


PERSONNEL  REQUIREMENTS 

Operator,  programming,  and  maintenance  courses  are 
optional.  Ordinarily  GMI  trains  maintenance  per¬ 
sonnel,  although  it  can  be  handled  on  contract  basis 
if  desired. 


INPUT 

Medium  Speed 

Flexowriter  10  chars/ sec 

OUTPUT 

Medlim  Speed 

Flexowriter  10  chars/ sec 

Typewriter  and  punch 

System  has,  in  addition  to  Flexowriter  and  magnetic 
tape,  real-time  input  from  digital  clock  and  from 
astrolabe. 

CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  20,000 

Transistors  1, 500 

Magnetic  Cores  20,000 


RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Both  computer  and  magnetic  tape  equijment  designed 
to  operate  under  field  conditions.  Average  operating 
time  between  component  failures  is  about  60O  hours. 


FUTURE  PLANS 

Anticipate  repackaging  to  minimize  space  requirements 


INSTALLATIONS 

General  Mills  Mechanical  Division 
1620  Central  Avenue 
Minneapolis  15>  Minnesota 


CHECKING  FEATURES 

Magnetic  tape  has  parity  check  across  tape,  and 
markers  for  usable  and  non-usable  tape.  Paper  tape 
also  has  parity  check. 
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GENERAL  MILLS  APSAC 


GEORGE 

Argonne  National  Laboratory  "GEORGE"  Computer 


MANUFACTURER 


Argonne  National  Laboratory 


APPLICATIONS 

Scientific  problems. 

Data  handling  and  data  reduction. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Number  of  binary  digits  per  word 
Number  of  binary  digits  per  Instruction 
Number  of  Instructions  per  word 
Total  number  of  Instructions  decoded 
Arithmetic  system 
Floating  Point 
Sign  +  62  bit  fraction 
Sign  +  10  bit  power 
6  bit  Index  of  significance 
Instruction  type 


Binary 
AO  or  80 
20  to  100 
Variable 
220 


Fixed  Point 
Sign  +  59  bit  fraction 
20  bit  positive  Integers 


Number  range 
Fixed  Point 


Modified  two-address 
for  fixed  point 
Variable  zero  through 
four-address  for  float¬ 
ing  point 

-1  <  n  <  1-2-59 


Floating  Point  [-l/2  c  .j; +I/2J  j'2-102**  ^  e 


Photo  by  Argonne  National  Laboratory 


Instruction  word  format 


S'*  Address 

Order 

Tag 

A- Address 

0-11 

12  -  19 

20  -  27 

28  59 

Order 

A-Address 

B- Address 

C-Address 

D’-Address 

0-19 

20  -  59 

40  -  59 

60  -  79 

80  -  99 

Automatic  built-in  subroutines 
Square  root  on  floating  point 
Automatic  coding 

GAR  -  George  Assembly  Routine  (with  Macro-Instruc¬ 
tions  ) 

Registers  and  B-boxes 

Fixed  and  floating  point  arithmetic  registers 
Four  high  speed  floating  point  registers 
16  high  speed  index  registers  and  any  memory  lo¬ 
tion 

An  index  of  significance  is  carried  with  each  float¬ 
ing  point  number  and  is  corrected  with  each  opera¬ 
tion  as  to  the  number  of  bits  which  are  still 
significant . 


GEORGE 


280 


Photo  by  Argonne  National  Laboratory 


5 

26 

2T 


ARITHMETIC  UNIT 

Operation  time,  excluding  storage  access.  Microseconds 
Fixed  Point  Floating  Point 

Add  7 

Mult  **05 

Div  595 

Construction,  arithmetic  unit  only 

Vacuum  tubes  1,800 

Transistors  20,000 

Crystal  diodes  6,000 

Arithmetic  mode  Parallel 

Timing  Asynchronous 

Operation  Concurrent 

GEOKGE  is  composed  of  two  arithmetic  unite,  a  fixed 
point  unit  and  a  floating  point  unit.  Each  has  its 
own  word  length  and  instruction  code.  The  two 
arithmetic  units  work  concurrently  with  a  single 
memory. 


STORAGE 


Media 


Ninnber 
of  Words 
1^,096 
4  X  10° 


Humber 
of  Digits 
42  bits/word 
42  bits/word 


Access 

Microseconds 

7-5 


Magnetic  core 
Wide  magnetic 
tape 

Magnetic  tape  system  features  are: 

Maximum  number  of  units  that  can  be 
connected  to  the  system 
Channels  or  tracks  on  the  tape 
Tape  speed 

Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 

Tape  has  fixed  blocks  of  128  words 
block  is  70  millisec:  Including  start,  read  or 
write,  and  stop.  Tape  may  be  searched  for  a  partic 
ular  block  while  the  computer  is  computing. 


4  Units 
42  Track/tape 
45  Inches/seo 

2  Inches 
1200  Feet 
^tylar  Sandwich 
The  time  per 
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GEORGE 


INPUT 

Media  Speed. 

Paper  tape  (2  readers.)  1,000  alphanumeric  ohar/sec 
Narrow  mag  tape  15,000  alphanumeric  char/aee 

Keyboard  Manual 


OUTPUT 

Media  Speed 

Paper  tape  60  alphanumeric  char/sec 

Narrow  mag  tape  15,000  alphanumeric  char/sec 

Buffered  16  microsecond  tieup  for  computer 
On-line  printer  7^  columns;  600  lines/minute 

Buffered  28  microsecond  tieup  for  computer 
Console  typewriter  10  char/ sec 

Cathode  ray  tube 


CIRCUIT  ELEMENTS 

Tubes 

Type 

5670- 

Diodes 

INI9I 

IN628 

S55G 

Transistors 

2N393 

Magnetic  cores 


OF  ENTIRE  SYSTEM 


Quantity 
70^  of  3,500 

30?S  of  6,000 
2aj,  of  6,000 
5056  of  6,000 

855S  of  20,000 
164,000 


CHECKING  FEATURES 

Parity  on  Input,  Output,  and  Core  memory. 
Complete  redundancy  and  Dropout  error. 
Correction  on  wide  magnetic  tapes. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  50  K.W. 

Air  conditioner  part  of  building  system. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 


Description  of  the  order  structure  and  the  program¬ 
ming  systems  available  are  found  in  ANL-5995, 
GEORGE  Programming  Manual  by  Loretta  Kassel. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Fixed  Point  GEORGE  has  been  operating  two  and  l/2 
years  with  an  average  effective  time  over  80^.  In 
the  past  year  the  effective  time  has  been  about  90fi, 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  Features: 

1.  FLIP  (Floating  Point  Unit)  numbers  have  index 
of  significance,  i.e.  an  indication  of  how  many 
significant  bits  remain  in  the  number. 

2.  In  fixed  point  (GEORGE)  the  first  12  bits  of 
any  memory  location  can  be  used  as  an  index  register. 
Thus,  4096  "index  registers"  are  available. 

3.  In  fixed  point  operations,  GEORGE  Instructions 
2-nd  address  (B-address)  has  a  vsniety  of  uses,  it 
can  be  used  as  an  index  address,  a  "preliminary  add" 
address,  a  store  address,  and/or  a  jump  address. 

Unique  System  Advantages: 

1.  Flexibility  of  B-address  allows  for  compact 
coding  -  to  mahe  for  better  use  of  the  4096  word 
memory  in  fixed  point  operations. 

2.  Length  of  floating  point  word,  and  the  index 
of  significance,  allow  for  more  accuracy  in  floating 
point  operations. 


INSTALLATIONS 

Argonne  National  Laboratory 
9700  Cass  Avenue 
Argonne,  Illinois 


FUTURE  PLANS 

Present  plans  call  for  a  128,000  word  drum  and  for 
a-  larger,  faster  core  memory. 


Floating  point  is  under  construction.  Completion 
date  is  31  December  i960.  Fixed  point  has  been 
in  operation  since  September  1957' 


PERSONNEL  REQUIREMENTS 


Supervisors 

Ansilysts 

Programmers 

Clerks 

librarians 

Operators 

Engineers 

Technicians 

In-Output  Oper 


Two  8-Hour  Shifts 
3 
5 

15 

2 

1 

2 

1 

2 

2 


GEORGE 
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GEOTECH  AUTOMATIC  MANUFACTURER 

Geoteohnioal  Automatic  Cliart  Header  Kie  Geotechnical  Corporation 


APPLICATIONS 

System  reads  Infonnatlon  contained  on  plotted 
charts,  converts  into  several  forms  of  output,  and 
performs  simultaneous  computations,  digital  or  ana¬ 
logue.  The  recorded  charts  axe  scanned  optically, 
output  is  produced  proportional  to  trace  ordinate, 
and  operations  are  performed  on  the  output. 

So  many  different  sizes  and  configurations  of  chart's 
and  films  are  recorded  'by  such  a  variety  of  techniques 
that  no  one  Instrument  configuration  could  possibly 
be  designed  to  read  them  all.  However,  the  basic 
techniques,  utilizing  the  BASIC  HEADER,  the  COHVER- 


Photo  by  the  Geotechnical  Corporation 


SIOH  UBITS,  or  the  COMPUTING  UNITS,  can  be  applied 
successfully  to  many  unusual  types  of  charts  and 
films.  A  drive  system  for  the  chart  is  often  ob¬ 
tained  by  employing  a  drive  similar  to  the  one  on 
which  the  chart  was  originally  recorded.  For  best 
results,  the  trace  on  the  chart  shoiiid  have  good 
contrast  with  the  chart  paper.  For  example,  a  BASIC 
HEADER,  with  the  digiteil  computer,  reads  year-long 
river  and  stream  water  level  charts,  feeds  the  com¬ 
puter  which  computes  daily  mean  discharge  and  water 
level,  and  reads  out  to  punched  tape,  then  automatic 
typewriters . 


GEOTECH  AUTOMATIC 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 

Computations  are  performed  with  modular  computing 
units.  Rack  mounted  computing  units  may  be  added 
in  building  block  fashion.  Computing  units  perform 
integration^  multiplication,  addition,  subtraction, 
reciprocal,  varip'**l2  functions  and  others. 


INPUT  OUTPUT 

The  BASIC  HEADER  consists  of  an  optical  projection 
system,  a  scanning  system,  and  electronic  circuitry. 
It  is  located  so  that  a  thin  strip  of  light,  focused 
on  the  chart  at  right  angles  to  the  long  axis  of  the 
chart,  reflects  a  narrow  cross-sectional  image  of  the 
chart  onto  a  rotating  scan  disk.  The  dark  trace  of 
the  chart  does  not  reflect  lightj  however,  the  white 
paper  background  on  either  side  of  the  trace  does 
reflect.  Therefore,  the  strip  of  light  imaged  on 
the  scan  disk  appears  to  he  broken  by  a  dark  "spot." 
When  the  drive  is  turned  on  and  the  chart  is  set 
into  motion,  this  spot  undulates  back  and  forth 
across  the  surface  of  the  disk  exactly  as  the  trace 
Undulates  on  the  chart.  The  rotating  scan  disk  is 
made  of  glass  with  an  opaque  coating  through  which 
two  or  more  transparent  slits  have  been  scribed. 

These  scribed  slits  are  usually  in  the  form  of  in¬ 
volute  curves  because  a  rotating  Involute  provides 
a  linear  sweep  and  always  intersects  the  strip  of 
light  from  the  chart  at  right  angles.  The  type  and 
number  of  slits  scribed  on  the  scan  disk,  as  well 
as  the  rotational  speed  of  the  disk  Itself  may  vary 
according  to  particular  requirements,  however  a 
speed  of  360O  RPM  and  two  involutes  ore  common.  As 
the  disk  rotates  and  its  involute  slit  first  inter¬ 
sects  the  strip  of  light  imaged  on  it,  light  is 
allowed  to  pass  through  the  slit  to  strike  a  photo¬ 
multiplier  tube.  As  rotation  continues,  the  involute 
next  intersects  the  dark  spot,  l.e.  the  reflected 
trace,  and  light  to  the  photomultiplier  is  momemtar- 
lly  out  off,  generating  a  pulse.  A  reference  trace 
on  the  chart  or  reference  marks  on  the  disk  are  often 
used  to  generate  another  pulse  which  defines  the 
base  of  the  chart.  A  gating  circuit  then  forms  a 
measuring  pulse  whose  duration  is  proportional  to 
the  spacing  of  these  two  pulses,  and  therefore  pro¬ 
portional  to  the  ordinate  of  the  recorded  trace.  By 
rotating  the  disk  containing  the  two  slits  at  36OO 
RIW,  the  location  of  the  ordinate  of  the  trace  is 
pin-pointed  Y200  times  a  minute.  This  system  pro¬ 
vides  a  continuous  or  periodic  pulse-width  output 
proportional  to  the  trace  ordinate  of  the  moving 
chart,  accurate  to  +  .Ijt  of  full  scale,  and  this 
output  is  all  that  is  required  for  many  purposes, 
however,  additional  outputs  are  available  with  modu¬ 
lar  conversion  units.  By  adding  optional  rack-mount¬ 
ed  conversion  units  in  building-block  fashion,  the 
basic  pulse-width  output  may  be  converted  to  digital, 
analog  voltage  or  current,  or  mechanical  rotation  or 
displacement. 


POWER,  SPACE,  WEIGHT, 

Power,  computer 
Volume,  computer 
Weight,  computer 


AND  SifE'PREPARATION 

1  Kw 
16  cu  ft 
300  lbs 


COST,  PRICE  AND  RENTAL  RATES 

$10,000  for  analog 
$20,000  for  digital 

Maintenance  contract  is  available 


PERSONNEL  REQUIREMENTS 

One  operatli^  technician  is  required.  He  can  be 
taught  on-the-Job. 

RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Good  time  I30  Hours/Week  (Average) 

Attempted  to  run  time  I80  Hours/Week  (Average) 


ADDITIONAL  FEATURES  AND  REMARKS 

SPECIFICATIONS 
Synchronous  motor 
12"  per  minute.  Others  available 
upon  request. 

120  scans  per  second.  Approxi¬ 
mately  600  scans  and  IVfM  pulses 
per  linear  inch  of  chart  at  speed 
of  12"  per  minute. 

WM  pulses  proportional  to  trace 
ordinate  are  accurate  to  within 
+  0:1^  of  full  scale. 

Analog  voltage  output  proportional 
to  trace  ordinate  is  accurate  to 
within  +  1^  of  full  scale. 

This  model:  1  MA  into  l|-0'  K  ohms, 
designed  to  match  a  TI  recti/rlter 
recorder. 

Power  Requirements  5OO  VA,  II5  volts,  60  ops. 
Dimensions  24"  deep;  24"  wide;  50  l/S"  high. 

Weight  250  lbs  (115  kg. ) 

Chart  Requirements  This  model  is  designed  to  read  6" 

Extraneous  Marks 

Trace 

Trace  Contrast 
Grid  Lines 


rectilinear,  single-trace  charts. 
Charts  must  be  free  from  marks 
that  will  produce  spurious  signals. 
Continuous  black  line  at  least 
.020"  wide. 

Trace  should  have  good  contrast 
with  chart  paper. 

Preferably  none;  watery-green 
grid  lines  acceptable. 


Chart  Drive 
Chart  Speed 

Scan  Rate 

Accuracy 

Output 
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HAMPSHIRE  CCC  500 


I . 


yurnv^  I  u 


Coordinate  Conversion  Computer  Model  500 


Hampshire  Engineering  Company 


Photo  hy  Hampshire  Engineering  Company 


APPLICATIONS 

Computer  is  used  with  automatic  tracking  theodo¬ 
lites  to  give  real  time  display  and  rapid  tabula¬ 


tion  of  aircraft  position  in  rectangular  coordinates. 


HAMPSHIRE  CCC  5OO 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  nmiber  Bystem  Binary 
Binary  dlglts/vord  20 

Arithmetic  system  Fixed  point 

Instruction  type  Wired  program 

Humber  range  Fractional 

Automatic  bullt-ln  subrovitlnes  Include  transla¬ 
tion  of  binary  to  binary  coded  decimal  excess  5- 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Mlcrosec  Mlcrosec 

Add  ■  428  -  428 

Mtat  8500  8500 

Dly  8000  8000 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes,  magnetic  cores,  and  diodes 
Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Concurrent 

Arithmetic  functions  are  performed  concurrently 
by  several  small  units  comected  directly  with 
magnetic  storage  registers.  Diode  logic  and  vacuum 
tube  amplifiers  are  used. 

STORAGE 

Ho.  of  Ho.  of 
Medium  Words  Digits 

Core-Diode  Shift  Registers  9  22 

Magnetic  tape  used  for  output  only. 

INPUT 

Input  is  by  cable  connection  to  shift  registers 
in  theodolites,  and  Is  in  the  form  of  binary  coded 
pulse  trains. 

OUTPUT 

Media  Speed 

Analogue  Voltages  for  X,  Y,  Z  Beal  time 
Used  by  plotting  board 

Punched  tape  60  char/sec 

Feeds  EDBCOM  120  Computer  or  Flexowrlter 
Magnetic  tape  2  &  4  in/sec 

X,  T,  Z  in  serial  form.  X,  Y,  and  Z  refer  to 
rectangular  coordinates. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1.0  Kw 

Volume,  computer  ?8  cu  ft 

Area,  computer  Y  "(1  ft 

Room  size  Any  room 

Ho  special  site  preparation  requirements. 

PRODUCTION  RECORD 

Humber  produced  to  date  i 

Time  required  for  delivery  6  months 

COST,  PRICE  AND  RENTAL  RATES 

Computer  only  Approx  450,000 

Computer  with  output  equipment  Approx  $80,000 

PERSONNEL  REQUIREMENTS 

Ho  special  operators  needed.  Equipment  can  be 
operated  by  one  man  after  a  few  hours'  checkout. 
Service  easily  handled  on  part-time  basis  by  one 
engineer  or  senior  technician. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Simplicity  is  obtained  by  semi-permanently  wiring 
computer  to  perform  a  specific  problem  solution. 

Magnetic  core  storage  driving  diode  logic  directly 
reduces  active  elements  and  increases  reliability. 
Dynamic  pulse  techniques  used. 

Total  failures  to  date  consists  of  4  diodes,  1 
resistor,  and  3  printed  circuit  board  connections. 
This  covers  a  period  of  3  years. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  speed  ample  for  real¬ 
time  uses,  computer  is  very  simple  with  high  relia¬ 
bility,  and  is  xmusually  accurate  in  analogue  out¬ 
put. 

FUTURE  PLANS 

This  system  is  being  superseded  by  Model  932 
Computer,  which  is  faster,  is  more  flexible,  has 
greater  capacity,  and  uses  transistors  rather  than 
tubes . 


CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  98  in  computer 

66  in  output  units 

Diodes  Approx  1,000 

Magnetic  Cores 

SR-lOO  450 

CHECKING  FEATURES 

Checking  features  include  built-in  marginal  check¬ 
ing  and  built-in  test  problem  input  and  output  mon¬ 
itor. 
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HAMPSHIRE 
TRTDS  932 


Hampshire  Tlieodollte  Real  Time  Display  System 
Madel  952 


APPLICATIONS 

The  real  time  computer  and  display  system  is  used 
with  Contraves  Phototheodolites  to  produce  precision 
plots  and  tabulation  of  aircraft  position  in  rectan¬ 
gular  coordinates.  '  It  can  also  be  used  for  radar 
coordinate  conversion  and  other  real  time  problems 
with  appropriate  problem  changes. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  diglts/word  22 

Binary  digits/instruction  Wired  problem 

Arithmetic  system  Fixed  point 

Instruction  type  Wired  problem 

Number  range  22  bits  (Fractional,  incl.  sign) 

Automatic  built-in  subroutines  include  sine,  cosine, 
tangent  and  translation  of  binary  to  binary  coded 
decimal. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Microsec  Mlcrosec 

Add  220  220 

Mult  1760  1760 

Div  5300  5300 

Construction  (Arithmetic  unit  only) 

Transistors  85 

Magnetic  Cores  165  Core-transistor  shift  registers 
Arithmetic  mode  Serial 
Timing  Synchronous 

Operation  Concurrent 


STORAGE 

Ho.  of 

Medium,  No.  of  Words  Dig/Word 

Core-Transistor  Shift  15-easily  expanded  22 
Register 


INPUT 

Media  Speed 

Magnetic  Tape  Reel  time 

Telephone  Lines  Real  time 

Telephone  lines  connect  to  the  theodolites. 


MANUFACTURER 

Hampshire  Engineering  Company 


OUTPUT 

Media  Speed 

50"  X  30"  Plotting  Board  Re^  time 

Magnetic  Tape  Real  time 

Punched  Tape  l/3  real  time 

Flexowriter  l/lO  real  time 

Analogue  Voltages  for  Real  time 

X,  Y,  Z 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Quantity 

Use 

Tubes 

65 

Output  units 

Diodes 

3,000 

Transistors 

500 

Computer 

koo 

Auxiliary  equipment 

Magnetic  Cores 

650 

Computer 

k50 

Auxiliary  equipment 

All  figures  are  approximate.  The  computer  cores 
are  in  the  core-transistor  shift  register. 


CHECKING  FEATURES 

Checking  features  Include  built-in  marginal  check¬ 
ing,  built-in  test  probleminputs  and  output  monitor, 
and  parity  check  on  data  transmission. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1.5  Kw,  approx 

Power  includes  auxiliary  equipment. 


PRODUCTION  RECORD 

Humber  in  current  production  1 

Number  on  order  1 

Time  required  for  delivery  Approx  6  months 

COST,  PRICE  AND  RENTAL  RATES 

Computer  $50,000  to  $100,000 

Complete  system  $100,000  to  $250,000 
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PERSONNEL  REQUIREMENTS 

One  8-Hbur  Two  8-Hbur  Three  8-Hour 
Shift  Shifts  Shifts 

Operators  1  2  3  . 

Engineers  l/4  l/l|-  l/2 

Teohnieians  l/2  1  1 

RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Simplicity  is  obtained  by  semi -permanently  wiring 
computer  to  handle  a  specific  problem.  Extremely 
conservative  design  is  used.  Magnetic  cores  are 
used  for  storage.  Cores  drive  diode  logic  direct¬ 
ly,  thereby  reducing  number  of  active  elements.  A 
modified  dynamle  pulse  technique  with  magnetic  cores 
is  used. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  ample  speed  for  real 
time  use,  simplicity  with  high  reliability,  operabil¬ 
ity  by  personnel  with  minimum-  training  and  unusual 
accuracy  in  analogue  output. 


INSTALLATIONS 

Hampshire  Engineering  Company 
2300  Washington  Street 
He-wtoh  Lower  Falls  62,  Mass.. 
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HONEYWELL 

Honeywell  Computer  Model  290 


290 


MANUFACTURER 


Mlnneapolls-Hbneywell  Regulator  Company 
Special  Systems  Division 


APPLICATIONS 

The  Honeywell  29O  Computer  is  a  general  purpose, 
internally  stored  program  digital  computer  especially 
designed  for  use  as  a  highly  reliable  on-line  comput¬ 
er  for  process  or  operation  monitoring  and-or  control. 
The  H29O  features  all  solid  state  circuitry,  high 
speed,  low  clock  rate,  both  core  smd  drum  memory,  con¬ 
current  input,  output  and  compute  operation.  The 
H29O  can  be  furnished  with  over  JO  instructions 
selectable  by  the  user  from  a  list  of  over  I50  avail¬ 
able  instructions . The  H290  Computer  with  associated 


Photo  by  Minneapolls-Honeywell  Regulator  Company 


peripheral  equipment  can  accept  over  l^,000  inputs 
at  scanning  speeds  up  to  1,000  points  per  second, 
perform  calculations  in  real-time  and  produce  over 
4,000  outputs. 
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290 


Outputs  To  Operator 


^Klulti 


Multiplexer 


I  I  +2 

J  Manual 

y — '  Input 
Papertape  Registers 
Reader 


inputs  From  Operator 


■■'Multiplexer 


Data 
•  Control 
Registers 


HONEYWELL  INDUSTRIAL  DIGITAL  COMPUTER 
CONTROL  SYSTEM  DIAGRAM 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  numter  system  Binary  or  Bin.  Coded,  Dec. 
Binary  digits/word  18  Binary  or  ll-  l/2  decimal 

Binary  dlglts/lnstructlon  18  Binary 
Instructions  per  word  One 

Instructions  decoded  Variable  -  any  JO  or  so 
out  of  over  I50 

Arithmetic  system  Floating  point 

Can  be  provided  as  single  instructions 
Fixed  point 

Fractional  (2's  complement  arithmetic) 

Instruction  type  One  address 

6  bit  operation  code  and  12  bit  address.  Several 
complex  orders  use  two  words  as  a  single  order. 
Number  range  0  to  262,  iSj  in  Binary 

and  0  to  59>999  in  Binary-Coded-  Decimal 


Ehere  is  no  need  for  "built-in"  subroutines.  A 
group  of  80  micro-instructions  are  assembled  into  macro 
maoro-instmctions  dependent  upon  the  Control  Section 
logic.  These  macro-instructions  may  be  changed  with 


j- 

Dlagram  by  Minneapolis -Honeywell  Regulator  Company 

comparative  ease.  A  Control  Section  will  be  supplied 
according  to  the  application  and  the  user's  desires 
and  it  can  be  modified  or  changed  if  the  need  arises. 

Assembly  routines  are  provided. 

The  H290  utilizes  over  26  registers.  Three  are 
for  inputs,  5  for  outputs,  1  for  instruction  sequence, 
k  for  arithmetic  and  the  balance  for  other  internal 
computer  functions.  The  entire  core  memory  could  be 
utilized  as  index  registers. 

The  basic  operation  code  consists  of  6  bits,  6k 
orders  involving  memory  addresses.  A  "no-address" 
type  of  order  allows  for  6k  additional  orders  not 
involving  variable  addresses.  If  additional  orders 
involving  memory  are  required,  the  Control  Section 
may  be  easily  modified  to  utilize  a  "no-address" 
order  as  one  addressing  memory.  The  Control  Section 
by  being  mostly  magnetic,  can  have  its  entire  order 
structure  completely  altered  if  desired.  Because 
it  is  not  conceivable  that  any  one  application  would 
have  need  of  the  complete  possible  instruction  vocab- 
xilary,  it  can  be  said  that  the  number  of  available 
instructions  is  limitless  for  a  particular  applica¬ 
tion. 
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Operation 

Add 

Mult 

Dlv 


ARITHMETIC  UNIT 

Incl  Stor  Inol  Stor  Access 
Access  to  to  One  C^er^d 
■both  Open-  &  "Housekeep- 
ands  &  Ing" 

"Housekeep-  Microsec 
ing" 

Microsec 

200  iko 

860  800 

1420  1560 


No  Access  to 
Operands  and 
No  "House¬ 
keeping" 
Microsec 


100 

760 

1520 


"Housekeeping"  consists  of  those  portions  of  each 
order  that  axe  identical  for  all  orders  and  it 
accounts  for  4o  microseconds. 


Construction  (Arithmetic  unit  only) 

Transistors  500  approx. 

Diodes  1, 500  approx. 

Arithmetic  mode  Parallel 

2's  complement  arithmetic  is  used  throughout  which 
allows  a  powerful  but  comparatively  simple  add  net 
work.  No  special  logic  is  needed  to  handle  sign 
determination.  Arithmetic  is  completely  binary  with 
a  relatively  simple  decimal  translator  for  addition 
and  subtraction.  Binary-to-Declmal  and  Decimal -to- 
Blnary  conversion  orders  are  provided  for  complete 
flexibility. 

Timing  Synchronous  and  Asynchronous 

The  basic  clock  frequency  of  50  is  realized 
through  use  of  an  asynchronous  logical  clock  of  six 
tmlque  time  periods  each  of  which  is  Independently 
variable. 

Operation  Sequential  and  Concurrent 

Instructions  are  executed  in  sequence  but  input, 
output  and  internal  computations  are  easily  realized 
simultaneously.  The  computer  Itself  is  synchronized 
by  the  clock,  but  the  clock  is  not  an  oscillator  or 
multivibrator.  A  basic  timing  device  and  logic 
manipulator  have  been  combined  into  the  Primary  Clock 
which  can  have  no  false  moves. ..Separate  Core  Memory 
and  Drum  Memory  Clocks  are  synchronized  by  the  Pri¬ 
mary  Clock. 


STORAGE 

No.  of  Access 

Media  No.  of  Words  Digits  (Max)  Microsec 

Magnetic  Core  1,024;  2,048;  Binary  73,728  20 

or  4,096  Decimal  16,584 

Drum  4,096  or  Binary  147,456  I700  Avg 

8,192  Decimal  52,768 

Drum  capacity  is  expandable  to  52,000  words.  Drum 
successive  locations  will  require  only  128  microsec¬ 
onds  up  to  a  maximum  of  252  words.  The  first  word 
of  a  series  will  average  I700  microseconds. 


INPUT 

Media  Speed 

On-line  from  Analog-to-  Up  to  10,000  l8-bit 

Digital  Converter  or  char/sec 

from  Digital  Inputs  directly 
For  real-time  on-line  acquisition  of  process 
measurements. 

Manual  Dials  Approx  60  microsec 

per  setting  of  the  dials 
For  occasional  entry  of  new  fixed  information  or 
new  instructions. 

Punched  Paper  Tape  20  char/sec 

Primarily  for  Program  Loading. 


OUTPUT 

Media  Speed 

On-line  to  Digital -to-  Up  to  10,000  l8-bit  char/sec 
Analog  Converter  or 
to  Digital  Devices 

For  real-time  on-line  control  of  process  variables 
or  for  actuating  alarms,  on-off  devices,  etc. 
Numerical  Display  Lights 

For  decimal  or  hexadecimal  notation  of  computer 
words . 

Punched  Paper  Tape  Up  to  60  char/sec 

For  subsequent  feed  to  electric  typewriters 
On-line  Digital  Up  to  10,000  18  bit  char/sec 

Two  paths  for  selection  of  Input  and  Output 
Channels . 

By  means  of  a  unique  order  structure  and  proper 
programming,  it  is  possible  to  interlace  an  input 
program,,  an  output  program  and  a  computation  program. 
The  input  program  will  initiate  input  commands  to 
peripheral  devices  and  then  switch  control  to  the 
computation  program.  The  computation  program  will 
periodically  check  to  see  if  the  input  device  has 
completed  its  conversion.  When  complete,  the  input 
program  may  then  call  for  the  next  input  and  then 
jump  to  the  output  program.  An  output  command  may 
then  initiate  action  by  an  appropriate  output  device 
and  then  jump  to  the  computation  program.  This  may 
be  considered  as  a  form  of  "traffic  control".  Proper 
programming  prevents  a  series  of  input  and  output 
commands  from  "backing  up"  and  virtually  eliminates 
any  ..waiting  time  for  peripheral  devices.  The  order 
structure  enables  the  checking  of  peripheral  devices 
for  the  completion  of  their  last  task  and  upon  com¬ 
pletion  another  command  is  issued  to  the  peripheral 
device  and  the  program  can  then  immediately  branch 
to  another  routine,  periodically  checking  for  the 
completion  of  the  latest  command  issued  to  the  pe¬ 
ripheral  device.  The  manner  in  which  this  is 
achieved  by  the  program  is  quite  simplified  and 
flexible.  Input  and  output  channels  are  selectable 
by  the  twelve  address  bits  of  the  input  or  output 
instruction  thereby  enabling  the  selection  of  any 
one  of  4,096  inputs  or  4,096  outputs. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

T^pe  Approx  Quantity 

Diodes  '  9, 000 

Transistors  1, 5OO 

Magnetic  Cores  75, 000 


CHECKING  FEATURES 

Due  to  the  nature  of  the  applications  on  which  this 
computer  is  intended  to  be  used  there  is  no  require¬ 
ment  for  parity  checks  nor  checking  bits  associated 
with  any  word.  Programmed  system  self  checks  and 
input  and  output  reasonableness  checks  can  be  easily 
incorporated  into  the  complete  program.  Partioiilar 
types  of  checking  can  be  incorporated  in  the  order 
structure  as  a  part  of  the  Control  Section  on  spec¬ 
ial  order  at  additional  cost.  Simple  program  cheo,ks 
and  verifying  diagnostic  routines  can  easily  be  in¬ 
corporated  in  the  complete  program. 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  w/alr  oond  1.4  Kw  2.5  KVA  0.6  pf 
Power,  air  conditioner  0.3  Kw  1.1  KVA 
Volume,  comp  w/air  cond  56  cu  ft 

Area,  comp  w/alr  oond  8  sg.  ft 

Room  size  10  ft  x  10  ft 

Floor  loading  l44  Its/sg  ft 

Load  Is  uniformly  distributed  over  rectangular 
2  ft  X  4  ft  frame  with  1  5/8  inch  frame  width. 
Capacity,  air  conditioner  0.5  Tons 

The  H29O  is  designed  for  industrial  use  emd  there¬ 
fore  no  extreme  site  preparation  is  required.  The 
air  conditioner  is  built  in. 


PRODUCTION  RECORD 

Time  required  for  delivery  from  receipt  of  order 
12  to  18  months. 


COST,  PRICE  AND  RENTAL  RATES 

For  1  Honeywell  290  Computer  with  4,096  words  of 
core  memory  and  8,192  words  of  drum  memory,  1  Paper 
Tape  Reader,  and  1  Paper  Tape  Punch,  the  selling 
price  is  approx.  $170,000. 

Electric  typewriters  or  printers,  analog-to-digl- 
tal  converter,  dlgital-to -analog,  converter,  multi¬ 
plexers,  operator  console(s),  and  control  amplifiers 
are  available.  The  selling  price  of  total  system, 
including  additional  equipment,  varies,  depending 
upon  the  application  requirements.  Various  leasing 
and  maintenance  arrangements  are  available. 


PERSONNEL  REQUIREMENTS 

Maintenance,  programming  and  ojjerator  training  are 
provided  according  to  the  purchaser's  requirement. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

The  H29O  Computer  has  been  designed  for  maximum 
reliability  and  1005^  availability  for  continuous 
operation.  The  "mean  time  between  failures"  is  well 
over  a  thousand  hours  of  continuous  operation.  Wire- 
wrap  and  jet  soldering  techniques  have  been  used 
throughout.  Individual  package  construction  utilizes 
ladder  type  arrangement  of  components.  The  number 
of  components  per  package  greatly  reduces  the  usual 
number  of  mechanical  connections;  and  floating 
connections  are  used  throughout.  Circuit  parameters 
have  been  derated  better  t'nan  50^-  Computer  operation 
is  such  that  complete  protection  is  provided  for  the 
prevention  of  the  stored  program  or  constants  from 
being  inadvertently  destroyed  by  the  operator  or  an 
external  disturbance. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  high  performance  and 
speed,  high  reliability,  protected  program  storage, 
flexible  instruction  vocabulary,  use  of  both  core 
and  drum  memory,  and  ease  of  programming,  and  main¬ 
tenance.  Single  instiniotlons  can  be  provided  for 
complex  sub-routines  without  requiring  more  than 
one  reference  to  memory. 

Unique  system  advantages  include  random  selection 
of  inputs  and  outputs  in  accordance  with  the  program, 
concurrent  input,  output  and  compute  operation,,  and  _ 
up  to  1,000  points  per  second  input  selection  speed. 

The  Honeywell  Computer  Control  System  utilizing 
the  H29O  Computer  is  applicable  for  all  types  of 
industrial,  commercial  and  military  process  or 
operation'monltorlng  and  control.  Complete  appli¬ 
cation  assistance  can  be  provided  extending  from 
economical  and  technical  feasibility  study  through 
installation  and  maintenance  of  the  system.  All 
process  transmitters,  transducers  and  peripheral 
equipment  can  be  provided  by  HOHEIWELL. 

Concurrent  Operation 

Execution  of  internal  computations,  concurrent 
with  operation  of  almost  any  number  of  peripheral 
devices  (such  as  paper  tape  reader,  a  tape  punch, 
a  typewriter,  an  analog-to-digltal  converter,  etc . ) 
is  possible  due  to  the  internal  logic  and  random 
access  core  memory  of  the  computer.  This  feature 
effectively  permits  the  attention  of  the  computer 
to  be  devoted  to  continuous  process  control  of  the 
particular  process  and  to  the  calculation  of  pro¬ 
cess  formulae. 

For  instance,  the  computer  program  can  randomly 
select  an  input  channel.  If  this  input  channel  rep¬ 
resents  a  process  variable  such  as  a  temperature 
(read  by  a  thermocouple),  its  value  is  usually  in 
analog  form  (continuous  signal)  and  must  be  convert¬ 
ed  to  digital  form  (discrete  digits)  for  presenta¬ 
tion  to  the  computer;  Conversions  of  this  sort  are 
handled  by  the  computer  peripheral  equipment;  in 
this  case,  the  analog-to-dlgital  converter.  While, 
the  computer  peripheral  equipment  carries  out  this 
conversion,  the  computer  itself  is  free  to  perform 
other  operations.  Between  operations,  the  computer 
"looks  at"  its  input  registers  to  see  if  the  con¬ 
version  is  completed.  When  the  peripheral  equip¬ 
ment  has  completed  the  requested  conversion,  the 
computer  is  signaled  and  will-  accept  the  digitized 
value. 

The  same  principle  applies  to  all  peripheral  opera¬ 
tions.  All  of  these  can  occur  concurrently. 

Transistorized  for  Reliability 

The  Honeywell  29O  has  solid  state  components 
throughout  all  electronic  circuits  and  is  designed 
to  operate  in  an  industrial  environment  with  a  min¬ 
imum  of  maintenance.  Reliability  is  further  assured 
not  only  by  the  low  clock  rate  but  also  by  operating 
the  transistors  and  diodes  far  below  the  maximum 
levels  recommended  by  the  component  manufacturers. 
This  lengthens  component  life.  In  addition,  the 
Honeywell  .290  contains  a  cooling  unit  to  substanti¬ 
ally  lover  the  internal  temperature  in  the  computer 
proper  to  further  increase  component  life. 
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HONEYWELL  800 

Honeywell  800 


MANUFACTURER 

Minneapolis  Honeywell  Regulator  Company 
Datamatlc  Division 
Newton  6l,  Massachusetts 


Photo  hy  Minneapolis  Honeywell  Regulator  Company 


APPLICATIONS 

Designed  for  general  purpose  huslness,  husiness- 
solentlflo,  and  scientific  applications,  system 
capable  of  running  eight  programs  simultaneously. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary  and  binary-coded 

decimal 


Humber  of  binary  diglts/word 
Number  of  decimal  diglts/word 
Number  of  binary  digits/ 
instruction 

Number  of  decimal  digits/ 
instruction 

Number  of  instructions/word 
Number  of  instructions  decoded 


48 

12  plus  checking 

48 

12  plus  checking 
1 

59  basic  types 


Arithmetic  system 

Instruction  type 
Humber  range  e. 

Decimal  n^  .  10 


Floating  point  (optional) 
Fixed  point  (standard) 
Three  address 


-64  ^  ^5 

-(l-10'^°)<n^<  (1-10'^°) 


Binary 


-64^ 

-(1-2"5^)'S  (1-2‘5^) 
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MAGNETIC  TAPE  UNITS 


CARD  CARD 

READER  PRINTER  PUNCH 


CENTRAL 

PROCESSOR 


luatruetlon  and  Infoiaation  word  format 
Word  Structure  -  The  Honeywell  800  word  consists 
of  hltS)  of  tdilch  six  are  used  for  checking. 

The  1|8  Information  hits  may  represent  an  U-deolmal- 
dlglt  nuniber  with  Its  sign,  several  smaller  decimal 
numbers,  with  signs  for  each,  eight  alphahetlc 
characters,  or  a  combination  of  these.  A  word  may 
also  he  Interpreted  as  a  44-hlt  binary  number  with 
Its  sign,  or  as  an  Instruction.  Using  the  float¬ 
ing-point  option,  a  word  may  represent  a  sign  bit, 
a  seveiv-hlt  exponent,  and  a  40-blt  mantissa  in 
binary  form. 

HOHETHKCiL  800  WORD  STHOCTURE 


Type  Example 


Numeric 

■ 

BB 

B 

IB 

IB 

BBB 

BI 

Dl 

Alphanisaerlc 

III 

a 

Dl 

B 

R 

Bi 

B 

lO 

Alphanumeric 

Compressed 

C 

• 

w 

E 

B 

B 

BI 

B 

BI 

Binary 

■ 

(lA  Binary  Digits) 

Instruction 

Operation 

Code 

Address  Address 
A  B 

Address 

C 

Floating 

Point 

B 

Exponent 
(7  Binary 
Digits 

Mantls&a 

(ii-O  Binary  Digits) 

Diagram  by  MinneapoUs-Honeywell  Regulator  Company 

Instructions  -  In  the  Instruction  word,  the  Infor¬ 
mation  bits  are  divided  logically  Into  four  sections 
which  are  Interpreted  as  an  operation  code  followed 
by  three  addresses. 


Instruction  Word 


Operation 

Code 

Address 

A 

Address 

B 

— 

Address 

C 

12  bits 

12  bits 

12  bits 

12  bits 

Indexing  -  Each  address  In  an  Instruction  may  be 
designated  as  Edisolute  or  Indexed.  A  total  of  eight 
Index  registers  are  available  to  each  program. 


Masking  -  The  ability  to  mask  words  allows  most 
Internal  processing  Instructions  In  the  Honeywell 
800  to  work  with  fields  of  variable  length.  Each 
program  may  designate  a  group  of  32  memory  locations 
as  masking  registers.  Such  a  designation  may  be 
changed  by  the  programmer  at  any  point  in  his  pro¬ 
gram.  Thus,  an  essentially  unlimited  number  of 
masking  registers  Is  at  his  disposal. 

Automatic  built-in  subroutines 
Exponential  Overflow 
Exponential  Underflow 
Division  over  Capacity 
Addition  or  Subtraction  Overflow 
Read  or  Write  Error 
Begin  or  End  of  Tape 
Parity  Failure 
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Automatic  coding 

Argus  (Automatic  Routine  Generating  and  Updating 
System) 

Pact  (Fully  Automatic  Compiling  Technique) 
Algebraic  Compiler 
Library  of  Subroutines 
Executive  Routine 
Registers  and  B-boxes 
64  Index  Registers 
8  Mask  Index  Registers 
32  Input-Output  Control 
52  Sequencing  and  History 
96  Special  (Programmer's  Usage) 

8  Automatic  Subroutines 
16  Internal  Control 

Accumulator  Register  ■ — 

Low  Order  Product-Quotient  Register 
Mask  Constant  Storage  Register 
Program  Control  Register 
Machine  Control  Register 


Add  time 
Mult  time 
Dlv  time 


ARITHMETIC  UNIT 

Incl.  Stor.  Access 
Mlcrosec. 

24 

162 

450 


Construction,  arithmetic  unit  only 


Vacuum  tubes 
Transistors 
Condenser-Diodes 
Arithmetic  mode 
Timing 
Operation 


None 

2,000  • 

10,000  diodes 
Parallel-Serial-Parallel 
Synchronous 
Concurrent 


STORAGE 

Access 

Medium  No.  of  Words  No.  of  Digits  Mlcrosec 
Ferrite  Cores  Up  to  32,000  Up  to  384,000  2,1 

Magnetic  Tape 


No.  of  units  that  can  be  connected  64  Units 

No.  of  chars  per  linear  inch 

533  Chars/inch 

No.  of  decimal  digits  per  linear  in.  800  dd/lnch 

Channels  or  tracks  on  the  tape 

10  Tracks/tape 

Blaidc  tape  separating  each  record 

0.66  Inches 

Tape  speed 

120  Inches/sec 

Transfer  rate 

64,000  Chars/sec 

Decimal  digit  transfer  rate 

96,000  dd/sec 

Start  time 

3.5  Mllllsec  , 

Stop  time 

3.5  Mlllisec 

Average  time  for  experienced 

operator  to  change  reel 

30  Seconds 

Physical  properties  of  tape 

Width 

3/4  Inches 

Length  of  reel 

2,400  Feet  + 

leaders 

Composition 

1.5  mil  mylar 

Media 

Punched  Cards 
Paper  Tape 


INPUT 

Speed 

240  cards/mln 
650  cards/mln 
200  chars/sec 
1,000  chars/sec 


Media 

Punched  Cards 
Printer 
Paper  Tape 


OUTPUT 

Speed 

100  cards/mln 
250  cards/mln 
150.11nes/min 
900  lines/min 
60  chars/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  30,000 

Transistors  6,000 

Above  excludes  peripheral  equipment 


CHECKING  FEATURES 

Verification  of  all  data  transmission,  arithmetic 
processes,  address  modification,  memory  selections, 
and  central  processing.  Orthotronic  correction  of 
tape  data  and  marginal  checking  for  preventive 
maintenance. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  32  Kw  57  KVA  O.8O  pf 
Capacity,  air  conditioner  9.11  Tons 
Weight,  computer  15,720  lbs 


Requirements  for  the  physical  installation  of  a 
typical  system  are  approximately  as  follows: 

Data  Processing  Area  1,200  square  feet 

Service  Engineering  Area  400  square  feet 

(including  psirts  stprage) 


Ceiling  Height 
Floor  Load  Capacity 


8  feet 

75  Ibs/square 
feet  (max) 


It  is  recommended  that  a  raised  floor  be  Installed 
over  the  existing  base  floor  for  the  protection 
of  interconnecting  cables.  This  floor  should  be  a 
free-accesB  type,  9  inches  high  with  a  minimum  of 
5  1/2  inches  clearance  underneath  for  accomodating 
cables. 


PRODUCTION  RECORD 

Deliveries  start  in  December  i960. 

COST,  PRICE  AND  RENTAL  RATES 

Figures  given  are  for  a  typical  system. 

Basic  system,  including  a  Central  Processor,  4,096 
words  of  memory,  High-Speed  Printer  !l^pe  Control, 
High-Speed  Card  Reader,  Six  Magnetic  Tape  Units, 
High  Speed  Card  Punch,  Printer-Card,  Reader-Card 


Punch  Control. 

Purchase  price  :^975,000 

Floating-point  option  101,800 

Additional  memory  blocks  153, 600 

(4,096  words/block) 

Rental,  basic  system  above,  monthly  20,665 

Rental,  floating  point  option,  monthly  2,100 

Rental,  additional  memory  blocks  3,200 


Maintenance  service  contract  available. 


HOHETWELL  800 
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PERSONNEL  REQUIREMENTS 

Personnel  requirements  depend  on  equipment  config¬ 
uration  and  application.  Complete  training  courses 
for  programming  and  operating  staff  included  with 
purchase  and  rental  charge. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Each  imlt  and  entire  system  incorporate  fall-safe 
checking.  SpeclEil  construction  techniques  minimize 
cold-solder  Joints  and  intermittent  contacts.  All 
luiits  are  designed  for  simplicity  of  maintenance 
and  speed  of  replacement  of  parts. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  parallel  processing, 
traffic  control,  system  modularity,  outstanding 
system  reliability,  open-ended  design,  automatic 
programming  aids  (PACT,  ARGUS,  Algebraic  compiler). 

Unique  system  advantages  include  ability  to  run  up 
to  8  programs  simultaneously  without  tuiy  specleil 
programming  or  special  instructions. 

Special  procedures  for  magnetic  tape  labelling, 
storing,  shipping,  and  protection  from  humidity, 
temperature,  electrical,  fire,  or  other  damage  are 
that  relative  humidity  in  area  should  be  held  at 
approximately  hO^  to  insure  maximum  tape  life,  dry 
bulb  temperature  shall  not  exceed  7lf°F,  and  wet 
bulb  temperature  shall  not  exceed  59°jf' 


INSTALLATIONS 

Army  Map  Service 
6500  Brooks  Lane 
Washington  25,  D.  C. 

Ames  Research  Center 

Moffett  Field,  California  (Anticipated) 

AVCO  Corporation 
Crosley  Division 
1529  Arlington  Street 
Cincinnati  29,  Ohio  (Proposed) 
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HRB  SINGER 

Haller  Raymond -and  Brown  -  Singer  Electronic 
Memory  Computer 


MANUFACTURER 

Singer  Manufacturing  Company 
BEB-Singer,  Incorporated.,  SuB^idiary 
Science  Park,  State  College,  Pennsylvania 


APPLICATIONS 

It  will  accept  numerical  information  for  storage 
from  either  a  push  button  or  telephone  input.  It 
will  readout  on  tape,  punch  tape  or  cards  or  vocally. 
Confirmation  of  instructions  is  obtained  so  correc¬ 
tions  can  be  made  prior  to  telling  the  machine  to 
proceed. 

STORAGE 

Ho.  of  Access 

■Medium  Words  Microseo 

Magnetic  Drum  l,02l|- 

16  binary  digits  per  word 


Photo  by  HRB  -  Singer 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.01  Kw 

Volume,  computer  5  cu  ft 

Area,  computer  2.25  b<1 

Weight,  computer  85  lbs 

Nothing  is  required  in  the  way  of  site  preparation. 


PRODUCTION  RECORD 

Humber  produced  to  date  ,  Several 

Humber  in  current  production  Several 


INPUT 

Media  Speed 

Telephone  regular  dial  telephone 

Ten-^key  Push  Button 

Telephone  can  be  located  any  place.  Vocal  con¬ 
firmation  is  given. 


OUTPUT 

Medium  Speed 

Paper  Tape  1  line/seoond 

Regular  adding  machine  output 


COST,  PRICE  AND  RENTAL  RATES 

Price  of  basic  system,  including  telephone  and  push 
button  input,  printed  paper  tape  output  and 
computer  $15,000 

Additional  1,024  word  storage  drum  4,000 

Monthly  rental  rate  for  basic  system  400 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Attempted  to  run  time  I67  Hours/Week  (Average) 
Time  is  available  for  rent  to  outside  organizations. 


HRB  -  Singer  Electronic  Memory  Computer 
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ADDITIONAL  FEATURES  AND  REMARKS  INSTALLATIONS 

Outstanding  features  include  low  cost  solution  to  HRB  -  Singer,  Inc. 

critical  Inventory  problems.  State  College,  Pa. 
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HUGHES  ADV  AIRBORNE  ffl 

V,  .  TOufacturer 

nugnes  Advanced  Airtorne  Computer  Model  III  Hughes  Aircraft  Company 


APPLICATIONS 

Control  of  aircraft  and  aircraft  equipment.  In  the 
specific  application  for  which  the  computer  was 
built,  it  performs  navigation,  flight  control,  and 
weapons  control,  receiving  target  and  flight  data  as 
inputs  and  generating  flight  and  weapons  control 
signals  as  outputs.  The  system  was  developed  for 
the  U.  S.  Air  Force  for  automatic  control  use  in 
high  speed  aircraft. 


PROGRAMMING  AND 

Internal  number  system 
Binary  diglts/word 
Binary  digits/instruction 
Binary  digits/instruction 
not  decoded 
Instructions  per  word 
Arithmetic  system 
Instruction  type 


NUMERICAL  SYSTEM 

Binary 

17 

17 

2 

1 

Fixed  point 
Modified  two  address 


Photo  by  aighes  Aircraft  Company 


ARITHMETIC  UNIT 


Exclud  Stor  Accesi 

Microsec 

Add  time 

200 

Mult  time 

1,700 

Div  time 

1,700 

Construction 

Vacuum  tubes 

Rapid  access  word  registers 

3 

Basic  pulse  repetition  rate 

162  Kc/seo 

Arithmetic  mode 

Serial 

Timing 

Synchronous  with 

magnetic  drum 

Operation 

Sequential 

STORAGE 

Media 

Words 

Access  Microsec 

Magnetic  Drum 

1,984 

3,750  average 

Ma^etlc  Drum 

8 

400  average 

Total  capacity  is  57j648  binary  digits. 

All  programs  are  coded  for  minimal  latency. 


HUOHES  ADVANCED  AIRBORNE  III 
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I 

I 


B\  I  a 

!  I  mm 


INPUT 

Medium  Speed 

Analog  D.  C.  Voltage  200  microsec  O-IOOV  D.  C. 

Other,  analog  inputs  are  available.  This  is  used 
as  a  control  computer  with  analog  inputs  and  outputs; 
hovever,  paper  tape  is  used  as  an  additional  input 
medium. 

OUTPUT 

Medium 

Analog  D.  C.  Voltage  O-IOOV  D.  C. 

Other  analog  outputs  are  available.  Magnetic  tape 
ultimately  feeding  a  Flexowriter  is  used  as  an  aux¬ 
iliary  output. 

CIRCU^T  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  481 

Crystal  diodes  3>364 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1.5  Kw 

Volume,  computer  5  cu  ft 


Photo  by  Highes  Aircraft  Company 


The  arithmetic  and  control  unit  of  the  computer 
occupies  approximately  0.6  cu  ft  and  weighs  20  lbs. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Batio  of  good  time  to  unschediiled  down  time  is 
approximately  9- 

The  computer  is  psirt  of  a  complete  control  system. 
The  characteristics  of  the  computer  is  determined  by 
the  characteristics  required  by  the  system  in  which 
it  is  to  be  used. 

The  flip  flops  and  diode  matrices  are  mounted  on 
individual  plug-in  wafers  and  standardized  as  much  as 
possible  so  that  the  bulk  of  the  computer  ls~a  mxfltl- 
plicity  of  a  few  basic  components.  Etched  circuits 
and  subminiature  tubes  are  used  throughout. 


INSTALLATIONS 

Hughes  Aircraft  Company 
Culver  City,  California 
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HUGHES  ADVAHCED  AIRBOKSE  III 


HUGHES  BM  GUIDANCE  MANUFACTURER 

Hughes  Ballistic  Missile  Guidance  Computer  Hughes  Aircraft  Company 

Digital  Systems  Department 


Photo  by  Hughes  Aircraft  Company 


APPLICATIONS 

System  Is  a  special  purpose  computer  for  guidance 
of  ballistic  missiles.  It  performs  steering  and 
timing  calculations  for  the  missile. 

STORAGE 

Ho.  of  Ho.  of  Access 

Medium  Words  Digits  Microsec 

Ma^etic  Cores  16  280  625  max. 

Wired  problem  constants  and  programming. 

INPUT 

Media  Speed 

Special  Digital  81 . 6  Kllocycles/sec 

Controlled  by  pre-launch  digital  computer 
Incremental  Acceleroneters  800  pulses/ sec 


OUTPUT 


Media  Speed 

Digital  81.6  Kilocycle/sec 

To  pre-launch  computer 

Digital  50  Pulses/sec 

To  missile 

Pulsed 

To  missile 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer 

0.030  Kw 

Volume,  computer 

0.4  cu  ft 

Area,  computer 

1.1  sq.  ft 

Weight,  computer 

23  lbs 

HUGHES  BM  GUIDAHCE 
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RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Estimated  mean-tirae-to-failure  is  greater  than 
1000  hours. 

Above  figures  iiased  on  period  from  Feb  59  to  May  60. 
Date  this  system  passed  Customer  Acceptance  Test: 

Development  Apr  59,  Final  Jan  60. 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Development  model  was  operated  continuously  for 
2200  hours  with  no  failures. 


Fhoto  by  Hughes  Aircraft  Company 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  small  volume,  weight, 
power  dissipation  and  high  reliability.  All  solid 
state  components,  and  replaceable  subassemblies". 

Adopted  procedures  for  storage,  shipping,  and  pro¬ 
tection  from  humidity,  temperature,  and  physical, 
electrical,  fire,  or  other  damages  include  molded 
polyurethane  pads  between  subassemblies  for  shook 
absorption  and  thermal  conductivity. 

Special  purpose  digital  differential  analyzer,  fixed 
programmed  using  "nor"  logic  elements.  Consists  of 
21  logic  cards,  2  clock  cards,  2  input  cards,  1)-  mag¬ 
netic  core  cards,  with  rediuidant, etching  and  connec¬ 
tors  and  1  special  "shift  drive  and  oscillator" 
assembly. 
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HUGHES  D  PAT 

Hughes  Drum  Erogrammed  Automatic  Tester 


MANUFACTURER 


Hughes  Aircraft  Company- 
Digital  Systems  Department 


^(/ro/H4r/c 


arithmetic  a  od,*,t.pp 

CONTROL  UNIT  ^  PRINTER 


TEST  POINT 
SELECTOR 


INPUT/OUTPUT  UNIT 

range  a  j 

CONVERTER  ^ 

SELECTOR,  ^ 


STIMULI 

CONTROL 


MEMORY  UNIT 


D-C 

POWER 

SUPPLY 

UNIT 


w\ 

STANDARD 


28V  POWER 
SUPPLY. 


APPLICATIONS 

System  is  used  for  automatic  testing,  checkout, 
fault  Isolation,  sequencing  and  control  of  missiles, 
aircraft,  vehicles,  and  electronic  equipment. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 


Internal  number  system 
Binary  digit s/word 
Binary  digits/instruction 
Instructions/word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Number  range  /, 


19 

19 

1 

40 

Fixed  point 

Modified  three  address 
2"^®)  to  -  1 


Photo  hy  Hughes  Aircraft  Company 


Tnfitructlon  vord  format 

20)19]  lej  ItIiSI  15I  Ilf]  151 12I  111  10 1  9 1  8  I  7 1  6 1  5 1 

ipyi’  CHANNEL  OEEHAIIOH  AND  ADDI-  SECTORS 

TIONAL  SECTORS  TO  TO 

delay  delay 

_ _ DESTINATION  j  SOURCE  _ 

Automatic  built-in  subroutines 

C^erator's  console  scanning  and  branching 
Visual  display  output 
Erinter  output 

input  selection  and  measurement 
Frequency  measurement 
BuUfc  loading  from  tape 
Registers 

4  word  register  for  frequency  and  time  interval 
measurements 

52  word  register  for  digital  and  analog  outputs 


Hughes  Drum  Frogrammed  Automatic  Tester 


OUTPUT 


* 


ARITHMETIC  UNIT 

Operation  _  Exolud.  Stor.  Access 

Mlcroseo. 

Add  81t 

Mult  eWtit 

Kiv  84/bit 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes  0 

Transistors  975 

Diodes  6,300 

Magnetic  Cores  60 

Arithmetic  mode  Serial 

Timing  Synchronous,  Computer  clock  pulses  re¬ 
corded  on  magnetic  drum  memory 
Operation  Sequential 

All  tJjnes  given  in  table  above  exclude  access  time 
to  command.  There  are  three  1-word  accumulators-, 
two  4-word  circulating  registers,  one  l6-word  cir¬ 
culating  register,  and  two  32-word  circulating  reg¬ 
isters.  The  two's  complement  system  of  arithmetic 
is  used., 


STORAGE 


No.  of 

Access 

Media 

Words 

Microsec 

Magnetic  Drum 

40,640 

84 

-  26,880 

Magnetic  Core 

3 

84 

Magnetic  Drum 

8 

84 

-  336 

Magnetic  Drum. 

16 

84 

-  1,344 

Magnetic  Drum 

64 

84 

-  2,688 

All  stored  words  are  I9  binary  digits 


Media 

Analog,  Voltages 
A-C  and  D-C  voltages 
Pulse  Sind  Analog  Volt 
Frequency  measurements 
Off -On  Signals 
Decimal  Keyboard 
Paper  Tape  Reader 
'Magnetic  Drum  Loading 


Speed 

6000  samples/seo 

0.1  cps  to  1  Mcps 

6000  samples/sec 

Manual 

400  char/sec 


Media 

Contact  Closures 

1  to  10  bits/oharadter 
Transistor  switches 
1  to  10  bits/charaoter 
Decimal  readout  panel 

8  decimal  digits  plus  si^ 
Analog  Voltages 

Programmable  A-C  or  D-C 


Speed 

40  char/sed 
168  microsec/char 
25  mlUlsec/ohar 


CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type  Quantity 

Tubes  0 

Diodes  (Crystal)  5,400 

Transistors  1,800 

Magnetic  Cores  60 


CHECKING  FEATURES 

Set  of  diagnostic  test  routines 

Subunit  checking  facilities 

Single  order  simulation  with  toggle  switching 

Partial  program 

Built-in  test  and  maintenance  equipment.  Self¬ 
test  program  stored  in  memory  to  provide  complete 
verification  and  fault  Isolation. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 

0.3  Kw 

0.3  KVA 

Volume,  computer 

68  cu  ft 

1 

Area,  computer 

17  sq  ft 

I 

Weight,  computer 

1,800  lbs 

1 

No  special  site  preparations  required,  A  120/208, 
3-jiiase,  4-wlre,  400  ops  power  required. 
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Hughes  Drum  Programmed  Automatic  Tester 


fl 


I 


HUGHES  DIGITAIR  MANUFACTURER  ^ 

Eu^es  Digital  AlrDome  Computer  Hu^ee  Aircraft  Company 

Digital.  Systems  Department 


4f/f  /  CSA^m4l 


APPLICATIONS 

Computer  Is  used  for  real-time  computing  and  con¬ 
trol  in  complex  aircraft  systems.  The  computer  in¬ 
cludes  extensive  analog  and  digital  input-output 
capahility.  In  the  application  for  which  it  was 
designed,  the  computer  performs  automatic  aircraft 
control,  navigation,  attack  steering,  weapon  control, 
intercept  computation,  data-link  processing,  and 
automatic  system  testing,  for  Air  Force  Interceptors. 
In  this  application,  the  program  and  input-output 
axe  closely  integrated  with  other  electronic  and 
mechanical  portions  of  the  system. 


Photo  hy  Hu^es  Aircraft  Company 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Humber  binary  digits/word  I7 

Humber  binary  diglts/instruotlon  I7 
Humber  instructlons/word  1 

Arithmetic  system  Fixed  point 

Instruction  type  Three  address 

X-Modified 


Humber  range  -  1  to  (+  1  - 

Instruction  word  format 


9  bits  -  reJatlve 

4  blts-sovixce 

k  blts-desti- 

address  of  next  order 

for  data 

nation  for 

transfer 

data  transfer 

8  bits  -  Instruction  other 

than  data  transfer 

HUGHES  DIGITAIR 
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Automatic  built-in  subroutines  include  input  con¬ 
version  (analog,  digitsl,  data  liiik)  and  output  con¬ 
version  (analog,  digital)  (independent  of  program). 

Automatic  coding  Includes  conversion  from  mnemonic 
code  to  memory-loading  tapes  and  program  documents, 
via  punched-card  machinery.  System  is  normally  pro¬ 
grammed  in  minimum-latency  fashion. 

Registers  and  B-boxes  include  5  one-word  registers, 

2  multiword  circulating  registers  for  fast-access 
storage,  1  multiword  olrciila.tlng  register  for  out¬ 
puts,  and  1  multiword  circulating  register  for  data 
liiik. 

ARITHMETIC  UNIT 

Operation  Incl.  Stor.  Access  Exclud.  Stor.  Access 
Microsec  Microsec 

Add  210  105 

Mult  variable-105  +  105/bit  105  psf  bit-variable 

Dlv  variable-105  +  105/bit  105  per  bit-variable 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes  182 

transistors  None 

Condenser-Diodes  1,926 

Magnetic  Cores  5I 

Arithmetic  mode  Serial 

STORAGE 

No.  of  No.  of  Access 

Media  Words  Digits  Microsec 

Magnetic  Drum,  15,000  IJ  Min  latency(normal)-104 
Ere-recorded  Max  possible-  12, 500 

Magnetic  Drum,  36O  Same  Same 

Variable 

Magnetic  Drum  22  Same  Min  latency  -  104 

Register  Max  -  1040  or  1250 

Core  Shifting  3  104 

Registers 


INPUT 

Media  Speed 

Voltages  (ac  and  dc)  345  miorosec  conversion 
24  Inputs,  electronically  switched 
Pulses  (Data  Link)  3  KC 

On-Off  Signals 

54  inputs,  electronically  switched 
Inputs  available  to  program  on  demand 

OUTPUT 

Media  Speed 

Voltages  (do)  0.5  sec  full  scale  slew 

16  silultaneous  outputs 
On-Off  Signals  10  microsec 

Relay  Contacts 

CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

6814 

269  Flip-flops 

6021 

63  Triode  Amps 

5639 

33  Write  Amps 

5703 

18 

5840 

16  - 

6110 

10 

Diodes 

90123 

257 

923002 

147 

925008 

3,827 

925016 

6 

923011 

52 

Diodes  are  Hughes  type 

Transistors 

0 

Magnetic  Cores 

51 

CHECKING  FEATURES 

Checking  features  include  a  fully  automatic  self- 
test  program,  remotely  initlatable,  making  use  of 
built-in  self-test  features.  Semi-automatic  diagnos¬ 
tic  program  diagnoses  faults  to  one  or  two  units. 
External  equipment  (ground-based)  used  for  detailed 
diagnosis  in  conjimotion  with  semi-automatic  diag¬ 
nostic  program.,  ■ 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Volume,  computer  3*2  ou  ft 

Volume,  input-output  3.3  ou  ft 

Weight,  computer  122  lbs 

Weight,  input-output  I78  lbs 

Weight,  total  300  lbs 


System  mounted  in  aircraft  electronics  racks 

PRODUCTION  RECORD 

Computer  is  in  large  scale  production 
Several  hundred  have  been  produced 
Several  hundred  are  on  order 

PERSONNEL  REQUIREMENTS 

Designed  for  operation  and  maintenance  in  unfavor¬ 
able  environments  by  military  personnel  with  rela¬ 
tively  little  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Total  system  time  approximately  30,000  hours  to 
date. 

Mean  time  to  failure  approximately  60  hoxirs,  in¬ 
cluding  input /output. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  the  utilization  of 
vacuum  tubes  and  semiconductor  diodes,  very  high 
maintainability,  modified  2-address  code  designed 
for  minimum-latency  programming,  serial  fixed- 
point  arithmetic,  programmer  can  control  input 
selection. 

INSTALLATIONS 

Various  U.  S.  Air  Force  Bases 


3OT 


HUGHES  DIGITAIR 
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HUGHES  LRI  X 

Hughes  LRI  X  Computer  iUj/ASG  18 


MANUFACTURER 


Hughes  Aircraft  Company 
Digital  Systems  Department 


APPLICATIONS 

System  is  used  for  real-time  computing  and  control 
in  complex  aircraft  systems.  Computer  includes 
advanced  displays  and  extensive  analog  and  digital 
input-output  capability.  In  the  application  for 
which  it  was  designed,  the  computer  performs  inertial 
and  non-inertial  navigation,  weapon  control,  attack 
computations,  data-llnk  processing.  Intercept  compu¬ 
tations,  and  automatic  tests  of  over-all  system,  for 
Air  Force  interceptors »  In  this  application,  the 
program  and  input-output  are  closely  integrated  with 
other  electronic  and  mechanical  apparatus  in  the 
over-all  system. 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  dlglts/word  I9 

Binary  digits/instructlon  19 

Instruction/word  1 


Al'X  OUUKf  l/XU  Sy S  T/SIU 


Instruction 
Humber  range 


r.  xxeu  poinu 


-1  to  (1  -  2"^®) 


Modified  three  address 


Instruction  word  format 

9  bits 

relative  address 
of  next  order 

5  bits  source 
of  operand 

No.  1 

5  bits  source 
of  operand 

No.  2  and 
destination 

2  bits 
func¬ 
tion 

xnis  structure  applies  to  add,  subtract,  in¬ 
put,  output,  oleair  and  absolute  value.  Other 
orders  have  slightly  different  structures. 
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Automatic  built-in  subroutines  include  input  oon- 
yersion  (analog,  digital,  incremental,  data  link); 
output  conversion  (analog,  digital,  data  link);  real 
time  count;  frequency  measurement  (Independent  of 
program). 

Automatic  coding  includes  conversion  from  simpli¬ 
fied  mnemonic  code  to  memory-loading  tapes  and  pro¬ 
gram  documents,  via  IBM  data  processing  machinery. 

Registers  Include  k  one-word  registers,  5  multi¬ 
word  circulating  registers  for-  fast-access  storage, 

2  multlwo.'d  circulating  registers  for  anedog  and 
digital  outputs,  3  multiword  elrculatlng  registers 
for  data  link  processing,  1  multiword  circulating 
register  for  frequency  count,  and  1  multiword  cir¬ 
culating  register  for  Incremental  inputs  and  real 
time  count. 

The  system  uses  four-phase  logic  and  is  normally 
programmed  in  minimum-latency  fashion.. 


Add 

Mult 

Dlv 


ARITHMETIC  UNIT 


Inol.  Stor.  Access 
Mlcrosec 
84 

varlable-84  +  84/bit 
variable-84  +  84/blt 


Excl.  Stor.  Access 
Mlcrosec 

84  (3  address  code) 
variable-84  per  bit 
variable-84  per  bit 


Construction  (Arithmetic  unit  only) 
Vacuum  tubes  none 

Transistors  8l0 

Arithmetic  mode  Serial 


STORAGE 


No.  of 

Access 

Media 

Words 

Mlcrosec 

Magnetic  Drum, 

40,960 

Minimum  Latency  (normal)  - 

Pre-recorded 

64 

Magnetic  Drum, 

1,280 

Maximum  possible  -  25,000 
Same 

Variable 
Magnetic.  Drum 

188 

Minimum  Latency  -  64 

Registers 

Maximum  varies  84  to  1,700 

Media 

INPUT 

Speed 

Voltages  (ac  and  do)  200  mlcrosec/conversion 

64  Inputs,  electronically  switched 
Pulses  (incremental  and  3  KC 

data  link) 

On-Off  SignULs 

130  Inputs,  electronically  switched 
Operator  Controls  (Analog 
and  Digital) 

Frequencies  100  KC 

Inputs  available  to  program  on  demand. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

IType  Queintity 

Transistors  1,663 


CHECKING  FEATURES 

Checking  features  include  fully  automatic  self -test 
program  including  marginal  test,  remotely  Initiata- 
ble,  making  use  of  built-in  self -test  features. 
Automatic  self-diagnosis  to  unit  level.  Diagnostic 
program  to  aid  more  detailed  diagnosis.  External 
ground-based  test  equipment  for  detailed  diagnosis, 
in  conjunction  with  diagnostic  program. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Volume,  computer 

Volume,  input-output  excl  displays 
Weight,  computer 
Weight,  input-output 
Weight,  total 

System  is  mounted  in  aircraft 


0.850  Kw 
2.1  cu  ft 

1.7  ou  ft 

133  lbs 

50  lbs 
183  lbs 


PERSONNEL  REQUIREMENTS 

System  is  designed  for  operation  and  maintenance  in 
unfavorable  environments  by  military  personnel  with 
relatively  little  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Total  system  time  is  approximately  3000  hours  to 
date. 

Mean-time-to-failure  approximately  I50  hours  includ¬ 
ing  input -output. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  semiconductor  circuits. 
Very  high  maintainability,  modified  5-address  code 
designed  to  faoi.litate  minimum-latency  programming, 
serial  fixed-point  arithmetic,  input-output  flexibly 
accessible  to  program. 


OUTPUT 

Media  Speed 

Voltages  (do)  0.7  sec.  full  scale  slew 

On-Off  Signals  (Toggles) 

100  ma. ,  28  V. 

Shaft  Positions  80  steps/second 

Operator  Displays 
.(Analog  and  Digital) 
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MitHMETit  fc  COMTROL  OMlT 


r^i 


■T 


impot-ootpot  ouit 


■  'power,.  soppli6« 


P1H£0  HEAD. 
MASWETIC,  peUM 


!r^ 


M^262, 

DIGITAL  COMPUTER. 


MEMOR,'/  UMlt 


APPLICATIONS 

The  computer  is  currently  teing  produced  for  use 
as  a  guidance  computer  to  be  used  in  a  Minneapolis- 
Honeywell  Inertial  Guidance  System  for  the  Fairchild 
SD-5  Surveillance  Krone.  In  this  capacity,  it  aligns 
the  platform,  sets  drift  trims,  performs  the  Schuler 
tuning  of  the  platform,  navigates  the  drone  through¬ 
out  the  survelUance  mission,  turns  sensors  on  and 
off,  and  feeds  positional  information  to  the  data 
processor  for  proper  identification  of  photographs. 

A  modified  version  of  the  computer  is  being 
designed  for  installation  in  a  standard  relay  rack 
to  be  used  as  a  ground  based  computer  for  space 
probe  guidance. 
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PROGRAMIVltflG  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlgits/word  20 

Binary  digits/instruction  10 

Number  instructions/word  2 


(Second  word  of  2  word  order  when  used) 


Hughes  M-252  Digital  Computer 
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.  M-2B2  DIGITAL  COMPUTER  , 


RETURN  TO  POSITION  litONITOR' 


INERTIAL  PLATFORM  I 

•AND  ' 

PLATFORM  . I 

ELECTRONICS  | 


DRIFT  ANGLE 
COMPUTATION 


I - 1 

J  RADAR  I 
COMPLEX  I 


ANGLE 

COMPUTATION 


.  VELOOTY  INCREMENTS 


VELOCITY  COMPUTATIONh 
(CORIOLIS,  CENTRIFUGAL  ' 
GRAVITY  ANOMALY 
CORRECTIONS  > 


UTM  GRO  VELOCITIES 


SENSOR  ”1 


CYRO  TOROUINC  COMMANDS 


8  0PF-0N  OUTPUTS 


M252  FUNCTIONAL  BLOCK  DlAGfRAM 


Registers  include  5-1  word  register  for  arith¬ 
metic  operation,  and  1  -  10  word  register  for  short 
term  temporary  storage. 

1-6  word  register  and  1-50  word  register  are 
used  for  Input-Output  only. 

4  temporary  number  storage  channels  are  used. 

ARITHMETIC  UNIT 

Incl.  Stor'.  Access  Exclud.  Stor.  Access 
Microsec.  Microsec, 

Add  264  88 

Mult  1144  968 

Div  2112  1956 

Construction  (Arithmetic  unit  only) 


Vacuum-tubes 

Iransistors 

Diodes 

Magnetic  Cores 
Arithmetic  mode 


750  Erlmarily  2H697,  2H1152, 
and  2MI255 

5000 

66 

Serial 


Chart  hy  Hughes  Aircraft  Company 

STORAGE 

No.  of  Access 

Medium  Words  Microseo 

Magnetic  Drum  2,640  88 

Access  time  is  minimum 

An  additional  14  channels  of  60  words  are  used  for 
input-output  registers,  temporary  storage,  word-origin 
origin  track,  clock  pulse  tracks,  and  spare  channels. 

A  fixed  head  drum  has  been  used  in  this  application 
for  maximum  reliahillty. 


Media 

2  Serial  Digital 

3  Incremental 
6  Switching 

2  A-C 

3  D-C 

Timing  Reference 


INPUT 

Speed 
250  KC 

3600  see  (max.) 
Program  Control 

400  cps 


Remarks 


0  to  8  V 
-8V  to  +8V 


DC  conversion  accuracy  i  O.3  percent. 
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OUTPUT 

Media  Speed  Remarks 

I  Serial  Digital  25O  KC 

5  Incremental  I8OO  sec  Torquing  Commands 

10  Switching  Program  Control 

II  D-C  Continuous  -8V  to  +8V 

D-C  conversion  accuracy 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  0 

Diodes  4,000 

Transistors  1,100 

Magnetic  Cores  66 


CHECKING  FEATURES 

Prior  to  use,  the  computer  Is  checked  by  a  self¬ 
test  program  of  70  seconds  duration. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  system  O.J?  Kw  0.46  KVA  0.6  pf 

Volume,  system  2.I5  cu  ft 

Capacity,  air  conditioner  2.3  Ibs/min  cooling 

in  at  110°F 

Weight,  system  85  lbs 

Above  figures  include  power  supply  and  input-out¬ 

put  equipment.  Central  computer  is  I.3  cu  ft  and 
55  lbs. 

Computer  is  designed  for  airborne  installation. 

A  test  control  unit  and  drum  record  unit  are  re¬ 
quired  for  loading  the  drum  and  checking  the  com¬ 
puter  prior  to  flight. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Date  this  system  passed  Customer  Acceptance  Test 
14  April  60 

Estlmat  jd  ,  lean-tlme-to-failure  is  greater  than  400 
hours.  The  limited  experience  to  date  tends  to 
bear  this  out. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  design  for  5t»  vibra¬ 
tions  without  Isolators.  Operates  over  temperature 
range  from  -67°F  to  +185°F.  All  modules  are  repair¬ 
able. 

Unique  system  advantages  includes  high  accuracy 
navigation  performance  in  conjunction  with  a  high 
quality  inertial  platform. 


FUTURE  PLANS 

Versions  of  this  computer  have  been  proposed  for 
several  applications.  A  contract  has  been  received 
for  a  relay  rack  version  to  serve  as  a  ground  based 
computer  for  space  probe  guidance. 


INSTALLATIONS 

System  is  for  field  use  in  the  Fairchild  SD-5  Drone. 
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IBM  305  RAMAC 

IBM  505  RAMAC  Data  Processing  System 

Random  Access  Method  of  Accounting  and  Control 


MANUFACTURER 


International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

Inventory  control,  manufacturing  control,  hilling 
(invoicing  and  order  writing),  parts  substitution, 
payroll,  hospital  accounting,  sailes  analysis,  accounts 
receivable,  fiscal  accounting,  and  Air  Force  parts 
inventory  and  accounting. 

The  IBM  RAMAC  505  (Random  Access  Method  of  Account¬ 
ing  and  Control)  is  a  complete,  compact  data  process¬ 
ing  system  built  around  a  dish  memory  unit  which  c6n- 
slsts  of  50  magnetic  metal  disks.  The  RAMAC  505  iS’ 
designed  to  provide  continuous,  or  "in-line",  account¬ 
ing  for  all  types  of  businesses.  Data  is‘ recorded  on 
or  read  from  each  side  of  the  disks  in  random  order 
by  a  rapidly-moving  access  sirm.  The  disk  units  are 
available  with  storage  capacities  of  5  million  digits 
and  10  million  digits  and  may  be  used  either  singly 
or  in  any  combination  of  two  to  provide  storage  capac¬ 
ities  of  5)  10,  15  and  20  million  digits. 

Control  center  of  the  IBM  RAMAC  505  is  the  opera¬ 
tor's  console.  The  system  also  has  arithmetical  and 
logical  ability,  punched  card  input,  and  both  punched 
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card  emd  printed  output.  Additional  features  which 
may  be  added  to  this  basic  RAMAC  for  further  versatil¬ 
ity  include  punched  paper  tape  input,  remote. printing 
stations,,  dual  disk  files,  dual  access  arm.".,  dual 
system  control,  and  faster,  more  flexible  printing. 

■  ■  Letterkenny  Ordnance  Depot 

Located  in  Building  Ho.  5,  Letterkenny  Ordnance  Depot, 
Chambersburg, •- Pa. ,  the  system  is  used  to  apply  ADPS 
only  to  accomplishment  of  supply,  stock  management 
and  related  financial  accounting  functions  with  a 
view'  of  expediting  supply  and  prcfvlding  a  means  of 
rapid  expansion  of  activity  without  a  proportionate 
increase  in  personnel  and  equipment.  Experience  and 
skills  gained  in  these  applications  will  facilitate 
progressive  integration  of  other  applications  utiliz¬ 
ing  the  same  basic  system  by  adding  relatively  inex¬ 
pensive  disk  storage  units.  Such  applications  in¬ 
clude  payroll,  cost  accounting,  etc. 

U.S.A.  Louisville  Medical  Depot 
Located  at  the  Louisville  Medical  Depot,  Louisville  1, 
Kentucky,  the  system  is  used  for  stock  aocoiuitlng  and 
inventory  control  (Navy  Single  Manager),  for  depot 
property  accounting,  and  for  Post  Engineer  property 
accounting. 
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U.S.A.  Mt.  Ealnler  Ordnance  Depot 
Under  the  Director  for  Services,  the  system  is  used 
for  supply  and  Inventory  accounting  and  for  financial 
and  stock  fund  accounting. 

U.S.A.  Raritan  Arsenal 

System  is  used  for  distribution  supply,  availability 
editing,  and  F.  I.  A.  updating  and  reporting. 

U.S.A.  Red  River  Arsenal 

Maintenance  of  stock  accounting  and  related  financial 
records  to  include  dally  updating  of  all  quantitative 
fields,  periodic  updating  of  pertinent  data  in  each 
record,  daily  processing  of  all  type  transactions 
(issues,  receipts,  adjustments,  etc.)  and  creating 
documentation  for  same  in  punched  card  form. 

U.S.H.  Charleston  Shipyard 
Located  in  the  Supply  Department,  fields  of  applica¬ 
tion  include  expenditure  processing  (processing  Issues 
of  all  types,  including  availability  tests,  reorder 
initiation,  and  attendant  fimds  control),  receipt 
processing  (all  types  of  material  receipts),  stock 
record  load/unload  (loading  and  unloading  stock  records 
as  required),  obligation/planned  requirement  review 
(cyclic  review  of  material  obligations  (back  orders) 
and  planned  requirements),  status  read-off  (to  pro¬ 
vide  visible  records  for  review  as  required),  ware¬ 
house  location  load  (to  Insert  warehouse  locations 
into  stock  records),  stock  status  reporting  (to  re¬ 
port  status  of  items  in  accordance  with  schedules 
established  by  supply  demand  control  points),  inven¬ 
tory  cut-off  to  provide  Inventory  cut-off  and  trial 
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balance  cards  for  Inventories  of  material,  and  other 
miscellaneous  calculating  programs. 

USAP  76  Fighter  Wing,  Hamilton  AFB 
Located  at  Base  Supply,  Hamilton  AFB,  California,  the 
system  is  used  for  automation  of  supply  record  keep¬ 
ing.  Includes  all  transactions  effecting  balances, 
due-in  and  due-outs,  item  records,  Inventory  control. 
Incompasses  records  for  H6,000  line  items  (averages) 
with  72,000  transactions  per  month. 

USAP  Hq  SAC  Offutt  AFB 

With  19  locations  in  the  command,  (sites  and  program 
are  similar),  the  305  EDPS  has  been  designed  to  in¬ 
crease  dependability  of  supply  activities  in  support 
of  SAC  combat-TeadlnesB  throu^  an  Improved  mechanized 
system.  The  design  of  the  system  provides  for: 

Instantaneous  and  positive  response  by  on  line  pro¬ 
cessing. 

The  Immediate  and  automatic  availability  of  all 
interchangeable  assets. 

The  immediate  and  automatic  availability  of  like 
items  in  all  weapons  systems. 

The  immediate  and  automatic  requisitioning  of  not- 
In- stock  items. 

Guaranteed  increased  required  items  availability. 

Accurately  computed  stock  levels  after  every  approp¬ 
riate  transaction. 

Automatic  stock  replenishment  requisitioning. 

Current  and  accurate  stock  balance  consumption  re¬ 
ports. 

Erovldes  an  Integrated  item  and  monetary  accounting 


515 


IBM  305  RAMAC 


Photo  by  U.  S.  Amy  Ked  River  Arsenal 

Ford  Motor  Company,  Wayne 
Located  at  the  Wayne  Assembly  ELant,  the  system  is 
used  for  Inventory  control  of  productive  material, 
vehicle  invoicing  and  price  labels,  manufacturer's 
certificate  of  origin,  and  pricing  and  calculations 
for  payment  to  vendors. 

Sun  Oil  Company,  Philadelphia  5 
Located  at  16o8  Walnut  Street,  Philadelphia  5> 
the  system  is  used  for  payroll  preparation,  payroll 
accounting,  and  deduction  and  payroll  tax  accounting. 

Sun  Oil  Company,  Southland  Center 
Located  at  Southland  Center,  Dallas,  Texas,  the  sys¬ 
tem  is  used  for  computation  of  volumes  of  nat\iral 
gas  produced,  used,  and  disposed  of  and  valuing,  tax¬ 
ing,  and  accounting  for  proceeds  for  natural  gas  and 
natural  gas  liquids,  including  disbursement  of  pro¬ 
ceeds  to  all  interested  parties. 

Western  Electric  Cosqjany,  Aurora 
Located  at  the  Montgomery  Shops,  Aurora,  Ill.,  the 
system  is  used  for  inventory  and  production  control 
of  relay  manufacture,  including  scheduling  relays, 
components  and  rav  material  requirements,  input, 
billing  and  investment  control  of  relay  accounting. 

Western  Electric  Gen  Prog  Comm  New  York 
Located  at  222  Broadway,  Hew  York,  the  system  is  used 
to  parocess  customers'  orders  and  enter  such  orders 
on  appropriate  sources  of  supply.  It  also  maintains 
records  of  purchase  contract  balances. 
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system  simultaneously  updating  monetary  balances  at 
the  same  time  item  balances  are  updated. 

The  designing  and  programming  of  the  EDPS  features 
the  accomplishment  of  supply  transactions  with  a 
minimized  possibility  of  human  error.  With  this  in¬ 
creased  accuracy  comes  increased  supply  effectiveness 
for  our  combat  organization. 

USAF  328th  Fighter  Group,  Richards -Gebaur  AFB 
Located  in  Building  6I9,  Richards-Gebaur  Air  Force 
Base,  Missouri,  the  system  is  used  for  base  supply 
item  and  dollar  accounting.  Maintains  the  supply 
accounting  and  financial  accounting  records  on  a 
current  basis  by  automatically  updating  in  accordance 
with  various  transactions  affecting  these  records  in 
accordance  with  Volume  XVIII,  AFM  §7-1.  By-products 
of  this  system  provide  management  documents  containing 
information  needed  to  satisfy  requirements  for  con¬ 
sumption  rates,  supply  requirements,  transaction 
analysis,  item  location  and  expense  distribution. 

Boeing  Airplane  Coiiq>any 

Located  in  Boeing  Warehouse  Ho.  5,  Wichita,  Kansas, 
the  system  is  used  for  maintenance  of  an  inventory 
of  government  furnished  parts  located  at  Boeing- 
Wlchlta. 

Ford  Motor  Company,  Transmission  &  Chassis  Div. 
System  is  used  for  payrolls  and  related  accounting, 
inventory  control,  production  analysis  and  control, 
product  cost  and  cost  analysis  reports. 


Western  ELeotrlc  Co.,  Tel.  Sales  Dlv.,  New  York 
Located  at  6l  Broadway,  4th  Floor,  Hew  York  6,  Hew 
York,  this  computer  is  used  to  develop  programs  prior 
to  the  Installation  of  similar  RAMAC  Systems  in  the 
Distributing  Houses  (Regional  Warehouses  md  repair 
shops).  The  primary  application  is  Inventory  control 
including  hilling,  maintaining  stock  balances,  order¬ 
ing,  receiving  and  vpuoher'lhgi  all  on  an  inline  basis. 
Shop  costing,  shop  scheduling  payroll  and  headquarters 
reporting  are  batch  processed.  This  computer  has  been 
used  to  develop  and  test  the  Dataphone  IH  Transmiss¬ 
ion  System.  Monthly  operating  statistics  from  all 
the  Distributing  Houses  are  verified  and  summarized 
for  printed  monthly  reports. 

Western  ELectrlc,  Winston-Salem 
The  system  is  used  for  production  control,  including 
inventory  control,  machine  load,  material  movement, 
order  requirements  and  schedule,  and  shop  orders. 

Georgia  State  College  of  Bus.  Admn. 

Located  at  33  Gilmer  St.,  S.  E.,  Atlanta  3,  Georgia, 
the  machine  is’  used  in  faculty  research  and  in  the 
teaching  of  programming  methods. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  alphanum 

Alphanumeric  char/record  Up  to  100 
Alphanumeric  char/lnstructlon  10 
Instruction/Process  Drum  Track  10 
Instructions  decoded  200  on  10  tracks,  std. 

Arithmetic  system  Fixed  point 

ADD-SUBTRACT-MJITIPLY-DIVIDE 

Floating  point  By  program  sub-routine. 

Instruction  type  Two  address 

Control  panel  logic  (stored  program)  also. 

Number  range  Decimal  0-9 

Instruction  word  format 


FROM 

TO 

NO.  CHAR. 

CONTROL 

— 

Automatic  coding  includes  the  RAMAC  Symbolic  Assem¬ 
bly  Program. 


ARITHMETIC  UNIT 


Incl  Stor  Access 
Micro sec 


Add 

30,000 

Mult 

60,000-190,000 

Dlv 

100,000-370,000 

Construction  (Arithmetic  unit  only) 

Type 

Quantity 

Tubes 

2D21 

21 

6211 

169 

6350 

20 

5919 

124 

7044 

4 

Diodes 

AM 

12 

Timing 

Asynchronous  . 

Operation  Sequential 


STORAGE 


Manufacturer 

No.  of 

Media  Words 

Process  Drum  Tracks 

Disk  File  100  char /record 

50,000  records/file 
10,000,000  char  with  2  files 
Disk  File  100  char /record 

.100,000  records/file 
20,000,000  char  with  2  files 
Magnetic  Tape  (Special  Order) 

No.  of  units  that  can  be  connected  3 

k 

No.  of  char/linear  inch  of  tape  200 

Channels  or  tracks  on  the  tape  T 

Blank  tape  separating  each  record  0.75 


Tape  speed  75 

Transfer  rate  15,000 

Start  time  10 

Stop  time  10 

Average  time  for  experienced  90 

operator  to  change  reel  of  tape 
Physical  properties  of  tape 

Width  0.498 

Length  of  reel  2,4-50 

Composition  ^tylar 


Connects  through  I90I  Tape  Control  Unit 
Order). 


Access 
Microsec 
10,000 
600,000  avg. 

600,000  avg.' 


Units  729-I 

Units  727 

Char/inch 

Tracks/tape 

Inches 

Inches/sec 

Char/sec 

Milllsec 

Millisec 

Seconds 


Inches 

Feet 

base 

(Special 


USA  LOD 

Medium  No.  of  Char  Access  Mlcrosec 


Disk  Storage  30,000,000  30,000 

20  program  tracks,  10  working  tracks,  4  input -out¬ 
put  tracks  and  1.  accumulator  track  per  processing 
unit  (two  units);  5  type  350  double  density  files, 

USA  Medical  Depot 
Magnetic  Disk  10,000,000 

Track  to  track  access  time  same  disk  100,000  - 
25,000  microseconds. 

Disk  to  disk  access  time  400,000  -  800,000  miorosec. 
USA  Mt  Rainier  Ord  D 

Medium  No.  of  Words  No.  of  Digits 

Magnetic  Disk  Memory  200,000  20,000,000 

5-10  seconds  required  per  transaction. 

100  characters  to  a  record,  twenty  100  character 
records  on  each  100  tracks  on  each  50  disks. 

USA  Raritan  Access 

Medium  Ho.  of  Words  No.  of  Char  Miorosec 

Magnetic  Disk  (2)  100,000  ea  10,000,000  ea  600,000 
Magnetic  Drum  (2)  200  ea  2,000  ea 

Magnetic  drum  used  for  storing  program  and  process¬ 
ing  data. 

Magnetic  disk  used  primarily  for  bulk  storage. 

Both  disk  units  under  control  of  console  A  and  B. 
This  is  dual  control  eind  dual  access. 

USA  Red  River  Arsenal 

Disk  Files  300,000  30,000,000  4,000  avg. 

High  Speed  Magnetic  300  3,000  300  avg. 

Drum 

Each  record  stored  consist  of  100  digits  each. 
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Hamilton  AB'B  Access 

Medium  -  Ho.  of  Char  Mlcrosec 

Magnetic  Disk  5> 000, 000  500 

50  disks’  has  100  tracks  each  of  which  is  divided 
Into  ten  100  character  records.  This  provides  5 
.  million  characters  of  storage  or  50,000  addressable 
records. 

Offutt  AFB  Access 

Media  Alphanum  Char  Mlcrosec 

Disk  File  10,000,000  600,000’ 

Core  100  ,  5,000 

Magnetic  Drum  5,300  5,000 

USAF  Richards -Gebaur  AFB 

Medium  No,  of  Char  Access  Mlcrosec 

Disk  File  5,000,000  600,000 

Boeing,  Wichita 

Disk  5,000,000  600,000 

Drum 

There  are  tracks  on  the  drum  (19  program  tracks, 

8  working  or  storage  tracks,  2  accumulator  tracks, 

1  type'writer  track,  1  punch  output  track,  1  printer 
output  track,  1  multiplicand  track  and  1  input  track). 
WE  Winston-Salem 

No.  of  Access 

Medium  Records  No.  of  Char  Mlcrosec 

Magnetic  Disk  200,000  20,000,000  600,000 


INPUT 

Manufacturer 
Media  Speed 

Cards  125  cards/mln  38O  Console  Card  Reader 

Paper  Tape  20  char/sec  382  Paper  Tape  Reader 

Card  125  cards/mln  797  Card  Read  Punch 

Inquiry  Input  Variable  38O  -  38I  Keyboard 

Mametic  Tape  I5  Kc  727,  729  ^  Unit 

(Special  Order) 

USA  LOD 

Card  Reader  (2)  125  oard/min,  ea.  2  type  38O  consoles 
USA  Medical  Depot 
Punched  Card  125  oard/min,  max 
Card  speed  depends  on  application  under  control  of 
prograsi* 

USA  Mb  Rainier  Ord  D 


Additions 

5  sec 

300  lines 

Receipt 

5  sec 

500  lines 

Adjustments 

5  sec 

300  lines 

Issues 

9  sec 

1,500  -  2,500  lines 

Receipts  and  adjus-tments  3OO  program  steps. 

Financial  inventory  accoimtlng  1,150  steps. 

Customer  demands  550  steps. 

File  maintenance  9OO  steps. 

USA  Raritan 

Cards  125  cards/mln  Card  Reader  on  Console  A 

Cards  125  cards/min  Card  Reader  on  Console  B 

USA  Red  River  Arsenal 
Punched  Cards  25O  cards/mln 
Two  card  readers,  125  cards/min  each. 

USN  CNS 

Cards  125  cards/mln,  maximum 

Hamilton  AFB 

Card-Mainline  l8.h  sec/trans  46,639  transactions 

Routine 

Card-File  7.6  sec  26,516  transactions 

Maintenance 

Card-Stock  2.2  sec  26,397  transactions 

Leveling 

Card-Requl-  7.8  sec  26,711  transactions 

sitioning 

Each  routine  has  a  different  input  speed.  Examples 
are  given  are  the  most  frequently  used  and  speeds  and 
transactions  are  averages. 


Ofi^tt  AFB 

Medium  Speed 

Card  125  cards/mln 

USAF  Richards -Gebaur  AFB 
Cards  125  cards/mln' 

This  speed  is  maximum  and  will  decrease  depending 
on  type  of  processing  being  accomplished. 

WE  TSD  New  York 

380  Card  Reader  125  cards/min,  max. 

797  Card  Reader-Punch  120  cards/min,  max. 

This  uiachlne  is  an  adapted  537  Reader  Punch  of  IBM 
650  System.  The  797  is  a  combination  card  reader  and 
punch.  This  machine  moves  the  cards  to  various  sta¬ 
tions  in  a  parallel  motion.  The  machine  has  2  sets 
of  redd  brushes,  punch,  and  a  punch  read  bri'sh  sta¬ 
tion  for  ..necking. 


OUTPUT 

Manufacturer 
Ifedla  Speed 

Card  100  cardb/mln  323  Card  Punch 

Printer  I50  lines/min  407  K1-R2  Printer 
29-84  lines/min  370  Printer 
Typewriter  10  char/sec  38I  Remote  Printing  Station 
380  Console  Typewriter 

Card  125  cards/min  797  Card  Read-Punch  (Spec¬ 

ial  Order) 

Magnetic  I5  Kc  7'  . ,  729  I  Tape  Unit 

Tape  (Special  Order) 

USA  LOD 

Medium  Speed 

Card  Punch  (4)  100  cards/min,  ea  4  type  323  Punches 
Typewriter  (2)  10  char/sec 

USA  Medical  Depot 
Punch  100  cards/min 

Printer  I50  '.nes/min 

Typewriter  6OO  s’crokes/min 

Speeds  depend  on  application  under  control  of  pro¬ 
gram. 

USA  Raritan 

Cards  (2)  100  cards/min  ea  IBM  323  Card  Punch 

Cards  (2)  100  cards/mln  ea  IBM  325  Card  Punch 

Printed  Document  10  char/sec  Console-type’writer 
Printed  Document  10  char/sec  Console -T^ewriter 
Typewriter  mounted  on  console  used  largely  for  in¬ 
quiries.  There  are  four  card  punch  units  on  line. 

USA  Red  River  Arsenal 

Cards  400  cards/min 

Four  punch  units  at  100  cards/min. 

USN  CHS 

Cards  100  cards/min,  max 

Printed  Docu-  I50  lines/min,  max 

ments 

Hamilton  AFB 

Media  Speed 

Card-Mainline  5.4  sec  160,177  transactions 

Card-File  Maintenance  3-8  sec  52,402  transactions 

Card-Stock  Leveling  3.3  sec.  17,410  transactions 

Card-Requisitioning  10.8  sec  19,307  transactions 

Each  routine  used  has  a  different  output  speed. 
Examples  given  are  the  most  frequently  used  and  speeds 
and  transactions  are  averages. 

Offutt  AFB 

Ceird  Punch  100  cards/mln 

Printer  30-175  lines/min 

!?ypewrlter  10  char/sec 

USAF  Richards -Gebaur  AFB 
Cards  100  cards/mln 

Printed  Listings  30  lines/min 

Tlype  Listings  6  lines/min 
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Media 

Boeing,  Wichita 

Card 

Printer 


Speed 


100  cards/min 
So  positions  30  lines/min 
20  positions  83  lines/min 
iPypewriter  100  ohar/llne  6  lines/min 

Ford  Motor  Company 


Cards 
Printed  Document 

(4ot) 

Printed  Document 
(Typewriter) 

Ford,  WaTOe 
Card  (Type  323) 
Printer  (n^'pe  370) 
Printer  (Type  hOf) 
Summary  Punch  (Tre® 

523) 


100  cards/min 
150  lines/min 

60  lines/min 


100  cards/min 


105  lines/min 
2  cards/min 

(Dependent  upon  application) 
The  40Y  and  523  are  added  on  line,  hut  not  used 
for  all  applications  performed  on,  the  RAMdC. 

SUlfOCO  Philadelphia 

Printed  Page  I50  lines/min  IBl  407  on  line 

Typed  Page  RAMAC  305  Typewriter 

Punched  Card  100  cards/min 

SUNOCO  Southland  Center 
Punched  Cards  100  cards/min 

Stick  Printer  30  to  80  lines/min 
Typewriter  10  char/sec 

WE  Aurora 

Card  100  cards/min 

Printer  (80  positions)  29  lines/min 
WE  GPC  New  York 

Type  323  Card  Punch  100  cards/min 
Type  370  Printer  29  lines/min 

Type  467  Printer  150  lines/min 
WE  TSD  New  York 

797  Card  Reader-Punch  120  cards/min 
323  Punch  100  cards/min 

380  Typewriter  10  chsir/seo 

Typewriter  format  control  is  possible,  but  infre¬ 
quently  used. 

WE  Winston-Salem 


Cards 

Printer 

Georgia  State 

Card 

Printer 

Printer 

Typewriter 


100  cards/min 
125  lines/min 

100  cards/min 

83  lines/min  (20  positions) 
30  lines/min  (80  positions) 
10  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


IfenufactTirer 


Type 

Quantity 

Tubes 

6211 

1,054 

6350 

81 

5919 

626 

7044 

72 

2D21 

205 

5965 

6 

Diodes 

AB 

13 

AD 

2 

AM 

112, 

Al 

275 

F 

4 

Magnetic  Cores 

14 

100 

Selenium  Rectifiers 

360 

Germanium  Rectifiers  28 

(IBM  P/N  315905  (For  stacks 

of  10) 

IBM  p/n's  2100111,  2100110, 

2100119,  2114085,  2100108, 
512073. 


CHECKING  FEATURES 

Manufacturer 

Built-in  checking  features  includ,e  parity  (odd  bit) 
on  all  internal  data  transfers  and  printing,  input 
from  cards  by  two  readings,  and  input  from  paper  tape 
by  count  of.  data  punches  by  record  (T.C.C.C.). 

programmed  checks  include  control  to  pre-establish¬ 
ed  totals,  comparing  addresses  and  part  numbers  in 
program,  and  arithmetic  proof  factors  and  reverse 
arithmetic  in  program. 


POWER,  SPACE,  WEIGHT,  AND  SITE, PREPARATION 

Manufacturer 

Power,  computer  12.6  KVA 

Area,  computer  370  sq  ft 

Room  size,  computer  I8  ft  1  in  x  20  ft  4  In(min) 
Floor  loading  50  Ibs/sq  ft 

Capacity,  air  conditioner  4  Tons 

Humidity  not  to  exceed  80?6.  Two  feet  of  headroom 
above  350  Unit.  Physical  Planning  Manual  and  assist¬ 
ance  are  available. 

USA  LOD 

Power,  computer  42.5  Kw  53 ■!  KVA 

Power,  air  cond  20  Kw  l4  KVA 

Volume,  computer  856.4  cu  ft 

Volume,  air  conditioner  9,375  uu  ft 

Area,  computer  I78  sq  ft 

Area,  air  conditioner  400  sq  ft 

Room  size,  computer  40  ft  x  40  ft 

1,600  sq  ft 

Room  size,  air  conditioner  25  ft  x  25  ft 
Floor  loading  36.8  Ibs/sq  ft 

543  IBs  concen  max 

Capacity,  air  conditioner  62.5  Tons- 

Weight,  computer  18,484  lbs 

1,600  ft.  (40  X  40  ft)  were  inclosed  within  the 
Machine  Accounting  Services  area  which  in  Itself  was 
an  incloBure  of  I67  x  87.  Although  the  entire  area 
was  air-conditioned,  additional  ducts  and  vents  were 
concentrated  in  the  computer  area. 


USA  Medical  Depot 

Power,  computer 

16.4 

KVA  at  208 

volts 

44.9  amps  at  208  volts 

Volume,  computer 

914.4 

cu  ft 

Volume,  air  conditioner 

48,000 

cu  ft 

Area,  computer 

146.3 

sq  ft 

Area,  air  conditioner 

3.200 

sq  ft 

Room  size,  computer 

18  ft  1 

in  X  20  ft 

4  in 

Floor  loading 

50 

Ibs/sq  ft 

50 

lbs  concen 

max 

Capacity,  air  conditioner  20 

Tons 

Weight,  computer 

8,432 

lbs 

Space  in  same  building  with  conventional  EAM  equip¬ 
ment  was  available.  Wiring  for  3-phase,  208  volt, 

100  ampere  power  supply,  including  receptacles  and  a 
separate  transformer  was  Installed.  Air  conditioning 
was  available;  however,  humidity  control  was^added. 
Temperature  lange  is  maintained  at  6o“  to  80  F  and 
humidity  is  maintained  between  4o^  and  60^  relative. 
The  following  components  of  the  20-ton  air  conditioner 
with  an  evaporative  condenser  are  operated  from  a 
120/208  V,  3-phase,  4  wire  grounded  "Wye": 

Electrical  system  refrigeration  compressor  motor  - 
20  H.  P.;  supply  air  fan  motor  -  5  K.  P. ;  evaporative 
condenser  motor  -  3  H.  P. ;  1  zone  re-hea-t  of  I8  Kw; 
and  1  zone  re -heat  of  25  Kw. 

Unit  is  equipped  with  electric  control  system  with 
humidlstat  controlling  of  coil  temperature. 

Thermostat  controlling  re -heat.  Operation  is  checked 
with  recording  thermometer  and  hygrometer  equipped 
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with  alarm  facilities. 

USA  Mt  Rainier  Ord  D 

Power,  computer  ^k.k  KVA  O.9O  pf  ’ 

Power,  air  conditioner  29. 0  Kw  O.9O  pf 

Volume,  computer  50.5l^  ou  ft 

Volume,  air  conditioner  105.68  cu  ft 

Area,  computer  152.40  sq.  ft 

Area,  air  conditioner  15  sq  ft 

Room  size,  computer  50  ft  x  20  ft 

Room  size,  air  cond  12  ft  x  12  ft  (Area  2  in 

car  decking  2nd  floor 

Floor  loading  I09  Ibs/sq  ft  (dlst  load) 

1,800  Ibs/sq  ft  (pressure 
under  greatest  load) 

Capacity,  air  conditioner  I5  Tons,  total  (2  sys) 
Weight,  computer  8,299  18s 

Weight,  air  conditioner  1,850  Ihs 

The  RAMAC  room  is  located  in  one  end  of  a  frame 
warehouse  converted  to  office  space.  The  room  height 
is  11  ft  2  in.  with  a  honeycomb  fa].se  celling  9  ^8 
from  tile  floor.  The  room  is  Illuminated  by  42  8  ft 
flourescent  tubes  (strip)  and  has  a  distribution  of 
approximately  60  ft/candles.  A  unique  feature  is  the 
perforated  hardboard  wall  which  acts  as  the  air  dis¬ 
tribution  panel  from  the  air  conditioner  mounted  on 
the  second  floor.  The  air  conditioner  duct  system 
has  a  117  inch  wide  x  I6  inch  deep  x  30  in  high  plenum 
chamber.  Aerial  services  is  provided  from  three  (3) 
new  25  KVA  XFMR's.  Floor  is  6  inch  reinforced  con¬ 
crete  on  grade. 

USA  Raritan 

Power,  computer  40.1  Kw  44.2  KVA  O.9O  pf 
Power,  air  condl  I8.9  Kw  21  KVA  O.9O  pf 
Volume,  computer  (2)  13>750  ou  ft 

Volume,  air  conditioner  960  ou  ft 
(Dunn  &  Bush  Package  -  Water) 

Area,  computer  (2)  1^375  sq  ft 

Area,  air  conditioner  80  sq  ft 

Room  size,  computer  25  x  55  x  10  ft 

Room  size,  air  conditioner  8  x  10  x  12  ft 
Floor  loading  1,000  Ibs/sq  ft 

4,000  lbs  oonoen  max 
Capacity,  air  conditioner  20  Tons 

Weight,  computer  17,500  18s 

Wei^t,  air  conditioner  2,100  lbs 

Site  preparations  included  existing  biillding,  mason¬ 
ry  walls,  concrete  floor,  and  wood  roof  deck  with 
automatic  water  sprinkler.  Leveled  and  tiled  floor 
and  removed  wood  columns.  Hung  fire  resistant  insula¬ 
ted  celling  and  installed  duct  work  for  air  condition¬ 
ing.  Replaced  partitions  with  fire  resistant  material. 
Installed  electric  lighting  and  power,  and  air  condi¬ 
tioning  mlt. 

USA  Red  River  Arsenal 

Power,  air  oondit  52  Kw  59 •!  KVA  O.87  pf 

Volume,  computer  8OO  ou  ft 

Volume,  air  conditioner  3>960  ou  ft 

Area,  computer  160  sq  ft 

Area,  air  conditioner  330  sq  ft 

Room  size,  computer  1,200  sq  ft 

Floor  loading  50  Ibs/sq  ft 

Capacity,  air  conditioner  44  Tons 

Weight,  computer  19,540  lbs 

Welf^t,  air  conditioner  14,000  lbs 

Air  conditioning  services  an  additional  2,000  sq 
ft  of  machine  area. 

USH  CHS 

Power,  computer  I7.6  KVA  23O  V.  AC 

Power,  air  conditioner  23O  V.  AC 

Volume,  computer  858  ou  ft 

Area,  computer  l43  sq  ft 

Room  size,  computer  21  ft  x  25  ft 

Room  size,  air  conditioner  Celling  mounted 


Floor  loading  125  Ibs/sq  ft 

Capacity,  air  conditioner  10  Tons 

Weight,  computer  11,065  lbs 

False  celling  and  walls,  rewired  for  lighting,  re¬ 
wired  for  power  distribution,  refloored  in  tile. 

Hamilton  AFB 

Power,.  Computer  12.6  KVA  208V,  34.5  amps 

60  cycle,  3  phase,  4  wire  service 
Power,  air  conditioner  220  V.  3  phase,  60  cycle 

Volume,  computer  375  cu  ft 

Volume,  air  conditioner  48  ou  ft 

Area,  computer  I8  ft  x  20  ft 

Area,  air  conditioner  8  sq  ft 

Room  size,  computer  24  ft  x  24  ft 

Floor  loading  50  Ibs/sq  ft 

Capacity,  air  conditioner  7  1/2  H.  P. 

Weight,  computer  10,162  lbs  (two  disk  stor¬ 

age  unit  (1750  lbs  ea) 
Weight,  air  conditioner  750  lbs 

A  total  of  $17,616.00  was  expended  to  prepare  24  ft 
X  24  ft  room  for  the  machine,  a  324  sq  ft  room  for 
key  punchers,  a  576  sq  ft  for  programmers  from  exist¬ 
ing  facilities.  Breakout  of  costs:  Air  condition 
unit  -  $1,400,  exhaust  fan  -  $285,  cooling  tower  - 
$500,  electrical  work  -  $7,256,  ductwork  -  $325, 
material  $4,440,  and  labor  for  the  balance. 

Offutt  AFB 

Power,  computer  16.4  KVA  208V 

Power,  air  conditioner  220V 

Volume,  computer  8,000  cu  ft 

Volume,  air  conditioner  240  cu  ft 

Area,  computer  600  sq  ft 

Area,  air  conditioner  24  sq  ft 

Room  size,  computer  20  ft  x  40  ft 

Floor  loading  50  Ibs/sq  ft 

50  lbs  concen  max 

Capacity,  air  conditioner  5  Tons 

Weight,  computer  8,432  lbs 

Weight,  air  conditioner  5OO  lbs 

Mist  be  enclosed  in  a  dust  free  room  with  humidity 
control  not  to  exceed  80^  relative  humidity  at  any 
time,  ttist  have  lightning  arrestors,  2  4-wlre  branch 
circuits  with  voltage  from  either  a  208  or  230,  60- 
cycle  5  phase  4-wlre  service  line  not  to  exceed  +  or 
-lOio. 

USAF  Richards -Gebaur  AFB 
Power,  computer  I5.I  KVA 

Power,  air  oondit  12.7  Kw  25.8  KVA  O.5  pf 
Volume,  computer  3j240  cu  ft 

Volume,  air  conditioner  578  ou  ft 

Area,  computer  1,536  sq  ft 

Area,  air  conditioner  54  sq  ft 

Room  size,  computer  20  ft  4  in  x  18  ft  1  in 
Room  size,  air  conditioner  6  ft  x  9  ft 
Floor  loading  55  Ibs/sq  ft 

Capacity,  air  conditioner  15  Tons 

Weight,  computer  8,925  lbs 

Welj^t,  air  conditioner  2,250  lbs 

Air  conditioning  and  soundproofing. 

Boeing,  Wichita 

Power,  54o  Power  Unit  12.6  KVA  208  volts 

Power,  350  Console  3.8  KVA  208  volts 

Power,  air  conditioner  12.0  KVA 

Volume,  computer  360.46  cu  ft 

Volume,  air  conditioner  68.89  cu  ft 

Area,  computer  142.67  sq  ft 

Area,  air  conditioner  15.77  sq  ft 

Floor  loading  50  Ibs/sq  ft 

Capacity,  air  conditioner  10  Tone 

Wel^t,  computer  8,432  lbs,  all  components 

Weight,  air  conditioner  1,510  lbs 

The  room  where  the  RAMAC  is  located  is  a  partitioned, 
fireproofed  division  of  a  cement  vault  and  provides 
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800  square  feet  of  office  space.  !Phe  allowable  tem¬ 
perature  variation  is  from  50°  to  90°  with  humidity 
not  exceeding  SOJ^. 

Ford  Motor  Canton 

Power,  computer  22,000  Kw  25  KVA  220V  3  phase 


WE  Aurora 

Power,  computer  11.8  Kw  I5.I  KVA  O.8O  pf  208V 


Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 


8,6to  cu  ft 
T,200  sq  ft 
28  ft  X  te  ft 
1.3  Ihs/sq  ft 
100.0  Ihs  concen  max 


3,888  cu  ft 
432  sq  ft 

18  ft  1  in  X  20  ft  4  in 
50  Ihs/sq  ft 
150  Ihs  concen  max 
8,925  Ihs, 

Site  preparation  included  glass  and  wall  partition¬ 
ing,  and  air  conditioning  controls  in  room  itself. 


Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 

Weight,  computer 


Capacity,  air  conditioner 

6  Tons  Central  System 

WE  GPC  New  fork 

Weight,  coi^iuter 

9,000  Ihs 

Power,  computer 

12.6  KVA 

Electrical  dlstrlhutions 

exhaust  system  and  neces- 

Volume,  computer 

1,925  cu  ft 

sary  fire  preventive  system. 

Area,  computer 

385  sq  ft 

Ford  Wayne 

Room  size  Large  room  w/other  equiiment 

Power,  computer  28.8  Kw 

15.1  KVA 

Floor  loading 

100  Ihs/sq  ft 

Power,  air  condlt  2.3  Kw 

47.3  KVA 

200  lhs  concen  max 

Volume,,  computer 

4oo  cu  ft 

Weight,  computer 

11,189  lhs 

Volume,  air  conditioner 

66.9  cu  ft 

Computer  will  he  located  in  huildlng  now  under  con- 

Area,  computer 

86  sq  ft 

.  struction  -  additional  power  and  floor  loading  pro- 

Area,  air  conditioner 

20  sq  ft 

vlded  during  construction. 

Room  size,  comp  &  air  cond 

15  ft  X  30  ft 

WE  TSD  New  York 

Floor  loading 

50  Ihs/sq  ft 

Power,  computer 

15.7  KVA 

2,140  Ihs  concen  max 

Power,  air  cond 

19.4  Overhead  units 

Capacity,  air  conditioner 

8  Tons 

(Two  GE  No.  FCA-50) 

Wel^t,  computer 

8,925  Ihs 

Volume,  computer 

430.9  cu  ft 

Weight,  air  conditioner 

1,050  Ihs 

Volume,  air  conditioner 

210  cu  ft 

SUNOCO  Philadelphia 

Area,  computer 

92.4  sq  ft 

Power,  computer 

15  KVA 

Room  size,  computer 

24  ft  X  28  ft 

Volimie,  computer 

4,000  cu  ft 

Floor  loading 

150  Ihs/sq  ft 

Volume,  air  conditioner 

l40  cu  ft 

1,362  lhs  concen  max 

Area,  computer 

400  sq  ft 

Capacity,  air  conditioner 

10  Tons 

Area,  air  conditioner 

20  sq  ft 

Weight,  computer 

9,370  lhs 

Room  size,  computer 

24  ft  X  42  ft 

Weight,  air  conditioner 

3,000  lhs 

Capacity,  air  conditioner 

12  Tons 

The  computer  is  presently  Installed  in  leased  space 

Weight 

Lhs. 

A  move  to  our  new  huildlng  is  expected  in  about  6 

Key  Punch 

204 

months.  The  two  air  conditioning  units  of  5  tons 

.  Key  .Punch 

208 

capacity  each,  are  suspended  from  the  celling.  A. 

Key  Punch 

208 

temporary  wooden  ramp  has  been  provided  to  protect 

Verifier 

222 

the  exposed  cables  connecting  the  machines.  A  feeder 

Sorters 

492 

cable  was  installed  from  the  ground  to  the  foxirt 

Collator 

84o  approx. 

floor. 

Reproducing 

1,289 

WE  Winston-Salem 

Tab -off-line 

3,286  .  • 

Power,  computer  38.3  Kw 

15  KVA 

Tab -on-line 

3,286+ 

Power,  air  conditioner 

25  KVA 

Interpreter 

770  approx. 

Volume,  computer 

402.6  cu  ft 

RAMAC -Console 

1,015 

Volume,  air  conditioner 

i4,4oo  cu  ft 

Desk  Unit 

2,i4o 

Area,  ccmputer 

84.1  sq  ft 

Process  Unit 

1,945 

Area,  air  conditioner 

1,200  sq  ft 

Power 

1,810 

Floor  loading 

164.5  Ihs/sq  ft 

Punch  (RAMAC) 

760 

631  lhs  concen  max 

Site  preparation  included  sound  absorbent  tile  on 

Capacity,  air  conditioner 

12  Tone 

walls,  air  conditioning  added,  and  power  lines  added 

Weight,  computer 

15,835  lhs 

with  floor  outlets. 

SUNOCO  Southland  Center 
Bower,  computer  9.339  Kw  16.1|-  KVA 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Floor  loading 


0.57  pf 


3,200  cu  ft 
248  cu  ft 
400  sq  ft 
31  sq  ft 
50  Ihs/sq  ft 
100  Ihs  concen  max 

Capacity,  air  conditioner  7  l/2  ITons 
Weight,  computer  8,925  Ihs 

Weight,  air  conditioner  ,750  Ihs 

Site  preparation  included  electric  outlets,  supple¬ 
mental  air  conditioning,  and  heat  discharge  plenums. 


Building  perimeter  heating  removed  and  Insulated 
sound  deadening  wall  installed.  Air  handling  unit 
utilizing  existing  steam  and  chilled  water  Installed. 
Extensive  rearrangement  of  personnel  and  electrical 
telephone  facilities  to  provide  the  necessary  space. 
Special  plenums  constructed  over  power  units  .for  heat 
outtaKe . 

Georgia  State 

Power,  computer  9.34  Kw  16.4  KVA  O.57  pf 
Volume,  computer  534  cu  ft 

Area,  computer  I6I  sq  ft 

Room  size,  computer  17  ft  x  21  ft 

Floor  loading  52.4  Ihs/sq  ft 

Weight,  computer  8,432  Ihs 

Installed  in  existing  huildlng  modified  only  to  the 
extent  of  partitioning  the  area  so  that  the  computer 
itself  occupies  a  separate  room.  Two  ioO  ampere  cir¬ 
cuits  for  system  and  exhaust  head  with  3,000  cu  ft/mln 
fan  Installed. 
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PRODUCTION  RECORD 

Manufactiirer 

Time  required  for  delivery  8  months 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 
Basic  System 

505  Erocesslng  unit  $189,950,  or  5,200/month  and 
550  Dish  Storage  unit  up,  (printed  output) 

5T0  Printer 

525  Card  Punch  $167,850,  or  2,875/month  and 

380  Console  -  up,  (punched  card  output) 

540  Power  Supply 


Details  availahle  on  request. 


USA  LOD 

$12,297  iDasic  prime  shift  rental 
USA  Medical  Depot 

per  month. 

505 

Processing  Unit 

525 

Card  Punch 

340 

Power  Supply 

550 

Disk  Storage 

380 

Console 

407 

Printer 

Total  Monthly  Rental  Cost: 
Additional  Equipment 

3 

024 

Card  Punches 

5 

056 

Card  Verifiers 

2 

083 

Sorters 

1 

077 

Collator 

1 

088 

Collator 

2 

519 

Document  Originating 

Machines 

1 

557 

Interpreter 

2 

407 

Accounting  Machines 
Total  Monthly  Rental 

Cost:  $3, 275/:sohth 

USA  Mt  Rainier  Ord  D 

Basic  System 

Each  system  $4, OOO/month. 

Additional  Equipment 
Each  system  $2, 472/month. 
USA  Raritan 


Lot  No.  1  Basic  System  Ho.  I819 


Unit  Price 

Amount/ 

Model 

Type 

per  Month 

Month 

RAMAC  Processing 
Unit 

1 

305 

$1,250 

$1,250 

Card  Punch 

1 

323 

225 

225 

Card  Punch 

1 

323 

225 

225 

Disk  Storage 

14 

350 

1,600 

1.600 

Console 

1 

380 

400 

'4oo 

Power  Unit 

1 

340 

325 

325 

$¥7^ 

Lot  No.  1  Additional  Equipment  System  Ho.  I8I9 


Unit  Price  Amount/ 


Ifodel 

per  Month 

Month 

Addn  Char  Sel  Pos 

128 

$  2 

$  2 

Addn  Cycle  Delay  Units 

244 

10 

10 

Char  Sel  1  Grp  of  6 

130 

5 

5 

Spl  Pos 

Addn  Latch  Selectors 

722 

10 

30 

Addn  Gp  Dhl  Dist 

284 

8 

8 

Addn  Process  Tracks 

610 

10 

20 

Prog  Entry  Isolation 

615 

25 

25 

Program  Exit  Split 

614 

15 

15 

Printer  Output  Track 

607 

5 

5 

Disk  Storage  Control 

282 

80 

80 

(Model  14) 

2nd  Addn  Gp  Dbl  Dist 
RPft  E9OI72 

10 

20 

5  Addn  Compg  Pos,  RPQ  E90I65 

5 

10 

Character  Sel  Split,  RPQ  E90I63 

15 

30 

W/P  Cycle  Overlap,  RPQ  E90164 

25 

25 

Latch  Selectors,  RPQ  E90174 

10 

20 

Single  Dist  4l  to  80,  RPQ  E9OI7I 

18 

18 

323  T  Track,  RPQ  M86989 

115 

115 

5  Blank  Trans  Sel  Pos,  RPQ  79638 

5 

10 

Slmult  Rec’  Adv  Pgm  Adv,  RPQ  W86833 

30 

30 

Tracks  $  ,and  *,  RPQ  E94512 

17 

17 

Dbl  Punch  Blank  Col  Detect 

300 

8 

48 

Grp  4  Five  Pos  Co  Selectors 

705 

5 

25 

Digit  Selector 

275 

5 

5 

Group  5  Two  Pos  Pilot  Select 

703 

10 

20 

Digit  Selector 

275 

5 

5 

Group  5  Two  Pos  Pilot  Select 

703 

10 

20 

Dbl  Punch  Blank  Col  Detect 

500 

8 _ 

48 

Grp-  4  Five  Pos  Co  Selectors 

705 

5 

23 

Dual  Access,  RPQ  M90487 

830 

850 

Auto  Address  Conv,  RPQ  E9017O 

35 

35 

Aux  Card  Counter,  RPQ  E9OI62 

15 

15 

$1,571 

Lot  No.  2,  Basic  System  No.  1820 

Unit  Price  Amount/ 


Model 

Type 

per  Month 

Month 

RAMAC  Processing 
Unit 

1 

305 

$1,230 

$1,230 

Card  Punch 

1 

323 

225 

223 

Card  Punch 

1 

323 

225 

225 

Disk  Storage 

13 

350 

1,530 

1,550 

Console 

1 

380 

4oo 

4oo 

Power  Unit 

1 

540 

325 

Total 

325 

$3,975 

Lot  Ho.  2,  Additional  Equipment  System 

No.  1820 

Unit  Price 

Amount/ 

Model  per 

Month 

Month 

Addn  Char  Sel  Pos  128 

$  2 

$  2 

Addn  Cycle  Delay  Units  244 

10 

10 

Char  Sel  1  Grp  of  6  Spl  130 

Pos 

5 

5 

Addn  Latch  Seleotros  722 

10 

50 

Addn  Gp  Dbl  Dist  284 

8 

8 

Addn  Process  Tracks  6IO 

10 

20 

Prog  Entry  Isolation  615 

25 

25 

Program  Exit  Split  6l4 

13 

15 

Printer  Output  Track  607 

5 

5 

2nd  Addn  Gp  Dbl  Dist,  RPQ  E  90172 

10 

20 

5  Addn  Compg  Pos,  RPQ  E9OI63 

5 

10 

Character  Sel  Split,  RPQ  E9OI63 

15 

30 

W/P  Cycle  Overlap,  RPQ  E90164 

23 

25 

Latch  Selectors,  RPQ  E90174 

10 

20 

Single  Dist  4l  to  80,  RPQ  E9017I 

18 

18 

323  T  Track,  RPQ  M86989 

115 

115 

5  Blank  Trans  Sel  Pos,  RPQ  79638 

5 

10 

Slmult  Rec  Adv  Pgm  Adv,  RPQ  W86853 

30 

30 

Tracks  $  and  *,  RPQ  E94312 

17 

17 

Dbl  Punch  Blank  Col  Detect  5OO 

8 

48 

Grp  4  Five  Pos  Co  Selectors  705 

5 

25 

Digit  Selector  273 

5 

5 

Group  5  Two  Pos  Pilot  Selec  703 

10 

20 

Digit  Selector  275 

5 

5 

Grp  5  Ti-fo  Pos  Pilot  Select  703 

10 

20 

Dbl  Punch  Blank  Col  Select  300 

8 

48 

Grp  4  Five  Pos  Co  Selectors  705 

5 

25 

Dual  Access,  RPQ  M90487  (E93455) 

850 

850 

Auto  Address  Conv,  RPQ  E90I68 

35 

35 

Aux  Card  Counter,  RPQ  E9OI62 

15 

15 

Total 

$1,531 
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USA  Red  Elver  Arsenal 


Type/Model  or 

-gSaS?  Code.  RPQ#  Deacrlotion  Total 

- -  SiZ  Reni»l 

Basic  Equipment  for  Red  River  Arsenal 


305  1 
323  1 
323  2 
607 

273511  M86989 

3it0  1 
350  13 
350  111 
350  Hi 
282 

272781  .  .  W881i25 

380  1 

M90I187 

M90I187 

M90I187 


Special  Devices 


Processing  Units 
Card  Punches 
Card  Punches 
T  Tracks 
323  on  T  Track 
Power  Units 
Disk  Storage 
Disk  Storage 

Disk  Storage  (Third  File) 

Disk  Storage  Control 

Disk  Storage  Control  (Third  File) 

Consoles 

Dual  Systems  Control 
Dual  Access  Arms  for  Model  13 
Dual  Access  Arms  for  Model  lli 
Dual  Access  Arms  for  Model  Hi 
(Third  File) 


Type  305  Coinputer 

263601  79275 

128 
2I1I1 
130 

722 

276I1OI  73009 

281i 

270801  77106 

27I601  77105 

610 

6lli 

613 

266I1OI  79639 

275001  85259 

277201  8II168 

265601  79638 

82365 

277001  W86833 

W90592 

W90592 

W90592 

W90592 

Type  323  Card  Punch 


Automatic  Inquiry  Address 
Conversion 

Character  Selectors  -  3 
Additional  Positions 
Cycle  Delays  -  1  Group  - 
I5  Additional 

Character  Selectors  -  1  Group  of 
6  Special  Positions  X-No  X,  0- 
So  0 

Latch  Selectors  »  3  Groiqis  -  10 
8  ()10  per  grovq) 

Latch  Selectors  -  2  Groups 
8  #10  per  group 
Double  Distributors  -  1  Group 
of  20 

Double  Distributors  -  2  Grouns 
of  20  8  |10 

Single  Distributors  -  2  Groups 

of  20  8  #9  -  - 

Processing  Tracks  -  li  Additional 
(2  Groiqis  @  llO) 

Program  Exit  Splits 
Program  Entry  Isolation 
Coiparing  Units  -  10  Additional 
Positions  8  #5  per  grovqj  of  5 
Exit  Cycle  -  To  cycle  overlap 
Character  Selector  Splits 
Blank  Transmission  Selectors  - 
2  Additional  Groups  8  #5  per 
groi^  of  5 
Erase  on  Transfer 
Simultaneous  Impulse  of  Record 
Advance  and  Program  Advance 
W  X  Processing  Tracks 
X  Z  Processing  Tracks 
/  U  Processing  Tracks 
#  *  Working  Storage  Tracks 


2 

$ 

35 

$ 

70 

2 

2 

Jl 

2 

10 

20 

2 

5 

10 

2 

30 

60 

2 

« 

20 

$ 

ho 

2 

8 

16 

2 

20 

ho 

2 

18 

36 

2 

20 

liO 

2 

15 

30 

2 

25 

50 

2 

10 

20 

2 

25 

50 

2 

30 

60 

2 

10 

20 

2 

10 

20 

2 

30 

60 

2 

25 

50 

2 

25 

50 

2 

25 

50 

2 

17 

3li 

300 

703 

705 

275 


60  Additional  DPBC  8  #8  each  10 
2  Groins  5-2  PosiUon  Pilot 
Selectors  8  $10  per  groi?) 

5  Croups  Jt-5  Position  Co- 
Selectors  8  $5  per  group 
Digit  Selectors 

TOTAL  REHTAL 

523 


ll 

48 

192 

4 

20 

80 

ll 

25 

100 

4 

5 

20 

1  13,807 
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Rental  Rates  for  Basic  System 
Machine  Name 
305  Processing  Unit 
325  Card  Punch 
3^0  Power  Unit 
350  Disk  Storage,  m  11 
350  Disk  Storage,  Mdl  12 
407  Printer 
380  Console 


Monthly  Rental 

$1,726.00 

270.00 

325.00 

1,050.00 

1,100.00 

1,042.50 

495.00 


Rental  Rates  for  Additional  Equipment 
381  Remote  Inquiry  Station  208.00 

1926  Remote  Inquiry  Station  250.00 

Maintenance  service  included  in  rental  contract. 

Hamilton  APB 
Actual  Cost  per  month. 

Component  Basic  Use  Charge  Basic  Use 

305  Processing  Unit  $1,564  176  Hrs. 

323  Card  Punch  333  176  Brs. 

340  Power  Supply  325  176  Hrs. 

350  Disk  Storage  65O  I76  Hrs. 

350  Disk  Storage  700  I76  Hrs. 

370  Printer  360  176  Hrs. 

380  Console  400  I76  Hrs. 


$4,332 

NOTE:  Extra  use  charges  average  slightly  over  $2,000 
per  month  for  a  total  rental  of  $6,332  per  month. 


026  Printing  Card  Punch 

056  Verifier 

082  Sorter 

089  Collator 

407  Accounting  Machine 

519  Originating  Machine 

552  Interpreter 


Machines  are  used  jointly  with  Statistical  Services, 
a  total  of  $1,442  per  month  is  for  supply  use  only. 
Offutt  APB 

The  305  Processing  Unit,  323  Card  Punch,  340  Power 
Unit,  350  Disk  Storage,  570  Printer,  380  Console,  cost 
$199^550  and  rents  at  $3,600/month. 

The  additional  equipment  cost  $l8,4l8  and  rents  at 
$443/month.  Maintenmce  cost  $494. 75/month. 

The  additional  equipnent  consists  of: 

2  Qps  of  5  Addn  Comparing  Positions 
2  Ops  of  2  Addn  Work  Processing  Tracks 

2  Gps  of  Addn  20  Single  Position  Distrlhutors 

3  Gps  of  20  Adda  Double  Distrlhutors 

4  Gps  of  10  Addn  Double  Position  latch  Selectors 
1  Gp  of  3  Addn  Character  Selectors 

1  Gp  of  15  Addn  Cycle  Delays 
1  Program  Exist  Split 

1  X  No  X  Bit  and  Zero  no  Zero  Bit  Selectors 

2  Gps  of  5  Addn  Blank  Transmission  Selectors 
1  Character  Selector  Split 

1  Division 

1  Program  Entry  Isolation 
1  Multiple  Record  Transfer 
1  Checking  Multiple  Record  Transfer 

1  Compare  Search 

2  Gps  of  5  Two  Pos  Pilot  Selectors 
1  Gp  of  4  Five  Pos  Co  Selectors 

3  Gps  of  10  Double  Punch 

1  Cipher  to  Replace  Numeric  Zero 
USAP  Richards -Gebaur  APB 

IBM  305,  340,  380,  323,  350,  and  370  rents  at  $50,910 
per  year. 


Boeing,  Wichita 
Basic  System 

305  Processing  Unit  $74,270 

340  Power  Unit  24,700 

380  Console  28,4o6 

Total  $127,370 

Ad.ditlonal  Equipment 
323  Card  Punch  •  $12,580 

350  Disk  Storage  34,500 

‘  370  Printer  22,100 

Total  $69,180 


System  is  not  purchased. 

Basic  System  Hourly  Rates 
305  Processing  Unit  $7.83 

340  Power  Unit  i.85 

380  Console  2.27 

Additional  Equipment ■  Hourly  Hates 
323  Card  Punch  $1.31 

350  Disk  Storage  3-69 

370  Printer  1.99 

Ford  Motor 
Basic  System 

$4,800  monthly  contract,  I76  hours/month. 

Additional  Equipment 

$1,600  monthly  contract,  I76  hours/month. 

Ford,  Wayne 

Basie  system  $3,900  per  month,  including  Type  370 
Printer,  323  Pimch,  305  Process  Unit,  and  380  Type¬ 
writer  and  Reader. 


off- shift) 
off-shift) 
off-shift) 

(off-shift) 

(off-shift) 

(off-shift) 


Additional  Equipment 


Type  407  Accounting  Machine 

$1,135  month 

Type  525  Summary  Punch 

SUNOCO  Philadelphia 

85  per  month. 

1  024  Key  Punch 

$  40.00 

1  026  Key  Punch 

60.00 

1  026  Key  Punch 

63.00 

1  056  Verifier 

50.00 

2.  082  Sorters 

55.00  ea. 

1  085  CoUator 

125.00 

1  514  Reproducing 

149.00 

1  407  Tab-off-line 

835.00 

1  407  Tab-on-line 

1,067.50 

1  548  Interpreter 

100.00 

1  380  RAMAC-Console 

400.00 

1  550  Desk  Unit 

1,050.00 

1  305  Process  Unit 

1,555.00 

1  340  Power 

325.00 

1  325  Punch  (RAMAC) 

245.00 

Excise  Tax 

596.00 

Penna.  Sales  Tax 

270.82 

Total  $7,041.32 

SUNOCO  Southland  Center 
Basic  System 

305  Processing  Unit,  323  Card  Punch,  340  Power  Supply, 
350  Disk  Storage,  370  Printer,  and  38O  Console  rente 
at  $3,833/month. 

Additional  Equipment 

083  Sorter,  077  Collator,  407  Printer,  and  514  Summary 
Punch  rents  at  $l,432/month. 

WE  Aurora 


Basic  System 

Per  Month 

305 

Processing  Unit 

$1,250 

323 

Cetrd  Punch 

225 

350 

Disc  Storage  Unit 

650 

54o 

Power  Supply 

325 

380 

Console 

400 

570 

Printer 

350 

$3,200 

IBM  305  RAMAC 


324 


Additional  Eguipnent 

284  (20)  Doubie  Distributor  $  8 

609  Erinter  Output  Track  5 

610  Additional  Processing  Track  10 

613  Erograa  Isolation  25 

722  Additional  Selectors  10 

614  Split  Program  Exits  I5 

128  Additional  Character  Selectors  2 

Additional  Blank  Transmission  5 


,  f5o 

Plus  10^  Federal  excise  tax. 

WE  GPC  New  York 

305,  340,  380,  3T0,  232,,  and  407  rents  at  $70,250 
per  year. 

WE  TSD  New  York 

The  305  Process  Unit,  350  Pile  Unit,  380  Console, 
34o  Power  Unit,  and  323  Card  Punch  rent  at  $3,554 
per  month  plus  13^  tax. 

The  797  Reader  Punch  rents  at  $1,100  per  month, 
plus  135^  tax. 

WE  Winston-Salem 

The  IBM  305,  IBM  323,  IBM  340,  IBM  35O,  IBM  407 
(on  line),  and  IBM  38O  rent  at  $7,018. 

The  IBM  085  (2),  IBM  558,  IBM  5l4  (2),  IBM  407, 
IBM  083,  IBM  024  (2),  and  IBM  O56  (2)  rent  at  $957 
monthly. 


Georgia  State 

Monthly 

Type 

Description 

Rental  Cost 

305 

RAMAC 

$1,250 

289 

Direct  Division  Device 

45 

323 

Card  Punch 

225 

340 

Power  Supply 

325 

350 

Disk  Storage 

650 

370 

Printer 

350 

380 

Console 

4oo 

Additional  Equipment 

402 

Accounting  Machine 

195 

514 

Reproducing  Punch 

70 

026 

Printing  Card  Punch 

60 

082 

Sorter 

40 

Monthly  rates  less  6056. 


USA  Medical  Depot 

Three 

Used 

8-Hbur  Shifts 
Recommended 

Supervisors 

7 

7 

Programmers 

2 

2 

Coders 

2 

2 

Clerks 

3 

3 

Operators 

10  ■ 

10 

Engineers 

1 

1 

In-Output  Oper 

1.. 

•  1 

Methods  of  training  used  includes  IBM  Customer 
Education  Program  and  on-the-job  training. 


Louisville  Medical  Depot  utilizes  an  Integrated 
system  of  RAMiC  305  and  conventional  IBM  electrical 
accounting  machines.  All  major  program  applications 
are  dependent  on  the  availabU-ity  of  both  types  of 
equipment.  Two  (2)  personnel  only  are  assigned  full 
time  to  operation  of  the  RAMAC  305  and  these  are 
included  in  the  figures.  Ail  other  personnel  are 
involved  in  operations  as  they  pertain  to  RAMAC  305 
and/or  conventional  electrical  accounting  machines. 
The  engineer  is  furnished  by  IBM  at  no  charge. 


USA  Mt  Rainier 

Ord  D 

One  8-Hbur 

Two  8-Ebur 

Shift 

Shifts 

Used  Recomm  l 

Used  "ocomm 

Supervisors 

2 

2 

2  2 

Analysts 

1 

2 

Programmers 

4 

5 

Clerks 

1 

1 

Librarians 

1 

1 

Operators 

2 

3 

2  3' 

Engineers 

1 

HM  Corp 

In-Output  Oper 

2 

2 

2 

Programmers  and  console  operators 

are  women,  very 

capable. 

Methods  of  training  used  includes  aptitude  tests, 
schooling  three  (3)  weeks  xmder  direction  of  IBM, 
additional  six  (6)  weeks  on  special  features,  and 
one  (1)  year  on-the-job  for  productive  programming, 
coding  and  control  panel  wiring. 

USA  Raritan 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Number  of  people  needed  to  define  eind  develop  a 
program  depends  on  complexity  of  application.  How¬ 
ever,  once  programmed  and  running,  one  operator  per 
shift  can  handle  feeding  of  cards  and  removal  of 
printed  reports. 

Training  made  available  at  Educational  Centers  and 
local  branch  offices  in  principal  cities. 

USA  LCD 

One  8-Hbur  Shift 

Supervisors  3 

Programmers  7 

Operators  3 

Three  additional  operators  are  required  for  each 
additional  8  hour  shift. 


Two  8-Hbur  Shifts 


Supervisors 
Analysts 
Programmers 
Clerks 
Operators 
In-Output  Pper 


Used 

4 

5 
5 
2 
4 
2 


Recommended 

4 

5 

3 

2 

4 

2 


Coding  is  an  integral  pert  of  programming,  there¬ 
fore  ,_  coders  axe  not  shown  as  a  personnel  requirement. 

Engineers  and  technicians  are  supplied  by  the  manu¬ 
facturer  as  required. 

Tape  handlers  are  not  required  with  this  equlpnent. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  manufacturer’s 
schools,  on-the-job  training,  and  government  sponsor¬ 
ed  schools. 

USA  Red  River  Arsenal 


Analyst  functions  performed  by  programmers  at  pres¬ 
ent  time  as  a  means  of  developing  analysts. 

Data  Processing  Activity  la  to  be  reorganized  to 
conform  with  needs  as  developed  through  actual  opera¬ 
tions. 

Operation  tends  toward  open  shop. 

3  weeks  formal  training  furnished  by  contractor. 

23  weeks  on-the-job  training. 


Supervisors 

Programmers 

Clerks 

Operators 

Engineers 


Two  8-Hbur  Shifts 
Used  Recommended 

3  3 

10  10 

1  1 

8  .  8 
2  2 


Methods  of  training  used  includes  class  room  and 
on-the-job  training  for  programmers,  operators, 
Einalysts,  and  key  personnel  of  application. 
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USN  CNS 

Two 

8-Hour  Shifts 

Used 

Recommended 

Supervisors 

1 

1 

Analysts 

2 

2 

Programmers 

k 

4 

Operators 

5 

3 

Methods  of  training  include  manufacturer's  training 

courses  and  on-the-job  training. 

Hamilton  APB 

One 

8-Hour  Shift 

Used 

Recommended 

Supervisors 

1 

1 

Programmers 

2 

2 

Coders 

5 

3 

Clerks 

T 

7 

Engineers 

On  call  when  operating 

In-Output  Oper 

2 

2 

Clerks  are  key  punch  operators  (4)  and  input  and 

output  (3)  clerks. 

Customer  Service  Engineer  is  on  call  when  operating. 
A  full  second  8-hour  shift  Is  not  used. 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  formal  on-the- 
joh  (OJT)  and  formal  classroom  when  required  by  pro¬ 
gram  or  system  changes. 

Offutt  AFB 


First 

8-Hour 

Second  8-Hour 

Third  8-Ifc>ur 

Shift 

Shift 

Shift 

U 

R 

U 

R 

U 

R 

Supervisor  1 

1 

1 

1 

1 

1 

Coders  3 

3 

2 

2 

1 

1 

Librarian  1 

1 

1 

1 

1 

1 

Operator  2 

2 

■  1 

1 

1 

1 

Engineers 

Contractor 

Personnel 

on  call 

Technician 

Contractor  Personnel 

on  call 

EDP  program  within  SAC  is  controlled  by  the  EDP 
Development  Group  assigned  by  SAC  Hq.  All  programmers 
for  supply  application  of  EDP  within  SAC  are  assigned 
to  this  Development  Group.  No  programmers  are  assign¬ 
ed  base  level.  Engineers  and  techs  are  on  call  2h 
hours  a  day  from  contractor  service. 

Methods  of  training  includes  8  week  formal  class¬ 
room  training  for  console  supervisors  and  operators. 

2  week  course  for  high  level  supervisors  and  managers. 
No  directed  on-the-Job  training. 

USAF  Hichards-Gebaur  AFB 


Supervisors 

Programmers 

One  8-Hbur  Shift 

Used  Recommended 

1 

2  3 

Coders 

2 

3 

Operators 

3 

3 

In -Output  Oper 

4 

4  - 

Operation  tends  toward 'open  shop. 
Methods  of  training  used  includes 

on-the-Job  train- 

ing  and  IBM  school. 

Boeing,  Wichita 
First  8 -Hour 

Second  8-Hbur 

Third  8-Hour 

Shift 

Shift 

Shift 

U  R 

U  R 

U  R 

Supervisor  1 

Programmer  k 

Operator  5 

In-Output  Oper  2 

Six  keypunch  operators  prepare  the  input  cards  from 
source  documents.  Up  to  22  different  transactions 
are  handled  in  a  normal  day's  processing. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  IBM  schools  and 
on-the-Job  training. 


Ford  Motor  Canton 

First  8-Eour  Second  8-Hour  Third  8-Hour 


Shift 

'  Shift 

Shift 

Supervisors 

1 

Analysts 

1 

Programmers 

1 

Coders 

2 

2 

1 

Clerks 

2 

Librarians 

1 

Operators 

2 

1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  International 
Business  Machine  Corporation  specialized  training 
and  local  programs. 

Ford,  Wayne 

One  8THbur  Shift  Two  8-Hour  Shifts 
Used  Reeomm  Used  Recomm 


Supervisors 

Programmers 

Coders 

Operators 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  IBM  Specialized 
School . 


SUNOCO  Philadelphia 

One  8-Hour  Shift 


Supervisors  1 

Operators  2 

4  analyst-programmers  prepared  original  system  and 
program.  They  are  not  part  of  the  department  opera¬ 
ting  RAMAC. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  a  2  week  IBM 
school  and  on-the-Job  instruction. 

SUNOCO  Southland  Center 


Supervisors 

Analysts 

Programmers 

Clerks 

Operators 


One  8-Hour  Shift 
Used  Recommended 
1  1 

1  2 

1  2 

1  1 

1  1 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  Equipment  Supplier 
Schools  and  on-the-job  training. 

We  only  contemplate  single  shift  operations  at  this 
time. 


WE  Aurora 

One  6-Hour  Shift 


Supervisors  1 
Analysts  1 
Programmers  1 
Operators  1 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  selected  employ¬ 
ees  with  previous  EAM  expevience  and/or  aptitude, 
attendance  at  IBM  Educational  Centers,  and  extended 
de-bugging  recording  of  common  errors. 

Views  may  change.  Above  based  on  four  months  of 
"machine"  experience., 

WE  GPC  New  York 


One  8-Hour  Shift 


Supervisors  1 
Analysts  .  2 
Programmers  1 
Clerks  16 
Operators  2 


I^thods  of  training  used  includes  IBM  schools  and 
two  week  class  conducted  by  supervisor. 
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WE  TSD  New  York 


One  8-Hbur  Shift 


Supervisors  2 
Analysts  5 
Programmers  8 
Operators  2 


The  computer  is  normally  used  on  a  single  shift 
basis .  The  size  of  the  staff  is  due  to  the  high 
percentage  of  development  work  done  on  the  computer. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  staff  training 
program  (learn  Dlstrihuting  House  Operation).  Time 
I’equired  is  up  to  one  year.  IBM  Program  School  for 
p05  RAMAC  is  two  weeks.  Apprentice  period  is  from  6 
months  to  a  year. 

WE  Winston-Salem 


One 


Supervisors 
Analysts 
Programmers 
Operators 
In-Output  Oper 

Methods  of  training  used  includes 
school  and  on-the-joh  training. 

Georgia  State 

One 

Used 


8-H6ur  Shift 
1 
2 
3 
1 
5 

manufacturer ’ s 


8-Hbur  Shift 
Recommended 


Supervisors 

Programmers 

Clerks 

Operators 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  IM  schools  and 
on-the-job  training. 


RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Manufacturer 

System  features  and  construction  techniques  utilized 
by  the  manufacturer  to  insure  required  reliability 
includes  Internal  machine  checking  for  correct  char¬ 
acter  transfers.  Arms  retract  during  data  altera¬ 
tions,  disk  heads  float  on  air  and  lift  off  surface 
with  power  failure,  designed  to  operate  correctly 
with  marginal  voltage,  selected  components,  final 
testing  during  manufacturing,  and  by  customer  engi¬ 
neers.  Availability  is  better  than  8556  avereige  for 
Installed  systems. 

USA  LCD 

Passed  Customer  Acceptance  Test  I5  Jun  60 
Time  is  not  available  for  rent  to  outside'  organiza¬ 
tions  . 

USA  Medical  Depot 

Good  time  3^.5  Hours/Week  (Average) 

Attempted  to  run  time  55  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  tun  time)  O.98 
Above  figures  based  on  period  1  Jul  59  to  3I  Mar  60 
Passed  Customer  Acceptance  Test  Apr  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

System  has  operated  without  mechanical  error  during 
the  period  on  which  figures  are  based. 

USA  Mt  Rainier  Ord  D 

Average  error-free  running  period  Fair  during  1st 

two  weeks 

Good  time  60  Hours/Week  (Average) 

Attempted  to  run  time  60  Hburs/Week  (Average) 

Operating  ratio  Good  after  five  weeks  in  operation 
Above  figures  based  on  period  27  Jun  60  to  5  Aug  60 
Passed  Customer  Acceptance  Test  2h  May  60 
Time  is  not  available  for  rent  to  outside  organization 


After  six  (6)  weeks  of  operation  programmers  and 
off-line  operational  errors  were  decreasing,  likewise 
machine  down  time  and  errors  due  to  machine. 

USA  Raritan 

Good  time  59  Hburs/Week  (Average) 

Attempted  to  run  time  70  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.85 
Above  figures  based  on  period  23  Mar  60  to  5  Apr  60 
Passed  Customer  Acceptance  Test  3  60 

Time  is  available  for  rent  to  q\iallfled  outsld'-  or¬ 
ganizations  . 

The  above  time  is  based  on  a  I6  hour  shift  because 
two  computers  are  involved.  They  are  tied  together 
with  dual  control,  dual  access  devices  making  one 
systems 

The  period  designated  is  for  the  standard  of  per¬ 
formance  GSA  contract. 

Latest  information  pn  reliability,  operating  exper¬ 
ience  and  time  availability: 

Good  time  209  Hours/Week  (Averaged 

Attempted  70  run  time  255  Hours/Week  (Average) 

Operating  ratio  0.82 

Above  figures  based  on  period  1  Apr  60  to  30  Apr  60 
The  above  information  is  based  on  two  computers 
scheduled  for  25  hours  during  the  testing  and  de¬ 
bugging,  file  load  and  conversion  period.  No  opera¬ 
tional  experience  to  date. 

USA  Red  River  Arsenal 

Good  time  157  Hburs/Week  (Average) 

Attempted  to  run  time  157  Hburs/Week  (Average) 

/Operating  ratio  0.936 

Above  figures  based  on  period  1  Mar  60  to  31  Mar  60 
Passed  Customer  Acceptance  Test  29  60 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USN  CNS 

Average  error-free  running  period  20  Hours 
Good  time  112  Hours/Week  (Average) 

Attempted  to  run  time  II8  Hours/Week  (Average) 

Operating  ratio  0.95 

Above  figures  based  on  period  1  Jan  60  to  30  Jun  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Original  machine  with  5,000,000  characters  of  random 
access  storage  was  installed  February  1958.  Storage 
was  expanded  to  10,000,000  characters  in  November 

1958. 

In  March  i960  a  new,  double  density  machine  with 
20,000,000  characters  random  access  storage  was  in¬ 
stalled  and  accepted  to  replace  original  equipment. 
Hamilton  AFB 

Average  error-free  running  period  Ho  average  error- 
free  period  known.  Machine  is  so  reliable  that 
it  will  not  make  any  errors  for  weeks  at  time  and 
then  one  or  two  errors  could  happen  at  any  time. 
Good  time  95  Hours/Week  (Average) 

Attempted  to  run  time  102  Hburs/Week  (Average) 

Operating  ratio  O.93 

Above  figures  based  on  period  from  JvlL  59  60  Apr  60 
Passed,  Customer  Acceptance  Test  Feb  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Offutt  AFB 

Good  time  72  Hours/Week  (Average) 

Attempted  to  run  time  j8  Hburs/Week  (Average) 

Operating  ratio  O.927 

Above  figures  based  on  period  1  Jah  60  to  3I  Jan  60 
Passed  Customer  A.cceptance  Test  Mdy  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 
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USAF  Elchards-Ge'baxrr  APB 

Average  error-free  running  period  48  Hours 

Good  time  48  ..Hours/Week  (Average) 

Attempted  to  run  time  48  Hours/Week  (Average) 

Operating  ratio  1.0 

Above' figures  based  on  period  1  Feb  60  to  50  Apr  60 
T-ime  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Boeing,  Wiobita 

Average'  error-free  running  period  28.18 

Good  time  121.20  Hburs/Week  (Average) 

Attempted  to  run  time  139-45  Hours/Week  (Average) 

Operating  ratio  0.8695 

Above  figures  based  on  period  1  Mar  60  to  51  Mar  60  ■ 

Passed  Customer  Acceptance  Test  10  Jun  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Ford  Motor  Canton 

Average  error-free  running  period  T2  Hours 

Good  time  5T  Hours/Week  (Average) 

Attempted  to  run  time  42  Hburs/Week  (Average) 

Operating  ratio  0.88 

Above  figures  based  on  period  4:00  am  Monday  to  8:00 

am  Saturday 

Passed  Customer  Acceptance  Test  1  Oct  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Ford,  Wayne 

Good  time  50  Hburs/Week  (Average) 

Attempted  to  run  time  52  Hours/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  I5  Mar  60  to  15  Apr  60 
Passed  Customer  Acceptance  Test  Nov  59 
SUNOCO  Philadelphia 

Good  time  40  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratie  1.0 

Abbve  figures  based  en  period  1  Jul  60  to  26  Aug  60 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

WE  Aurora 

Good  time  12  Hours/Week  (Average) 

Attempted  to  run  time  12.25  Hours/Week  (Average) 

Operating  ratio  0.979 

Above  figures  based  on  period  1  May  60  to  5I  Jnl  60 
Passed  Customer  Acceptance  Test  1  May  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Reliability  of  above  figures  may  be  questionable. 
Machine  experience  limited  to  eleven  weeks  of  "on 
hands"  operation. 

WE  TSD  New  York 

Operating  ratio  0.9I 

Above  figure  based  on  period  16  Jun  59  'to  30  Jun  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

WE  Winston-Salem 

Good  time  46  Hours/Week  (Average) 

Attempted  to  run  time  54  Hburs/Week  (Average) 

Operating  ratio  O.905 

Above  figures  based  on  period  from  Jun  60  to  present 
Passed  Customer  Acceptance  Test  Mar  52 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


Georgia  State 

Good  time  57  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  O.925 

Above  figures  based  on  period  1  Jun  60  to  50  Jun  60 
Passed  Customer  Acceptance  Test  1  Jan  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

As  a  new  installation  dedicated  to  education,  our 
current  policy  restricts  use  of  the  machine  to  teach¬ 
ing  and  research.  This  policy  is  subject  to  change. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  includes  random  access  to 
large  capacity  disk  storage  of  up  to  20  million  al¬ 
phanumeric  characters,  variable  record  length,  and 
stored  program  coupled  with  control  panel  logic. 

Unique  system  advantages  include  the  ability  to 
process  data  in-line  as  transactions  occur  and  main¬ 
tain  current  records  for  examination  by  inquiry  at 
any  time. 

Procedures  for  magnetic  tape  labelling,  storing, 
shipping,  and  protection  from  humidity,  temperature, 
electrical,  fire,  or  other  damage  are  the  same  as 
for  7OO-7OOO  Systems  using  magnetic  tape. 

Many  special  features  have  been  engineered  to  make 
RAMAC  a  flexible  machine  for  in-line  processing.  It 
can  be  tailored  to  all  applications  as  a  result. 

USA  LOB 

Outstanding  features  include  compatibility  with 
present  punch  card  applications  and  random  access. 

Acquisition  of  IBM  505  RAMAC  Systems  for  Ordnance 
distribution  depots  is  identified  as  an  interim  pro¬ 
gram.  If  so,  it  is  a  unique  method  of  transition 
from  basic  pimch  card  concepts  to  more  sophisticated 
equipment  which  enable  installations  to  grow  into  it 
rather  than  experience  the  turmoil  that  usually 
accompanies  the  installation  of  radically  new  systems. 

USA  Medical  Depot 

Outstanding  features  include  faster,  more  accurate 
reporting;  provides  up-to-the-minute  supply  control 
data  on  stocked  items  as  required,  provides  for  con¬ 
siderable  expansion  without  the  need  for  additional 
personnel  or  equipment.  Provides  complete  flexibil¬ 
ity  of  operations. 

USA  Mt  Rainier  Ord  D 

Outstanding  features  include  storage  of  records, 
quick  access,  self  checking  accurate  output,  faster, 
access  time,  accurate  record  keeping,  and  accurate 
processing  of  input. 

amidlty  and  temperature  control  according  to  spec¬ 
ifications  are  provided  for  magnetic  tape. 

Configuration  of  Equipment 
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505  Compares  58O 

Com  580 
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305 

Processing  Unit 

350 

Disk  Storage  Unit 

580 

Console 

540 

Power  Unit 

325 

Card  Punch 
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USA  Earltm 

Outstanding  features  are  random  access  machine, 
stock  transactions  and  financial  inventory  accoimt- 
ing  updated  concurrently,  and  system  permits  immediate 
inquiries  of  data  held  in  hulk  storage  files. 

IBM  HAMAC  505  System  Oonfiguration 
Overall  System 

Two  identical  IBM  EAMAC  505  Processing  Units  are 
interconnected  through  the  Dual  Processing  Feature. 

Two  Double  Density  RAMAC  Disk  Storage  Files  are 
accessible  to  each  Processing  Unit  for  a  total  file 
capacity  of  20,000,000  alphanumeric  characters  in 
200,000  spearately  addressable  locations. 

Two  access  arms  are  available  to  each  Processing 
Unit  for  addressing  each  RAMAC  file.  Thus,  each 
RAMAC  file  unit  contains  four  access  arms. 

Two  IBM  325  Card  Punch  Units  are  attached  to  each 
Processing  Unit  instead  of  the  usual  combination  of 
one  325  Card  Punch  and  one  370  Printer. 

Drum  Tracks 

Stored  Program  or  Processing  (20  tracks):  0  through 
9  and  A  through  I 
Processing  (lO  tracks): 

WXYZU  /  .#$* 

Input,  Output,  or  Processing  (4  tracks):  K  S  T  Q 

One  323  Card  Punch  on  each  3O5  will  be 
associated  with  the  "S"  output  track  and  the  other, 
with  the  "T"  output  track. 

Accumulator  Track  (addressable  as  L  or  M) 
Multiplicand  Track  (addressable  as  V) 

Process  Control  Panel  Features 
Split  Program  Exists  feature  has  control  hubs  at 
co-ordinate  C,  23-26. 

Dual  Processing  Interlock  Suspend  hubs  are  located 
at  co-ordinates  A,  37-38- 
Dual  access  control  hubs  are  located  at  C,  27-51* 
Character  Selectors: 

Humber  1  (48  exits) 

Numbers  2-13  •  (13  exits  each) 
Special  X,  No-X  (3  test  positions) 
Special  0.  Ho-6'(5  'test  positions) 
Comparing  Units:  20  (Total) 

Blank  Transmission  Test  Selectors:  I5  (Total) 

Units  Counter.  This  is  a  visible  coxmter  located 
within  the  Process  Control  Panel  enclosure  and  reset 
manually.  Hubs  S,  8-9  labelled  "CTR"  will  accept 
program  exit  Impulses  to  cause  an  advance  of  1  in 
the  counter. 

Cycle  Delays:  30  (Total) 

Latch- type  selectors  (2-position):  60  (Total) 

Group  A  :  Selectors  1-10 

B  :  11-20 

C  :  21-30 

D  :  31-40 

E  :  41-50 

F  :  51-60 

(HOTE:  Each  selector  group  has  a  corresponding 
RESET  hub.) 

Double  Distributors:  120  (Total) 

40,  Numbered  1  throiigh  40 
40,  Numbered  8l  throu^  120 
40,  Numbered  121  through  I60 
Single  Distributors:  80  (Total) 

40,  Numbered  4l  through  P,. 

4o,  Numbered  I6I  through  200 
Automatic  Inquiry  Address  Conversion.. 

Related  hubs  are  located  at  AX,  39-40 
Program  Entry  Isolation  feature  isolates  Program 
Advance  hubs  as  well  as  Hundreds,  Tens,  and  Units 
Program  Ikitry  hubs. 
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Differentiating  Punches. 

Tl:e  Punch  hubs  located  at  co-ordinates  AX,  33-38 
are  associated  exclusively  with  the  "S"  output  track. 
Ihose  located  at  AW,  33-38  arc  associated  exclusive- 
■ly  with  the  "T"  output  track.  t 

Communication  with  the  piuich  panels. 

The  Punch  Communication  hubs  located  at  X-AF,  1 
are  associated  with  the  "T" -track  punch,  and  those 
at  Y-AFy  5,  with  -the  "•S-"-traok  punch. 

Other  Features  on  Central  Processing  Units 
Exit  Cycle-To-Cyole  Overlap  ("W/P  Overlap") 
Simultaneous  Record  Advance/lTogram  Advance 
The  Record  Advance  In-Delayed  hub  at  AH,  3  is 
associated  with  this  feature.  The  other  two  Record 
Advance  in  hubs  (AH,  1-2)  are  used  for  normal  record 
advancing. 

523  Card  Punch  Control  Panel 
Double  Punch-Blank  Column  Detection:  80  positions 
(Total) 

Pilot  Selectors  (2-position):  10  (Total) 
Co-Selectors  (5-position):  20  (Total) 

Digit  Selectors:  2  (Total) 

HOTE:  The  323' s  are  not  equipped  with  the  Offset 
Stacking  Device. 

USA  Red  River  Arsenal 

Outstanding  features  include  dual  process,  double 
deiisity,  extra  processing  tracks.  Unique  system 
advantages  include  additional  plugboard  functions, 
erase  on  transfer,  simultaneous  record  advance  and 
program  advance. 

USN  CHS 

Outstanding  features  are  fast  random  access  to  a 
large  colume  of  stored  records,  and  in-line  process¬ 
ing  which  involves  the  access,  use  and  updating  of 
cveral  records  in  one  pass  rather  than  several 
separate,  sequential  operations. 

Hamilton  APB 

The  outstanding  features  are  that  the  ^ooessing 
Section  has  the  ability  to  read  or  write  ’in  storage 
unit,  transfer  information  between  machine  units, 
compare  information  and  perform  arithmetic  functions. 
There  is  random  access  to  any  record.  Uses  stored 
program  instructions  and  wired  control  panel  logic. 
.A3.dltional  storage  units  may  be  added  to  increase 
memory  capability. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  proteetion  from  humidity, 
temperature  and  physical,  electrical,  fire,  or  other 
damage  include: 

Vibration:  withstand  vibration  up  to  O.25G.  (G 
is  gravitational  acceleration) 

Stray  Magnetic  Field:  Stray  magnetic  field  in 
excess  of  50  oersteds  will  affect  the  magnetic  flux 
on  the  disk  surfaces. 

Temperature  and  Humidity:  Must  be  maintained  be¬ 
tween  50  and  90  degrees  F.  entering  the  RAMAC  unit. 

The  humidity  of  the  air  in  the  RAMAC  area  must  be 
maintained  under  805(  relative  at  all  times. 

Air  Filtration:  Normal  filtration  of  the  area 
for  dust  control  can  be  met  with  filters  that  have 
an  efficiency  rating  of  205^  by  the  National  Bureau 
of  Standards  discoloration  test  method. 

Offutt  AFB  ( 

Outstanding  features  are  alphanumeric  capability  witih 
variable  word  length  up  to  100  digits  with  binary  ! 
coded  decimal  character  code  and  random  processing  '' 
of  transactions  by  direct  addressing.  / 

USAF  Richards-Gebaur  AFB 
The  unique  system  advantage  is  the  random  access 
memory.  I 
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Boeing,  Wlohlta 

Outctanding  features  a’'(j  that  it  allows  for  true 
random  access  of  any  record  at  an  average  speed  .of 
600  milliseconds  per  rficcird  and  general  purpose 
programming  makes  possible  an  in-line  system  of 
processing. 

A  10-ton  all-season  air  conditioning  unit  automa¬ 
tically  controls  humidity  and  temperature.  Hourly 
inspection  by  a  member  of  the  Fire  Marshall's  Office 
during  third  shift,  weekends  and  holidays  is  added 
protection  from  physical,  electrical,  fire  and  other 
damage. 

Ford  Motor  Canton 

Outstanding  features  are  random  access  'to  disc  stor¬ 
age  and  limited  files  -  high  storage  content. 

Ford,  Wayne 

Outstanding  features  indl.ude  a  large  storage  capacity, 
very  rapid  availability  of  stored  data,  and  a  number 
of  output  documents  and/or  cards  obtainable  from  one 
input  card. 

SUHOCO  Southland  Center 

Outstanding  features  Include  large  capacity  random 
access  storage  and  in-line  data  processing. 

WE  Aurora 

Outstanding  features  nve  disc  file,  with  direct 
record  access. 

Disc  file  is  punched  into  tab  cards  occasionally 
as  a  disaster  file. 

WE  TSD  Hew  York, 

The  outstanding  features  are  that  the  random  access 
magnetic  file  permits  each  transaction  effecting  an 
item  in  stock  to  be  pa'ocessed  in  line,  i.e.,  as  the 
transaction  occurs  and  the  797  Reader  Punch  permits 
punching  and  punch  cliecfclng  of  data  in  the  input 
card,  which  saves  cards. 

Georgia  State 

Outstanding  features  are  quick  access  to  large  stor¬ 
age  unit  and  random  access  storage. 

WE  Winston-Salem 

Outstanding  features  are  increased  processing  speeds, 
407  on  line  printer,  additional  10,000,000  digits 
of  disk  storage,  and  dual,  process  (two  arms). 


FUTURE  PLANS 

USA  Medical  Depot 

Future  applications  Inc.lude  fiscEl  accounting,  cost 
accounting  (ACMS)  and  civilian  payroll  and  personnel 
accounting. 

USA  Raritan 

It  is  proposed  by  tlilc,  installation  to  Install  an 
RCA  501  Computer  for  two  complex  and  high  volume 
applications.  Ordnance  Supply  Analysis  Agency  (Statis¬ 
tical  Analysis)  and  Field  Service  Division  (National 
Inventory  Control  Point).  This  is  independent  of  the 
present  installation  (IBM  305). 

Tile  successful  assimilation  of  logistic  require¬ 
ments  by  the  present  computer  installation  may  permit 
the  extension  of  this  system  to  include  some  finance 
and  accounting  applications,  (Ordnance  Corps  Manage¬ 
ment  System,  Stock  Idind  Accounting)  and/or  the  devel¬ 
opment  of  personnel  statistics. 

Plans  are  being  fo'i'imul.ated  to  improve  data  collec¬ 
tion  and  data  transM,lssion  facilities. 

USA  Red  River  Arsenal 

Plans  for  the  present  RAMAC  System  Include  addition 
of  tape  units  for  utilisation  of  tape  input-output 
and  for  possible  utilization  of  Type  l401  equipment 
to  process  tape  output.  Feasibility  studies  on  l401 
equipment  have  Just,  begun.  It  is  anticipated  that 
RAMAC  will  be  used  for  several  years  for  availability 


editing  purposes  and  with  tape  output  for  l401  pro¬ 
cessing,  a  completely  integrated  system  'will  be 
possible. 

USN  CHS 

Plans  for  system  Improvement  include  increased  pro¬ 
cessing  speed  through  improved  programming,  output 
redesigned  to  use  Standard  Navy  forms,  and  reduction 
in  clerical/filing  areas  through  redesigned  output. 

Hamilton  APB 

A  new  program  is  under  development  at  the  present 
time  that  will  more  fully  utilize  the  capabilities 
of  the  505..  The  new  program  will  contain  the  follow¬ 
ing: 

Automatic  recomputation  of  stock  control  levels 
.at  re-order  point. 

In-line  special  levels  computation. 

Establishment  and  management  of  Inviolate  levels . 

Intra-account  transfers  and  automatic  selection 
of  interchangeable  items. 

Internal  Inventory  accounting  monetary  (IAM)  with 
assignment  of  IAM  transaction  codes  and  functional 
expense  and  general  ledger  codei. 

Output  of  cards  for  cost  distribution. 

Output  of  obligation  cards/ for  stock  fund  and 
local  purchase  items.  / 

Self  balancing  daily  transaction  register. 

Internal  stock  balance  ajid  consumption  reports. 

In  addition,  a  new  305  'Will  be  Installed  with  the 
latest  configuration  components  that  increase  process¬ 
ing  speed  and  logic  capabll^ity. 

USAP  Richards -Gebaur''AFB 

It  is  planned  to  convert  to  a  new  system  in  accord¬ 
ance  with  Section  23,  Volume  II,  AFM  67-I. 

Boeing,  Wichita 

We  are  planning  for  Installation  of  double  density 
(10,000,000  characters). 

WE  Aurora 

Planned  applications  include  payroll,  complete  pro¬ 
duction  control  of  all  elements  of  relay  manufacture, 
departmental  and  shop  summary  of  payment  and  account¬ 
ing  results,  and  production  control  of  commeroial 
screw  manufacture. 

WE  GPC  New  York 

Future  plans  include  performance  of  linear  programs 
and  multiple  correlations  for  forecasting  and  main¬ 
tenance  of  item  and  price  catalogues. 

WE  TSD  New  York 

An  IBM  305  System  with  20  million  characters  of 
magnetic  file  storage  and  the  797  Reader  Punch  is 
installed  at  the  Illinois  Distributing  House  in  West 
Chicago,  Illinois .  This  system  will  replace  a  stand¬ 
ard  IBM  305  System  operated  by  the  Illinois  Beil 
Telephone  Company  at  the  Illinois  Distributing  House. 

The  initial  application  is  the  preparation  of  the 
customers'  orders  and  billing.  Approximately  half  of 
the  volume  of  the  input  data  will  be  punched  using 
the  Dataphone  III  system  of  transmission.  The  custo¬ 
mers  supply  employee  has  been  equipped  with  the  Data¬ 
phone  III  Card  Reader  and  a  set  of  item  cards  at  his 
normal  work  location.  To  place  an  order,  he  tele¬ 
phones  the  Data  Center  at  the  Distributing  House, 
which  is  equipped  with  Dataphone  III  receiving  equip¬ 
ment.  He  feeds  the  card  reader  one  card  at  a  time, 
which  duplicates  this  data  at  the  Data  Center.  Then 
he  keys  in  the  variable  data  such  as  the  desired 
quantity  which  punches  variable  data  in  the  card  at 
the  Data  Center.  This  receiving  equipment’ normally 
operates  unattended.  The  remaining  orders  are  tele¬ 
phoned  to  keypunch  operators  equipped  with  headsets, 
are  mailed  in,  or  received  by  teletype. 

All  phases  of  material  ordering  control  and  customer 
return  materia]:  procedures  effecting  the  warehousing, 
repair  shop  and  the  customer  are  expected  to  be  pro- 
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cessed  through  the  computer.  IHie  emphasis  is  to 
establish  operational  limits  which  eliminate  the 
necessity  for  management  to  review  transactions  fall¬ 
ing  within  the  acceptable  limits.  A  bfoader  objec¬ 
tive  is  to  plan  the  operations  of  our  computers  so 
that  the  data  is  available  and  oompatable  with  data 
processing  equipment  in  other  organizations  in  the 
Bell  System. 

A  similar  Installation  with  smaller  file  capacity 
lias  been  ordered  for  the  Westchester  Distributing 

House  in  Yonkers,  Hew  York. _ 

■“  WE  Winston^ 


I 

An  in-line  printer  such  as  the  isfe  40T  is  desir¬ 
able  on  certain  applicarions,  and  is  expected  to 
be  added  to  our  IBM  305  System. 

For  the  future,  a  study  is  underway  to  determine 
the  feasibility  of  using  an  IBM  l401  System  equipped 
with  a  large  random  .access  file. 

Georgia  State 

Future  plans  call  for  eventual  replacement  of  exist¬ 
ing  equipment  with  an,  IBM  I62O  -  1401  System  (or 
its  equivalent),  with  the  possible  addition  of  a 
Royal  McBee  DGP  30- _ 


-Salem 


Computer  On  Order 
IBM  305  RAMAC 

IBM  Card  1401 


IBM  Card  l401 
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Application 


Eroduotion  and  Storeroom 
Inventory  Control 
EayroU  and  Accounting 
records,  Froductlon  Control 
records.  Quality  Assurance, 
Apparatus  lype  Test 


Payroll  and  Accounting  records. 
Merchandising  Spare  Parts  Doc¬ 
umentation,  Zeus  R  &  D  Produc¬ 
tion-Wiring  layout.  Engineer¬ 
ing  Bill  of  Materials,  and  Tool 
Records 

Job  status,  delivery  perform¬ 
ance  and  load  report  for  each 
of  some  15  operating  groups, 
using  in  part  Operation  Research 
teclmiques. 


Remarks 

To  be  located  at  Burlington  Plant 

To  be  located  in  Winston-Salem,  and  will 
replace  one  65O  computer  presently  in¬ 
stalled.  Scheduled  delivery  - 
Card  l401  -  3rd  Qtr.  I96I 
Card  1401  -  1st  Qtr.  I962 
Tape  1401  -  2d  Qtr.  I962 
To  be  located  in  Burlington  Plant.  Sched¬ 
uled  delivery  - 
Card  1401  -  1st  Qtr.  1962 
Tape  1401  -  3fd  Qtr.  19.62 


To  be  installed  in  Printed  Circuit  Board 
Department,  Greensboro, 


Mbnrobot  XI 
(Paper  Tape  operated 
with  teletype  and 
Flexowrlter  equipment 
and  Princeton  designed 
data  collection  devices 

Under  consideration  is  one  card  IkOl  computer  for  Field  Engineering  and  Technical  Publication  records 
currently  processed  on  conventional  equipment. 


INSTALLATIONS 

U.  S.  Army  Letterkenny  Ordnance  Depot 
Chambersburg,  Pennsylvania 

U.  S.  Army  Louisville  Medical  Depot 
Louisville  1,  Kentucky 

U.  S.  Army  Mt.  Rainier  Ordnance  Depot 
Tacoma,  Washington 

U.  S.  Army  Raritan  Arsenal 
Metuohen,  New  Jersey 

U.  S.  Army  Red  River  Arsenal 
Texarkana,  Texas 

U.  S.  Havy  Charleston  Shipyard 
Charleston,  South  Carolina 

78th  Fighter  Wing,  Base  Supply 
Bamllton  Air  Force  Base,  California 

Headquarters,  Strategic  Air  Command 
Offutt  Air  Forae  Base,  Nebraska 

328th  Fighter  Group  (Air  Defense) 
Richards -Gebaur  Air  Force  Base,  Missouri 

Boeing  Airplane  Company 
Wichita,  K^sas 

Ford  Motor  Company 
Transmission  and  Chassis  Division 
Canton,  Ohio 

Ford  Motor  Company 
37625  Michigan  Avenue 
Wayne,  Michigan 


Sun  Oil  Company 
1608  Walnut  Street 
Philadelphia  3>  Pennsylvania 

Sun  Oil  Company 

Southland  Center,  P.  0.  Box  2880 
Dallas  21,  Texas 

Western  Electric  Company,  Inc.  -  Montgomery  Shops 
Aurora,  Illinois 

Western  Electric  Company,  Inc. 

General  Program  and  Commercial  Manager 

195  Broadway 

New  York  7,  Wew  York 

Western  Electric  Company,  Inc. 

Telephone  Sales  DiviBlon 

195  Broadway 

New  York  7,  New  York 

Western  Electric  Company,  Inc. 

3300  Lexington  Road,  S,  E. 

Winston-Salem,  North  Carolina 

Georgia  State  College  of  Business  Administration 
Computer  Center 
33  Gilmer  Street,  S.  E. 

Atlanta  3,  Georgia 

Prudential  Insurance  Company  of  America 
Newark,  New  Jersey 

General  Insurance  Company  of  America  (Anticipated) 
4547  Brooklyn  Avenue 
Seattle  3,  Washington 

U.  B.  Air  Force,  327  Fighter  Group  (Air  Defense) 
Truax  Field,  Madison  7}  Wisconsin 


331 


IBM  305  RAMAC 


IBM  604 

IBM  604-  Electronic  Calculating  Punch 


MANUFACTURER 

International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 
Business  and  scientific. 

Management  Services  Office, 

White  Sands  Missile  Range,  Hew  Mexico 
System  Is  used  hy  Comptroller  for  huslness-type  data 
processing;  civilian  payroll,  cost  accounting,  stock 
accounting,  etc. 

U.  S.  Haval  Ordnance  Test  Station,  China  Lake 
Located  in  Room  1035,  'the  system  Is  primarily  used 
for  the  calculation  of  payroll,  both  civilian  and 
military,  also  for  the  calculation  of  material  and 
labor  costs.  Because  of  the  flexibility  of  the  ma¬ 
chine,  It  is  also  used  for  other  tasks  such  as  gang 
punching,  intersperse  punching,  verification  of  cards 
for  blank  colinmi  and  double  punch  tectlon. 

Los  Angeles  County  Engineer 
Located  at  108  West  Second  Street,  Los  Angeles  12, 
California,  the  system  is  used  for  distribution  of 
costs  (Time  -  Miles  -  Blueprints)  by  division,  func¬ 
tion,  job  no.,  etc.  Payroll  reporting  (Mark  Sense 
Cards).  Blueprint  plant  -  production  and  accounting 
and  invoicing.  Utilities  (water  districts)  -  billing, 
accounting,  stock  inventory.  Statistics  -  building 
and  safety,  survey  parties,  industrial  waste  inspec¬ 
tions  -  overtime,  absences,  traversing,  etc.  -  error 
of  closure  and  areas.  Geodetic  triangulatlon  matrix 
(simultaneous  equations).  Street  improvement  districts: 
■calculating  -  frontages  (estimated  and  actusil  assess¬ 
ments,  debt  limit).  Principal  and  interest  on  10-year 
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coupon  bonds,  unit  bids.  Printing  various  notices, 
name  and  address  lists,  envelopes,  reports,  assess¬ 
ment  roll,  bills,  bonds,  bond  registers,  bond  pay¬ 
ment  notices,  sewer  location  post  cards,  etc.  Capital 
projects  cost  distribution  and  progress  reports. 

Capital  outlay  and  M.  &  0.  (equipment  and  furniture) 
Inventory.  (Sewer  desim  tables)  Miscellaneous  en¬ 
gineering  applications  (wind  rose  for  Aviation  Div. ) 
(trend  line  data)  etc. 

The  use  of  I.B.M.  6ok  Calculator  and  407  Tabulator 
for  computing  10  or  20-year  principal  and  interest 
wyments  on  street  bonds  and  printing  said  bonds 
(with  30  or  60  coupons),  a  Bond  Register  and  10 
annual  Notice  of  Payments  due  is  a  new  application, 
never  attempted  before,  anywhere. 

Bankers  Life  Insurance  Company  of  Nebraska 
Located  at  the  Home  Office,  at  Cotner  and  "0"  Streets, 
Lincoln,  Nebraska,  the  system  is  used  for  commission 
extensions,  dividend  extensions,  premium  paid  to-up 
date,  premium  rate  making,  dividend  schedules,  mortal¬ 
ity  studies  (ratios),  mortgage  loan  accounting,  policy 
.eserve  calculations,  and  mean  reserve  sohediHes. 

Harvey  Aluminum  Sales,  Inc.,  Defense  Plants  Div. 
Located  at  Milan  Arsenal,  Building  T-1,  the  system 
is  used  for  payroll  -  checks,  register,  timecards, 
tax  records,  etc.,  accounts  payable,  cost  complla- 
:  tions,  direct  materials  -  stock  records  and  reports, 

general  stores  (indirect  materials)  -  stock  records 
and  reports,  plant  equipment  records,  toolroom  records. 
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annual  inspection  and  lot  number  reports  on  direct 
materials,  and  salvage  Inventory  records. 

Manning,  Maxwell  and  Moore,  Inc. 

Located  at  li-lll-  Broadway,  Muskegon,  Mlehigan,  the 
system  is  used  for  payrolls  (calculations  of  wages 
earned,  taxes  applicable,  net  earnings),  labor  dis¬ 
tribution  (calculation  of  labor  and  burden  amounts 
utilizing  master  cards),  material  distribution  (cal¬ 
culation  of  material  costs  utilizing  Master  Unit 
Cost  Deck),  inventories  (calculation  of  inventories 
costs  utilizing  Master  Unit  Cost  Decks),  and  orders 
(extending  and  discounting). 

National  Airlines,  Inc. 

Located  at  the  Airport  Mall  Facility,  Miami,  Florida, 
the  system  is  used  for  payrolls,  accounts  payable, 
labor  and  material  cost,  accounts  receivable,  cargo 
accounting,  government  transpcrtatlon  billing,  revenue 
statistics,  ledger,  and  sales  distribution. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  nimiber  system 
Decimal  digits  per  word 
Instructions  used 
Arithmetic  system 
Instruction  type 
Number  range 


Binary  coded  decimal 
3  or  5 

9 

Fixed  point 

One  or  two  address  code 
Variable 


ARITHMETIC 


Add 

Mult 

Dlv 

Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


UNIT 

Ixclud  Stor  Access 
Microsec 
500 

14,000  avg 
17,000  avg 
Vacuum  tubes 
50  Kc/sec 
Parallel 
Synchronous 
Sequential 


Manufacturer 

Medium 

Electronic  Tubes 


STORAGE 

Words 

9 


Access  Mlcrosec 
500 


INPUT 

Ifenufacturer 

Medium  Speed 

Card  Reader-Punch  100  cards/min 


OUTPUT 

Manufacturer 

Medium  Speed 

Card  Reader-Punch  100  cards/min 

La  County 

Card  speed  drops  to  25  cards  per  minute,  minimum, 
for  calculating  cosine  and  sine. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  1,250 

Tube  types  4 

CHECKING  FEATURES 

Checking  is  possible  through  control  panel  wiring. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  7- 59”  KVA' 

Volume,  computer  75-9  cu  ft 

Area,  computer  19.4  sq  ft 

Weight,  computer  '  -1,949  lbs 

WSMR 

Power,  computer  5.I  Kw  7-59  KVA 
Volume,  computer  79-9  cu  ft 

Area,  computer  19.4  sq  ft 

Capacity,  air  conditioner  5 
Weight,  computer  1..9^9  lbs 

Weight,  air  conditioner  5OO  lbs 
Exhaust  fan  required. 

LA  County 
Power,  computer 
Power ,_a:^  conditioner 
Area,  computer 
Weight,  computer 


230  Volts  19,000  B.T.U. 
Exhaust  fan  I/8  HP 
24  sq  ft 
2,100  lbs- 

Exhaust  fan  and  hood  vented  to  outside  through 
window. 

Bankers  Life 

Power,  computer  35-1  Amps  6.9  KVA  0.6  to  0.8  In¬ 
ductive  Load 

Volume,  computer  55"x33"x58"  58.5  cu  ft 

Volume,  computer  4o"x26"x50"  29.9  su  ft 

Area,  computer  20  sq  ft 

Room  size,  computer  12  ft  x  12  ft 

Weight,  computer  2,04l  lbs 

Conventional  type  building  -  reinforced  concrete 
floor,  central  air  conditioning  with  area  humidity 
controlled.  Separate  power  circuit  for  computer. 

Manning,  Maxwell  &  Moore 
Power,  computer  6.0  Kw  7.5  KVA 
Volume,  computer  75-9  cu  ft 

45.5  ou  ft 


Volxme,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Floor  loading 


19.4  sq  ft 
7.6  sq  ft 
105  Ibs/sq  ft 
105  lbs  concen  max 
Capacity,  air  conditioner  5  Tons 
Weight,  computer  2,04i  lbs 


PRODUCTION  RECORD 

Number  produced  Over  2,993 
Delivery  on  an  availability  basis. 

COST.  PRICE  AND  RENTAL  RATES 

Manvifacturer 

Approximately  $550/month  and  up. 

WSMR 

6o4  Electronic  Calculator  and  521  Card  Reader  Punch 
rent  at  $645/month. 

US  HOTS 

$550  monthly  rental  rate. 

Service  time  averages  JO  hours  per  month. 

LA  County 

6o4,  521,  and  407  rent  at  $l,49l/month. 

407,  2-514' s,  2-077' s,  083,  082,  552,  5-024' s, 
2-056's  rent  at  $1, 912/month. 

Maintenance  included  in  rental. 

Bankers  Life 

6o4  and  521  cost  $26,000. 

Rental  is  $550. . 

Maintenance/servlce  contract  is  $153/inonth. 

Manning,  Maxwell  &  Moore 

6o4  Electronic  Calculator  $430/month  (■^  105^  excise 

tax) 

521  Card  Reader  Punch  $150/month  (■^  105^  excise  tax) 
Service  contract  contained  in  rental  charges. 
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national  Airlines 

5-402,  2-083,  1-552,  6-024,  2-514,  l-6o4,  2-077 
2-056  cost  |4o,ooo. 

Maintenance  service  is  $400/month. 

PERSONNEL  REQUIREMENTS 


Supervi sors 

Analysts 

Pfograramers 

Clerks 

0pera1;ors 


One  8-Hour  Shift 
1 
1 
1 
1 
3 


IBM  customer  courses  and  local  on-post  courses 
are  given. 

US  HOTS 

'  One  8-Hbur  Shift 

Supervisors  2 

Operators  3 

Method  of  training  used  is  on-the-joh  training. 

LA  County 

One  8 -Hour  Shift 

Clerks  1 

Operators  4 

Input  Opera  5  8  Reconrn 

Operation  tends  toward  closed  shop  (civil  service). 
Methods  of  training  used  Include  some  IBM  manuals 
and  machine  operation  -  on  job,  and  evening  extension 
courses. 

Chief  Tabulating  Machine  Operator  acts  as  supervis¬ 
or,  analyst,  programmer,  form  designer,  systems,  and 
procedure  man. 

Bankers  Life 

One  8-Hour  Shift 

Supervisors  1 

Programmers  1 

Methods  of  training  used  includes  IBM  School  and 

on-the-joh  training. 

Manning,  Maxwell  &  Moore 

One  8-Hbur  Shift 
Used  Eecommended 

Supervisors  1  1 

Operators  1  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  on-the-joh  train¬ 
ing  supplemented  hy  manufacturer's  training  schools. 
National  Airlines 

Two  8-Hbur  Shifts 

Supervisors  2 

Operators  17 

Technicians  1 

Operation  tends  toward  closed  shop. 

Operators  are  trained  by  supervisors. 

RELIABILITY.  OPERATING  EXPERIENCE.  . 
AND  TIME  AVAILABILITY 

Manufacturer 

Average  service  time  for  all  installed  machines  is 
approximately  10  hours  per  month. 

WSMR 

■Good  time  14  Hburs/Week  (Average) 

Attempted  to  run  time  I6  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.875 
Above  figures  based  on  period  from  1956  to  present. 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

US  HOTS 

Time  is  available  for  rent  to  outside  organizations. 
LA  County 

Good  time  4o  Hours/Week  (Average) 

Attempted  to  run  time  43  Hburs/Week  (Average) 


Passed  Customer  Acceptance  Test  1954 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

We  do  street  Improvement  work  for  various  cities 
in  Los  Angeles  County. 

Bnployees  are  assigned  different  lunch  periods,  so 
we  often  operate  equipment  more  than  8  hours  per  day. 

Bankers  Life 

Good  time  l4.4  Hburs/Week  (Average) 

Attempted  to  run  time  15.4  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.935 
Above  figures  based  on  period  1  Jul  59  'tO’  30  Jun  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Manning,  Maxwell  &  Moore 
Average  error-free  running  period  2  Weeks 

Good  time  32  Hours/Week  (Average) 

Attempted  to  run  time  33  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.97 
Above  figures  based  on  period  1  Jan  57  to  3I  Osc  59 
Passed  Custcmer  Acceptance  Test  1  Jan  55 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

National  Airlines 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

The  IBM  604  Electronic  Calculator  is  a  general 
ptirpose  electronic  digital  computing  machine  which 
is  helping  solve  problems  in  science,  engineering, 
business  and  government. 

Heading  problem  data  from  IBM  punched  cards  at  a 
constant  speed  of  100  problems  (cards)  a  minute,  it 
can  go  through  as  many  as  60  separate  steps,  such  as 
multiplications  and  divisions,  to  obtain  the  solution 
to  a  single  problem.  Answers  sire  recorded  in  the 
same  cards  which  carry  the  problem  data,  or  they  can 
be  punched  in  specially  designated  cards. 

The  smaller  of  the  two  cabinets  is  the  electrical 
card  reading  and  punching  unit.  The  larger  cabinet 
is  the  all -electronic  unit  which  includes  the  follow¬ 
ing  sections:  power,  timing,  arithmetic,  storage 
and  switching. 

.  Many  built-in  features  make  this  electronic  calcu¬ 
lator  easy  to  operate  and  service.  These  include 
interchangeable  control  panels  for  changing  from  one 
type  of  operation  to  another,  and  testing  devices 
and  pluggable  subassemblies  which  facilitate  rapid 
maintenance  and  service. 

These  machines  have  been  produced  on  the  assenbly 
line  at  IBM's  plant  in  Poughkeepsie,  New  York,  since 
early  1949. 

Bankers  Life 

Double  punch,  blank  column  detection  on  the  521. 

FUTURE  PLANS 

WSMR 

Eroposeil  for  Unlvac  Solid  State  "80"  forwarded 
through  command  channels. 

LA  County 

Should  be  able  to  shift  to  IBM  l401  (punched  card 
configuration)  for  costing,  utilities,  etc.  in  about 
18  months. 

Acquisition  of  an  IBM  1620  (with  hookup  to  l40l) 
would  permit  complex  high  speed  calculations  for 
engineering  -  such  as  traversing,  earbhworks,  calcu¬ 
lations  (out  and  fill),  least  squares  adjustments, 
etc. 

Contemplate  use  of  aperture  film  cards  for  maps. 


IBM  6o4 


Could  then  have  a  complete  set  of  maps  in  each  reg¬ 
ional  office  (surveyor's  maps  -  street  no.  maps  - 
special  district  maps  -  architectural  drawings  - 
storm  drain  maps,  etc.) 

Bankers  Life 

IBM  Type  1^^01  Card  Input  on  order. 


INSTALLATIONS 

Management  Services  Office 

White  Sands  Missile  Range,  Hew  Mexico 

U.  S.  Naval  Ordnance  Test  Station,  China  Lake 
China  Lake,  California 

Los  Angeles  County  Engineer 
108  West  Second  Street 
Los  Angeles  12,  California 

Bankers  Life  Insurance  Company  of  Nebraska 
Cotner  &  "0"  Streets 
Lincoln,  Nebraska 

Howard  Savings  Institution 
Newark  1,  Hew  Jersey 


Harvey  Aluminum  Sales,  Inc. 
Defense  Plants  Division 
Milan  Arsenal 
Milan,  Tennessee 

Manning,  Maxwell  &  Moore,  Inc. 
4ll|-  Broadway 
Muskegon,  Michigan 

National  Airlines,  Inc. 

P.  ,0.  Box  NAL 
Airport  Mall  Facility 
Miami  59>  Horida 
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IBM  607  Electronic  Calculator 


MANUFACTURER 


International  Business  Machines  Corporation 


liioto  hy  International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

Business  and  scientific  calculating. 

Eossford  Ordnance  Bepot 

Located  at  Eossford  Ordnance  Depot,  Toledo  1,  Ohio,  - 
the  system  is  used  for  inventory  control  and  cost 
accounting  (Comptroller). 

U.  S.  Haval  Ordnance  Test  Station,  China  Lake 
Located  at  the  Analysis  Branch,  Code  4535,  China 
Lake  Pilot  Plant,  China  Lake,  California,  the  system 
is  used  for  theoretical  propellant  evalmtion,  rocket 
performance  evaluation,  and  statistical  analysis. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/word 
Instructions  used 
Arithmetic  system 
Instruction  type 
Humber  range 


Binary  coded  decimal 
3  or  5 
10 

Fixed  point 

One  or  two  address 

Variable 


ARITHMETIC  UNIT 


Add 

Mult 

Dlv 

Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


Exclud  Stor  Access 
Micro sec 

520 

12,9k0 

15,700 

Vacuum  tubes 
50  KC 
Parallel 
Synchronous 
Sequential 


STORAGE 

Medium  Words  Access  Microsec 

Electronic  Tubes  37  520 

Eossford 

Total  storage  is  37  words  or  293  decimal  digits. 
US  HOTS 

Total  storage  is  ll;  words  or  66  decimal  digits. 


INPUT  OUTPUT 

Medium  Speed 

Card  Eeader-Punch  100  eards/min 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  2,584 

Tube  types  7 

CHECKING  FEATURES 

Check  possible  through  control  panel  wiring. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

15.5  KVA 
178.9  cu  ft 

36.5  sq  ft 

4,330  lbs 


Power,  computer 
Volume,  computer 
Area,  computer 
Wei^t,  computer 
Eossford 
Power,  computer 
Volume,  computer 
Area,  computer 
Wei^t,  computer 


13.5  KVA 
178.9  cu  ft 

36.5  sq  ft 

4,330  lbs 


Ho  significant  requirements. 
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Power,  computer 

10  KVA 

Volume,  computer 

78  cu  ft 

Volume,  529 

58  cu  ft 

Area,  computer 

13.8  sq  ft 

Area,  529 

9.2  sq  ft 

Room  size- 

120  sq  ft 

Floor  loading 

25  Ibs/sq  ft 

121  lbs  conoen  max 

Weight,  computer 

2,780  lbs  • 

Hood  with  exhaust  fan  over  computer,  26,000  BTO 
heat  load  exhausted. 

PRODUCTION  RECORD 

Humher  produced  Over  267 

Delivery  time  Avallahillty  hasis 

COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Rental  rates  of  basic  system  approximately  $800  per 
month  and  up.  Rental  rate  includes  engineering 
maintenance  and  parts. 

Rossford 
Basic  System 

607  Electronic  Unit  $550/month 

529  Punch  Unit  250/month 

Additional  Equipment 

942  Electronic  Storage  Unit  $200  to  $800/month 
Malntenance/servlce  is  included  in  rental  contract. 
US  NOTS 

940  per  month  (IBM  607  and  IBM  529) 

1)295  per  month,  Includes  equipment  for  data  prep¬ 
aration  for  709  (2-IBM  026,  1-IEM  O77,  1-IBM  082, 
1-IBM  519,  1-IBM  523,  1-IBM  557,  and  1-IBM  407). 
Malntenance/servlce  is  included  in  rental  contract. 

PERSONNEL  REQUIREMENTS 

Rossford 

Used  in  conjunction  with  other  card  punch  equipment. 
Ho  special  handling  is  required. 

US  HOTS 

One  S-Hbur  Shift 


Used  Recommended 

Supervisors  1  1 

Analysts,  Programmers  &  Coders  4  4 

Operators  2  2 

Tape  Handlers  _  _2 

Total  7  9 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  in-house  plus  IBM 
training. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Rossford 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

The  IBM  607  Electronic  Calculator  is  designed  for 
use  by  business  and  industry,  l^cause  of  its  ex¬ 
panded  capacity,  the  overwhelming  majority  of  bus¬ 
iness  calculations  requiring  multiple  machine  opera¬ 
tions  are  performed  and  checked  in  a  single  opera¬ 
tion.  It  is  capable  of  performing  and  checking 
14,000  computing  operations  a  minute. 

The  memory  capacity  of  the  607  makes  it  possible 
to  use  intermediate  calculated  results  as  well  as 
original  data  in  solving  a  problem.  Other  necessary 
information  not  punched  in  cards,  such  as  tax  per¬ 
centages,  discount  rates,  and  overtime  factors,  may 
be  entered  as  required. 

Rossford 

It  is  possible  to  use  intermediate  calculated  results 
as  well  as  original  data  in  solving  problems. 

US  HOTS 

A  unique  system  advantage  is  its  availability  for 
static  test  data  reduction.  It  should  be  noted  that 
this  computer  (iBM  607)  is  located  5  miles  distant 
from  the  Station's  IBM  709  system. 

FUTURE  PLANS 

US  HOTS 

Proposal  for  1401  System  to  replace  present  system. 
Proposal  for  micro -wave  hook-up  with  IBM  709  and 
Polaris  test  stand-digital  data  processor  (to  write 
709  binary  tape). 

INSTALLATIONS 

Rossford  Ordnance  Depot,  Machine  Records  Division 
Toledo  1,  Ohio 

U.  S.  Haval  Ordnance  Test  Station 
China  Lake,  California 

Shell  Oil  Company 

Hew  York  Life  Insurance  Company 

Consolidated  Edison  Company 
Hew  York,  New  York 

Bausch  8:  Lomb  Optical  Company 
Scientific  Bureau 
Rochester  2,  New  York 
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IBM  608 

IBM  608  TranBlstorlzed  Caloiilator 


MANUFACTURER 

International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

Business  and  scientific  computing 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Binary  coded  declmetl 
9 


Internal  number  system 
Decimal  digits/word 
Instructions  used 
Arithmetic  system 
Instruction  type 
Number  range 


12 

Fixed  point 
One  or  two  address 
Variable,  depending  on 
progroin 


ARITHMETIC  UNIT 


Add 

Mult 

Dlv 

Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


Exclud  Stor  Access 
Micro sec 
220 

11,000  average 
15,^20  average 
Transistors  and  cores 
100  KC 
Parallel 
Synchronous 
Sequential 


Photo  by  International  Business  Machines  Corporation 


STORAGE 


Medium  Words  Digits 

Magnetic  Cores  MO  $60 

Each  word  may  be  split  into  a  5  iigit 
word  with  separate  signs. 


Access 
Mlcroseo 
■'  220 

and  6  digit 


Medium 

Card  Header-Punch 


INPUT 

Speed 

155  oards/min 


Medium 

Card  Reader-Punch 


OUTPUT 

Speed 

155  oaxds/mln 


CHECKING  FEATURES 


Checking  possible  through  control  panel  wiring. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Volume,  computer 
Area,  computer 
Weight,  computer 


2.5  KVA 
160  cu  ft 
50  sq  ft 
2,h00  lbs 
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PRODUCTION  RECORD 

Models  have  been  produced  and  are  in  customer  ser¬ 
vice.  Production  has  been  discontinued* 


COST.  PRICE  AND  RENTAL  RATES 

Rental  rates  of  basic  system  $1, 600/montli  and  up. 
Rental  rate  includes  engineering  maintenance  and 
parts. 


The  machine's  internal  storage,  or  "memory",  is 
made  up  of  magnetic  cores-minute,  doughnut-shaped 
objects  that  can  "remember"  Information  indefinitely, 
and  recall  it  for  use  in  calculations  in  a  few 
millionths’  of  a  second. 

For  IBM,  the  608  marks  the  achievement  of  produc¬ 
tion  techniques  for  the  manufacture,  on  a  large  scale 
basis,  of  computing  and  data  processing  equlpnent 
combining  transistors,  printed  circuits  and  other 
forms  of  miniaturization. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

lEM's  "608",  the  first  completely  transistorized 
calculator  for  commercial  applications,  operates 
•without  the  use  of  a  single  vacuum  tube. 

Transistofs-tlny  germanium  devices  that  perform 
many  of  the  functions  of  conventional  vacuum  tubes- 
make  possible  a  50^  reduction  in  computer-unit  size 
and  a  90?S  reduction  in  power  requirements  over  a 
comparable  IBM  tube-model  machine.  They  are  moimted, 
along  with  related  circuitry,  on  banks  of  printed 
■wiring  panels  in  the  608. 
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I  B  M  609 

IBM  6og  Calculator 


MANUFACTURER  ' 

International  Business  Machines  Corporation 
Monterey  and  Cottle  Roads 
San  Jose,  California 


APPLICATIONS 

Commercial  and  scientific  applications,  especially 
where  IBM  cards  are  used  presently  with  IBM  6o4, 

60T  and  608  calculators.  This  machine  is  a  modular, 
solid  state,  one-unit  calculator  designed  to  expand 
the  area  of  applications  performed  hy  the  above  ma¬ 
chines.  'fhe  609  is  a  numerical  card  in-put,  card 
out-put  calculator  offering  a  substantial  increase 
in  internal  operating  and  arithmetic  speeds. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Decimal  dlgits/word  12 

Decimal  dlglts/lnstructlon  Control  panel 

Control  panel  logic  wired 


Photo  by  International  Business  Machines  Corporation 

Arithmetic  system  Yield  on  card  -  arrangement  by 
control  panel  wiring 

Instruction  type  Two  addresses  per  prOCTam  step 
(Control  panel  wiring) 

Instruction  word  format 
Control  panel  wiring 

Hot  a  stored  program  machine.  2nd  cycle  subtract 
or  conversion  to  true  number  in  storage. 

Maximum  584-  positions  of  core  storage.  All  posi¬ 
tions  may  be  used.  Operation  is  of  the  add-to-mem- 
ory-type. 

Read  words  Max.  -  144  pos. 

Punch  words  Max.  -  96  pos. 

Process  words  Max.  -  144  pos. 
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ARITHAAETIC  UNIT 

Inol  Stor  Access 
Microsec 

Add  6-dlglt  fields:  22h 

Mult  ■  6-dlglts  X  6  digits:  15,860 

Dlv  6-dlglt  dividend  &  quotient:  17,6!t0 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Non-sequential 

Approximately  955^  of  all  che  'transistors  used  in 
the  system  are  considered  as  being  in  the  arithmetic 
function.  Condenser-quantity  l,35*^,  nineteen  diff- 


erent 

values. 

STORAGE 

No.  of 

No.  of 

Media 

Core  Storage 

Words 

Digits 

Basic 

-  Model 

A-1 

Read  8j  Punch  8; 
Process  4 

96,  96, 

48 

Max. 

-  Model 

A-1 

Read  12;  Punch  8; 
Process  12 

144,  96, 

.  144 

Basic 

-  Model 

B-1 

Read  4;  Punch  3j 
Process  0 

48,  36, 

0 

Max. 

-  Model 

B-1 

Read  7j  Punch  6; 
Process  3 

84,  72, 

36 

INPUT 

Medium  Speed 

Cards  200  eards/min 

The  card  input  has  3  card  stations:  a  first  read¬ 
ing  station,  a  punch  station,  and  a  second  reading 
station.  Cards  are  placed  in  a  1,200-card-capacity 
hopper  face  dovn,  12-edge  first.  The  card's  feed 
continuously  from  one  station  to  the  next  at  the 
rate  of  200  cards  per  minute.  Thus,  vhile  one  card 
is  being  read  for  calculation,  another  is  being 
punched,  and  a  third  card  may  be  read  for  oheoldng, 
gang  punching,  etc.,  or  for  recalculation.  Input 
and  output  (double-punched  blank-ool\mai)  are  checked. 

OUTPUT 

Medium  Speed 

Punched  Cards  200  cards/mln  (max) 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Diodes 

5,194  ■ 

(Various  types) 

Transistors 

1,887 

(various  types) 

Magnetic  cores 

2,500 

Selenium  rectifiers 

130 

Condensers 

1,354 

(19  different  values) 

Approximately  95^^  of  all  the  transistors  used  in 
the  system  are  considered  as  being  in  the  arithmetic 
functions. 


CHECKING  FEATURES 

All  input,  calculated,  and  output  Information  is 
tested  for  error  conditions.  Output  (DPBC  detection) 
and  additional  position  checking  Is  optional.  The 
609  Calculator  uses  a  unique  type  of  matrix-analysis 
adder  vhlch  Includes  the  checking  bit  in  its  arith¬ 
metic  operation. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1-  Kw 

Volume,  computer  50  f'*' 

Area,  computer  12.08  sq  ft 

Floor  loading  II6  Ibs/sq  ft 

l,k00  lbs  concen  max 
Weight,  computer  l,!)-00  lbs 

A  15  ampere,  II5  volt,  60  oycle/seo,  single  phase 
AC  line  is  required. 


PRODUCTION  RECORD 

Time  required  for  delivery  12  months 


COST,  PRICE  AND  RENTAL  RATES 

Monthly 

Basic  System  Cost  Eental 

Model  A-1  f complete  system)  $55,500  $1,175 

Model  B-1  (complete  system)  36,000  735 

Additional  Equipment 
Number  of  groups  for  each  model 

A-1  B-1  •  -  - 

4  3  Erogram  Steps  -  each  group  1,200  30 

4  3  Storage  -  each  group  1,200  30 

Ip  3  Each  decision  feature  1,200  50 


2  2  Digit  Test  6OO 
2  1  Digit  Selector  240 
2  2  Adder  overflow  selector  200 
k  3  DPBC^  each  group  570 


Maintenance  contract  available. 

PERSONNEL  REQUIREMENTS 

One  operator/shift  is  required. 

Training  made  available  by  the  manufacturer  to  the 
user  at  IBM  Education  Centers  and  at  some  local 
branch  offices. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Modular  standard  packaging  and  solid  state  hardware. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  non-sequential  branch¬ 
ing  logic,  fast  access  magnetic  core  storage,  direct 
add  storage  ■words,  200  cardsper  minute,  no  special 
voltage  requirements  (II5  volts),  no  air  conditioning, 
3  radial  stackers,  solid  state,  modular,  one-\mit 
calculator. 

System  advantages  include  fast  access  magnetic  core 
storage,  12  and  I6  digit  words,  direct-add  storage 
word  -  every  word  addressable,  and  high  speed  read¬ 
ing  and  punching. 


INSTALLATIONS 

International  Business  Machines  Corporation 
Monterey  and  Cottle  Roads 
San  Jose,  California 
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IBM  610  Autopolnt  Computer 


.MANUFACTURER 

International  Business  Machines  Corporation 


APPLICATIONS 

tfenufacturer 

Applications  of  the  610  Autopoint  Computer  include 
heat  transfer  calculations,  analysis  of  mass  spec- 
trometrio  data,  formulae  evaluations,  calculation 
of  aeroelastioity,  stress  analysis,  flutter  and  vi¬ 
bration  analysis,  data  reduction,  highway  design, 
bridge  design,  surveying  problems,  matrix  arithmetic, 
correlation  and  regression  analysis,  sales  forecast¬ 
ing,  actuarial  calculations,  analysis  of  variance, 
curve'  fitting,  experimental  design,  -and-many  other 
applications . 

Ordnance  Missile  Laboratories  Division 
Army  ’^"'’'•et  and  Guided  Missile  Agency 
Located  au  the  Design  and  Development  Lab  and  Systems 
Analysis  Lab,  OML  Division,  AEGMA,  the  computer  is 
used  for  data  reduction  and  theoretical  investigation. 


Hioto  by  U.S.  Naval  Ammunition  Depot,  Crane,  Indiana 

Mathematical  Sciences  Division,  Hesearch  Direc¬ 
torate,  U.S.  Army  Transportation  Research  Command 
located  at  USA  TRECOM,  Building  401,  Fort  Eustis, 
Virginia,  the  system  is  used  for  curve  fitting,  data 
reduction,  regression  analysis,  analysis  of  variance, 
correlation  analysis,  evaluation  of  analytic  express¬ 
ions,  including  effects  of  neutron  radiation  on  car¬ 
go,  effects  of  nuclear  weapons  on  Army  aircraft, 
helicopter  control  system  analysis,  and  helicopter 
design,  and  matrix  arithmetic. 

Control  Office,  Ordnance  Mission,  White  Sands 
Missile  Range 

Located  at  the  Guidance  Laboratory,  Building  1676, 
Electro-Mechanical  Labs.,  Ordnance  Mission,  White 
Sands  Missile  Range,  New  Mexico,  the  system  is  used 
for  data  evalutalon,  technical  support  of  engineer¬ 
ing  evaluation  studies,  etc.  Users  are  primarily 
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from  the  Ground  Guidance  Branch,  Missile  Borne  Guid¬ 
ance  Branch,  Structures  Branch  and  Rroijulsion  Branch.  ■ 

Weapons  Dept . ,  U.  S .  Hfaval  Academy 
Located  in  Ward  Hall,  U.  S.  Naval  Academy,  Annapolis, 
Md. ,  the  system  is  used  to  demonstrate  to  Naval 
Academy  Faculty  and  Midshipmen,  semi-automatic  and 
automatic  calculations  using  a  small  scientific  type 
digital  computer.  Application  to  date  includes  two 
dimensional  target  relative  motion  studies,  ballistic 
trajectory  studies,  and  sound  in  water  studies. 

U.  S.  Naval  Ammunition  Depot 
The  system  is  located  at  U.  S.  NAD,  Q.  E.  Laboratory. 
The  major  problems  for  which  this  activity  uses  the 
IBM  610  Computer  are  statistical  and  engineering. 
Statistical  uses  Include  mean  and  standard  deviation, 
two  and  three  way  correlation,  regression  analysis, 
px(i  analysis  of  variance,  many  specific  factorial 
analysis  of  variance,  and  response  surface  analysis. 
Engineering  calculations  vary  from  tabulation  of 
simple  equations  in  two  and  three  variables  to  rela¬ 
tively  complex  problems  such  as  the  solution  of 
second  order-  differential  equations  which  must  be 
solved  numerically. 

Tennessee  Valley  Authority,  Computing  Center 
Located  in  the  Chemical  Engineering  Building,  Wilson 
Dam,'  Alabama,  the  6l0  is  used  in  the  general  area  of 
chemical  research.  Specific  problems  include  chemical 


Photo  by  E.  I.  DuPont  de  Nemours  and  Company,  Inc. 

kinetics,  thermodynamics  and  some  structure  work. 

E.  1.  DuPont  de  Nemours  &  Co. 
located  in  Room  22h,  Laboratory  Building,  the  system 
is  used  for  material  balances,  thermal  efficiency 
oaloxzlatlons,  heat  transfer  calculations,  return  on 
investment  calculations,  equipment  design,  process 
control  correlations,  statistical  analyses,  includ¬ 
ing  multiple  linear  regression,  simple  linear  corre¬ 
lation,  and  analysis  of  variance,  preparation  of 
process  operating  tables,  calculation  of  finished 
product  Intermediate  requirements,  and  pressure  drop 
calculations  for  plant  application. 

General  Tire  and  Rubber  Conqjany 
Located  at  1708  Englewood  Avenue,  Akron,  Ohio,  the 
system  is  used  for  tire  development,  quality  control, 
research  and  development.  'Engineering  and  scientific 
uses  only. 

Military  Systems  Div.,  Lockheed  Electronics  Co. 
Located  on  D.S.  Highway  No.  22,  Plainfield,  New  Jersey, 
the  system  is  used  for  the  solution  of  engineering 
problems  such  as  radar  coverage  diagram,  curve  fitting 
of  experimental  data,  and,  num.erloal  analysis. 

Carleton  College 

Located  at  Carleton  College,  Northfield,  Minnesota, 
the  system  is  used  for  undergraduate  programming 
instruction,  undergraduate  numerical  analysis  instruc¬ 
tion,  student  Independent  study,  and  faculty  research. 
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Computing  Laboratory,  University  of  Louisville 
Located  at  the  Speed  Scientific  School,  University 
of  Louisville,  Louisville  8,  Kentucky,  emphasis  has 
been  on  the  introduction  of  digital  computer  as  an 
effective  tool  of  numerical  analysis . ,  Both  graduate 
and  undergraduate  students  are  permitted  time  to 
work  their  problems  on  the  computer. 

Computation  Lab . ,  University  of  Rhode  Island 
Located  at  Taft  Laboratory,  University  of  R.  I., 
Kingston,  R.  I.,  the  system  is  used  for  the  solution 
of  problems  in  such  areas  as  mathematics,  physios, 
civil  engineering,  electrical  engineering,  agricul¬ 
tural  economics,  agronomy,  horticulture,  marine  biol¬ 
ogy,  industrial  management, .  and  poultry  husbandry. 
Computation  Facility,  Worcester  Polytechnic 
Institute 

Located  in  Room  3j  Stratton  Hall,  Worcester  Polytech¬ 
nic  Institute,  the  system  is  used  primarily  for  edu¬ 
cation  in  the  use  of  digital  computation  in  engineer¬ 
ing  and  science  and  secondarily,  for  research  requir¬ 
ing  digital  computation. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 
Internal  number  system 
Decimal  dlglts/word 
Arithmetic  system 
Instruction  type 


Decimal  or  Octal 
15  plus  sign 
Fixed  and  floating  point 
One  address 


ARITHMETIC  UNIT 


Manufacturer 
Arithmetic  speed 
Operation 
Add  or  Subtract 
Multiply 
Divide 

Divide -Multiply 
Square -root 


-  Seconds 


Flo  Point 
0.28 
1.3T 
1.45 
1.54 
2.25 


Fixed  Point 
0.28 
1.155 
1.155 
1.155 
1.90 


STORAGE 

Manufacturer 

Medium  No.  of  Words 

Magnetic  Drum  84 


Dec  Dlglts/Word 
51  plus  sign 


INPUT  OUTPUT 

Manufacturer 

Program  Tape  Reader  and  Punch 
Reads  at  I8  characters  per  second,  approximately 
1.18  seconds  to  complete  read  in,  tape  is  prepared 
while  keying  in  program  and  can  be  read  back  for 
automatic  processing. 

Data  Tape  Reader  and  Punch 

Reads  at  18  characters  per  second,  approximately 
1.06  seconds  to  complete  read  out,  original  data  or 
intermediate  results  can  be  punched  and  read  back. 
Manual  Keyboard 

Complete  manual  control  of  machine,  control  lights 
to  indicate  internal  operations,  instruction  keys  for 
program  tape  preparation,  manual  data  entry  and  prob¬ 
lem  solution,  and  visual  display  of  all  machine  reg¬ 
isters. 

Electric  Typewriter 

Typed  output  at  I8  characters  per  second,  manusJ. 
operation  to  permit  alphabetic  headings  for . reports, 
typewriter  up  to  10  feet  from  machine,  and  automatic 
carriage  return  and  tab  instruction. 

Cathode  Ray  Tube  Display 

Two  inch  tube  for  display,  and  52  x  10  grid  defines 
register  contents.  Decimal  point  and  sign  displayed. 


Control  Panel 

Convenient  method  of  handling  sub-routines,  200 
program  hubs  for  additional  programming,  12  balance 
test  .hubs  for  logical  elther-or  decisions,  I5  program 
skips  for  program  transfer,  and  10  selectors  for  pro¬ 
gram  alteration. 

USNAD 

The  ratio  of  input  time  to  computing  time  for  most 
statistical  problems  of  any  complexity  is  less  than 
one.  The  ratio  of  output  time  to  computing  time  for 
most  statistical  and  engineering  problems  is  small 
except  for  large  problems  where  intricate  programming 
requires  temporary  storage  of  large  quantities  of 
data  on  the  data  tape.  Small  internal  storage  makes 
programming  of  large  problems  intricate. 

CHECKING  FEATURES 

Manufacturer 

Checking  features  include  circuit  and  components 
designed  for  reliability,  validity  check  of  each 
tape  eharacter  read  in  and  read  out,  all  information 
transfer  within  6IO  validity  checked,  auto -point 
sums,  products  and  quotients  checked  not  to  exceed 
machine,  capacity,  all.,cle£ir  operations  checked  to 
insure  complete  reset  to" zero,  and  all  register  ad¬ 
dresses  validity  checked. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

105-150  volts,  single  phase,  60  cycle,  AC,  16-20 
amperes.  Heat  dissipation  is  5,000  BTU/hour.  60° 
to  95°F  temperature  range,  95/^  maximum  humidity. 

ARGMA 


Power,  computer 
Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 


1.5  Kw  1.5  KVA  1.0  pf 
42  cu  ft 
14  sq  ft 
8  ft  X  10  ft 
54  Ibs/sq  ft 
190  lbs  concen  max 
750  lbs 

No  special  air 


Weight,  computer 

50  amp  fuse  on  separate  line, 
conditioner  required. 

USA  TRC 

Power,  computer  2.4  KVA  IO5-I5OV,  60  cycle,  16-20  amp 


Volume,  computer 
Area,  computer 
Room  size,  computer 
•Floor  loailng 

Wei^t,  computer 

Installed  a  separate  120V, 
WSMR 


26.5  cu  ft 

8.8  sq  ft 
Small 

3.6  Ibs/sq  ft 
800  lbs  concen  max 
750  lbs 

60  cycle,  50  amp  line. 


Power,  computer  120V  single  phase,  17.I  Amperes 
Area,  computer  5x5’ 5x2. 5  ft 

Weight,  computer  8OO  lbs 

Adequate  power  plus  ventilation.  Built  in  blower. 

US  NA 

Power,  computer  UOV,  single  phase,  20  amp,  60  cycle 


Volume,  computer 

55.5  cu  ft 

Area,  computer 

10.2  sq  ft 

Reran  size,  computer 

20  ft  X  40  ft (Classroom) 

Floor  loading 

80  Ibs/sq  ft 

800  lbs  concen  max 

Weight,  computer 

800  lbs 

USNAD 

Power,  computer 

1  Kw  2  KVA  0.5  pf 

Volume,  computer 

50.7  cu  ft 

Area,  computer 

9.2  sq  ft 

Room  size 

200  sq  ft 

Floor  loading 

10  Ibs/sq  ft 

87  lbs  concen  max 
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Weight,  computer  800  Ihe 

Ho  air  conditioner  is  required.  Special  individual 
computer  power  supply  wiring.  Heat  removal  blower. 


TVA 

Power,  computer 

1.65  KVA 

Volumo,  computer 

50  cu  ft 

Area,  computer 

15  sq  ft 

Weight,  computer 

1,100  lbs 

Ho  air  conditioner  needed. 

DuPont 

Power,  computer 

2.34  Kw 

Power,  air  eondl  1.75  Kw 

0.21368  KVA 

0.91  pf 

Volume,  computer 

15.9  cu  ft 

Volume,  air  conidtioner 

5.63  cu  ft 

Area,  computer 

14.7  sq  ft 

Area,  air  conditioner 

3.11  sq  ft 

Room  size 

19  ft  1  in  X  9 

ft  3  iu 

Floor  loading 

l40  Ibs/sq  ft 

1,200  lbs  concen  max 

Wel^t,  computer 

1,150  lbs 

Weight,  air  conditioner 

178  lbs 

Separate  20  ampere,  117  volt  service. 

General  Tire 

Volume,  computer 

800  cu  ft 

Area,  computer 

100'  sq  ft 

Room  size 

10  ft  x  10  ft 

Lockheed  Electronics 

Power,  computer  1.44  Kw 

1.44  Kw 

Volume,  computer 

31.5  cu  ft 

Area,  computer 

9.2  sq  ft 

Room  size 

9  ft  x  14  ft 

Floor  loading 

6.35  Ibs/sq  ft 

87  lbs  concen  max 

Weight,  computer 

800  lbs 

Site  preparation  included  soundproof  room  9  fi:  x 
l4  ft,  false  ‘Ceiling,  80  watt  fluorescent  lighting, 
electric  fan,  and  II5  volt  -  60  cycle  -  single  phase- 
20  ampere  electrical  line. 

U  of  Louisville 

No  special  preparation  was  required.  The  room  has 
concrete  block  walls  and  acoustic  celling,  tile 
and  concrete  floor. 

Worcester  Poly 
Power,  computer 
Volume,  computer 
Area,  computer 
Room  size 
Floor  loading 


Weight,  computer 


2.3  Kw 
Sk  cu  ft 
8  sq  ft 
15  ft  X  20  ft 
100  Ibs/sq  ft 
200  lbs  concen  max 
800  lbs 


Hew  partitions,  acoustic  ceiling,  fluorescent  lift¬ 
ing,  redecorating,  one  special  power  circuit,  regular 
electrical  outlets. 


PRODUCTION  RECORD 

Manufacturer 

System  has  been  dropped  and  is  no  longer  available. 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Unavailable  from  manufacturer 
ARGMA 

Rental  rate  is  $1,100  per  month. 

USA  IRC 

Console,  keyboard,  and  typewriter  rent  at  $l,150/mo. 
WSMR 

$1,150  per  month  for  all  6IO  equipment. 


US  HA 

$460  per  month  -  computer,  keyboard,  typewriter  (in¬ 
cludes  academic  contribution  of  60^^). 

-USHAD 

$1,283  month  for  basic  system. 

Remington  Rand  Synchro  Tape  is  rented  for  $l42/mo., 
Malntehance/servlce  contracting  is  included  in 
rental  rates. 

TVA 

The  610  console,  869  typewriter,  973  keyboard  cost 

$55,000. 

System  rents  at  $1, 150/month. 

DuPont 

Computer  cost  $55,000  and  rents  for  $1,150  per 
month.  Including  console,  keyboard,  and  typewriter. 
The  off-line  punch  rents  at  $125  P®r  month. 
Malntenance/service  contract 

0-36  Mouths  3T-72  Months  T3t108  Months 
Console  $112/Mo  $l42/Mb  $191/Mo 

Typewriter  11  I5 

Keyboard  23  ^ 

General  Tire 

Approximately  $1,100  per  month  is  paid. 

Lockheed  Electronics 

Monthly  Rental 


Console 

$1,065 

Typewriter 

35 

Keyboard 

50 

Tax 

115 

$17265 

U  of  Louisville 

$460  monthly  (basic  system  costs  about  $50,000). 
Maintenance  is  included  in  rental. 

U  of  R.  I.  I  . 

The  IBM  610  rents  $460  per  month./ 

026  card  punch,  402  accounting  machine,  101  elec¬ 
tronic  statistical  machine,  and  514  reproducing  punch 
rent  at  $500  per  month. 

Worcester  Poly 

IBM  610:  $460/month  (educational  contribution  rate), 
including  maintenance. 


PER  SONNEL-REQtfl  REMENTS 

ARGMA 

10  engineers  and  4  technicians  utilize  machine  on 
an  as  needed  basis.  Ho  full  time  personnel  assigned 
or  needed. 

Operation  tends  toward  open  shop. 

USA  TRC 

One  supervisor  and  2  or  3  programmers.  One  operator 
is  required  for  each  shift. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  in-house  instruc¬ 
tion  to  membersjjf  the  command  conducted  by  members 
of  the  Mathematical  Sciences  Division. 

WSMR 

One  Theoretical  Physicist  (BA)  does  all  programming, 
etc.  (IBM  maintains  equipnent). 

Operation  tends  toward  closed  shop. 

IBM  has  run  several  one  week  courses  (4  hrs  per  day) 
on  operation  of  610. 

US  HA 

One  operator  required. 

(deration  tends  toward  open  shop. 

Methods  of  training  used  includes  classroom  instruc¬ 
tion. 
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USHAD 


Supervisors 
Analysts 
Erogranmers 
Operators 
In-Output  Oper 


One  8-Hbur  Shift 

lA 

1/2 

1/2 

1 

1 


Mathematical,  aptitude  was  determined  hy  qualifying 
tests  and  other  criteria  and  further  training  was 
on-the-joh  in  nat\n?e. 

OTA 


There  is  no  one  person  designated  in  a  supervisory 
capacity  for  the  6l0.  The  computer  is  used  a  great 
deal  hy  about  six  or  eight  chemical  engineers,  and 
is  periodically  used,  hy  about  six  or  eight  more . 

Two-day  training  classes,-  taught  by  IBM  personnel, 
are  offered  periodically  as  needed. 

DuPont 

Four  engineers  use  the  system. 

Operation  tends  toward  open  shop. 

IBM  conducted  2  day  class  for  training  -  this  in¬ 
cluded  "hands-on"  training. 

General  Tire 

Used  by  engineering  and  research  personnel  who  do 
their  own  programming  and  operating. 

Lockheed  Electronics 

One  8-Hbur  Shift 


Supervisors  1 

Programmers  2 

Engineers  10 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  the  instruction 
manual,  brief  kecture,  and  demonstration.  Typical, 
personnel  able  to  operate  and  program  the  computer 
one  day  training  and  experience. 

U  of  Louisville 

Operation  tends  toward  open  shop. 

Formal  course  work:  Math  400  Machine  Computing, 
1  credit  hour  (l  hr  lecture  and  2  hr  lab  each  week 
for  10  weeks). 

Worcester  Poly 


One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1/5  1 

Clerks  l/l5  1/2 

Operators  (Users)  l/2 

(deration  tends  toward  open  shop  (exclusively). 
Methods  of  training  used  includes  short  special 
courses  as  required  and  training  is  included  in  sev¬ 
eral  regular  academic  courses. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

ABGMA 

Good  time  50  Hours/Week  (Average) 

Attempted  to  run  time  50  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  1.0 
Above  figures  based  on  period  from  Nov  59  to  May  60 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  TRC 

Good  time  58  Hburs/Week  (Average) 

Attempted  to  run  time  4o  Hburs/Week  (Average) 

Operating  Ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  17  Mar  60  to  27  Jul  60 
Passed  Customer  Acceptance  Test  17  Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

WSMR 

Time  is  available  for  rent  to  outside  organizations. 
The  computer  has  been  down  for  repair  less  than  5^  of 
time  in  past  year. 


USNAD 

Good  time  39 '2  Hours/Week  (Average) 

Attempted  to  nm  time  40.7  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.962 
Above  figures  based  on  period  26  Apr  59  bo  5I  J'ul  SO 
Passed  Customer  Acceptance  Test  12  Apr  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

The  IBM  610  has  been  very  reliable  and  has  had  an 
excellent  good  time  record.  The  time  availability 
has  in  general  been  based  on  a  40  hour  week. 

OTA 

Average  error-free  running  period  4  or  5  days 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Down  time  is  sporadic  and  for  the  most  part  insig¬ 
nificant  . 

DuPont 

Average  error-free  running  period  20  Hours 

Good  time  53  Hburs/Week  (Average) 

Attempted  to  run  time  55  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.94 
Above  figures  based  on  period  5  Jan  60  to  5  May  60 
Passed  Customer  Aceptance  Test  5  Jan  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

General  Tire 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Lockheed  Electronics 

Average  error-free  running  period  5  I/2  hours/week 
Good  time  4  to  5  Hours/Week  (Average) 

Attempted  to  run  time  4  &  5  Hours/Week  (Average) 
Operating  ratio  0.99 

Above  figures  based  on  period  15  Nov  5^  to  14  Apr  60 
Passed  Customer  Acceptance  Test  12  Nov  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  Duration  time  of  job  muSt  be  long  enough 
to  justify  moving  the  computer  to  an  unclassified  area. 
Caxleton 

Average  error-free  rxmning  period  5  Months 

Good  time  40  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  1.0 

Above  figures  based  on  period  1  Feb  60  to  5I  -Aug  60 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

U  of  Louisville 

Time  is  available  for  rent  to  outside  organizations. 

U  of  R.  I. 

Good  time  58  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Above  figures  based  on  period  from  Aug  59  to  present 
Passed  Customer  Acceptance  Test  I7  Jul  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Worcester  Poly 

Good  time  50  Hburs/Week  (Average) 

Attempted  to  run  time  55  Hours/Week  (Average) 

Operating  ratio  O.85 

Above  figures  based  on  period  from  Jan  59  to  Jun  60 
Passed  Customer  Acceptance  Test  21  Jan  59 
Time  is  available  for  rent  to  quEillfied  outside  or¬ 
ganizations  . 

Use  by  outside  organizations  has  been  possible  only 
via  sponsored  research  and  educational  uses.,  IBM 
contract  (dated  1  Jun  60)  permits  sale  of  time  to 
outside  organizations. 
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ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 
Tape  Characteristics 

■Automatic  adjustment  to  5  or  8  channel  size,  5 
channel  teletype  tape,  and  8  channel  Includes:  5  for 
code  symbols,  one  for  even-order  redundancy  check, 
and  two  for  class  marks  (for  operating  usej. 

The  IBM  6l0  is  tailored  to  needs  of  engineering 
and  science,  mobile  desk-size  unit  'sd.th  typeijrlter 
and  keyboard,  handles  5  or  8  channel  punched  paper 
tape,  15  digit  number  plus  decimal  and  sign,  automatic 
control  of  decimal  point,  84  registers  of  magn'  tic 
drum  storage,  each  31  digits,  plus  sign,  octal  or 
decimal  arithmetic,  single  Instruction  square  root, 
single  instruction  dlvlde-multiply  (x/y)z,  program 
control  from-keyboard,  program  tape  and  control  panel, 
automatic  program  tape  preparation  while  solving 
problem,  built-in  self -checking  for  reliability,  and 
multiple-command  instructions. 

Keyboard  Ll^ts 

KKT  HD  Keyboard  in  control 

OEE  Machine  executing  a  step  when  automatic 

program  stops 

INT  Indicates  interruption  of  a  program 

PCH  CLASS  Punch  class  switch  (1,2,5)  ON 
CLEAR  Register  has  failed  to  clear  to  zeros 
PUHCE  Invalid  character  punched  In'to  tape 

REG  Invalid  register  address 

DIG  ENT  In'valld  Numerical  Code  entered 

RDH  Invalid  character  read  in  or  out 

DIG  CH  Signals  or  digits  from  or  to  drum  are 

invalid 

OFLO  Number  in  SEL  REG  exceeds  allowable 

magnitude  or  division  by  zero  attempted 
USA  TRC 

Outstanding  feature  is  ease  of  programming. 

US  NA 

Outstanding  features  include  automatic  decimal  point, 
each  memory  drum  register  capable  of  storing  51  dec¬ 
imal  digits  plus  sign  and  decimal  point,  and  option 
of  octal  or  decimal  mode  of  operation.  System  is 
easy  to  program  and  operate. 

USNAD 

Outstanding  features  include  auto-point  (floating 
point)  calculations,  good  reliability,  and  ease  of 
programming. 

TVA 

Since  this  computer  is  used  by  a  relatively  small 
integrated  group,  tape  storage  is  no  problem.  Each 
operator  takes  care  of  his  own  special  tapes,  while 
standard  tapes  are  labelled  and  filed  close  to  the 
computer. 

DuPont 

Outstanding  features  include  automatic  decimal  point, 
easy  programming,  and  programming  in  engineering 
language . 

Lockheed  Electronics 

Outstanding  features  Include  computes  and  prints-out 
in  floating  point  point  notation,  very  fast  and  easy 
to  program,  and  air  conditioning  not  required.  Dura¬ 
tion  time  of  arithmetic  operation  too  long  especially 
those  for  trigonometric  function,  i.e.,  multiply  - 
0.78  sec.,  square  root  -  O.67  sec.,  and  sine  (cosine) 
at  least  20  sec. 

Carleton 

Outstanding  features  are  ease  of  programming  (simple 
command  structure)  and  use  as  desk  computer. 

U  of  Louisville 

Unique  system  advantages  are  automatic  positioning  of 
decimal  point  and  simplicity  in  coding. 

Worcester  Poly 

Outstanding  features  Includes  low  cost,  bringing  it 
within  the  range  of  a  limited,  small  college  budget. 


simplicity  in  learning  to  use  it,  and  minimum  personnel 
requirements. 

Additional  computing  .equipment  available  on  campus 
Includes  two  small,  analog  computers  and  one  home-made 
demonstration  digital  computer  in  various  engineering 
departments.  For  large  scale  digital  computing  appli¬ 
cations  W.P.I.  has  limited  access  to  the  MIT  Computa- 
■tlon  Center. 

FUTURE  PLANS 

USA  TRC 

It  is  proposed  that  the  system  be  replaced  by  an 
IBM  1620. 

USNAD 

The  rental  of  the.  IBM  1620  Digital  Computing  System 
has  been  approved  by  the  Bureau  of  Naval  Weapons. 

The  IBM  1620  has  much  faster  input  and  computing  times 
(input  of  180  ohar/sec  and  access  time  of  20  mlorosec). 
In  addition  the  1620  has  core  storage  of  20,000  digits 
with  variable  word  length.  The  rental  of  the  IBM  1620 
will  be  approximately  $1,600  per  month. 

TVA 

The  workload  is  increasing  rapidly  and  may  require 
some  change  in  the  future.  Ere sent  plans  are  Indefinite. 
DuPont 

To  date,  primary  usage  of  the  IBM  610  has  been  in  the 
development  and  research  areas  for  engineering  calcu¬ 
lations  and  evaluation  and  analysis  of  experimental 
data.  Continued  use  in  this  field  is  anticipated.  More 
complex  applications  in  the  statistical  field  will  be 
pursued  in  the  plant  process  and  product  areas.  In¬ 
creased  activity  in  the  production  and  cost  eiccounting 
department  is  expected.  At  this  time,  no  plans  for  an 
expansion  or  modification  of  the  present  computer  sys¬ 
tem  has  been  made.  However,  the  adequacy  of  the  pres¬ 
ent  system  for  current  and  future  demands  will  be  stud¬ 
ied  within  the  next  six  months.  Results  and  recommenda¬ 
tions  of  this  study  will  determine  the  need,  for  expan¬ 
sion  or  acquisition  of  a  new  system. 

Lockheed  Electronics 
IBM  610  to  be  replaced  by  IBM  162O. 

Worcester  Poly 

Eventual  acquisition  of  some  other  computer  as  addition 
to  or  replacement  for  present  one,  possibly  to  meet 
administrative  as  well  as  educational  and  research  needs. 

INSTALLATIONS 

Army  Rocket  &  Guided  Missile  Agency,  Redstone  Arsenal, 
Alabama 

U.  S.  Army  Transportation  Research  Command,  Mathemat¬ 
ical  Sciences  Division,  Fort  Eustis,  Virginia 

Ordnance  Mission,  White  Sands  Missile  Range,  N.  Mexico 
U.  S.  Naval  Academy,  Weapons  Dept.,  Annapolis,  Md. 

U.  S.  Naval  Ammunition  Depot,.  Crane,  Indiana 

Tennessee  Valley  Authority,  Computing  Center,  II6  Old 
Post  Office,  Chattanooga,  Tennessee 

E.I.  DuPont  de  Nemours  &  Co.,  P.O.  Box  I378, 

Louisville  1,  Kentucky 

General  Tire  &  Rubber  Co.,  I708  Engle'wood  Ave., 

Akron  9,  Ohio 

Lockheed  Electronics  Co.,  Military  Systems  Div., 

U.S.  Hl^way  No.  22,  Plainfield,.  Ne'W  Jersey 

Carleton  College,  Northfleld,  Minnesota 
University  of  Louisville,  Louisville  8,  Kentucky 
University  of  Rhode  Island,  Kingston,  Rhode  Island 

Worcester  Polytechnic,  Computation  Facility, 

Worcester  9>  Massachusetts 
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IBM  632 

IBM  652  Klectronlo  lining  Calculator 


MANUFACTURER 


Ijateniatlonal  Buslaesa  Machines  Corporation 
Electric  Typewriter  Division 


APPLICATIONS 

IBM  632  is  designed  primarily  for  Invoicing. 

It  is  availahle  in  four  models,  including  models 
with  card  punch,  printing  card  punch,  and  punched 
paper  tape  output.  The  632  comhlnes  oalculatiiig 
and  typing  in  one  unit.  It  automatically  adds,  sub¬ 
tracts,  and  multiplies  the  information  keyed  info 
the  companion  keyboard.  It  also  automatically  in¬ 
serts  decimal  points,  computes  taxes,  discounts  and 
accumulates  information  for  dally  totals.  The  ac¬ 
curacy  of  electronics  and  magnetic  core  "memory" 
give  the  IBM  632  Electronic  Typing  Calculator  the 
ability  to  handle  a  variety  of  business  applications. 
This  model,  incorporating  punched  card  output,  punch¬ 
es  desired  information  into  IBM  punched  cards  simul¬ 
taneously  with  the  typing  action.  The  cards  may  then 
be  further  processed  in  an  accounting  system. 


Hioto  by  International  Business  Machines  Corporation 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  nunijer  system  Binary  coded  decimal 
Decimal  digits/word  12 

Instructions  decoded  12 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

1  buffer  register  and  1  companion  keyboard  is  used. 


ARITHMETIC  UNIT 


Incl  Stor  Access 

Exolud  Stor  Access 

Micro  sec 

Microsec 

Add  110,000 

21.5/word 

Milt  2,500,000 

>(■30,000  (average) 

Construction  (Arithmetic  unit  only) 

Vacuum  tubes 

150 

Magnetic  cores 

16k 

Ferrite  cores 

352 

Switch  cores 

28 

3W 
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Arithmetic  mode 

Timing 

Operation 


Medium, 

tfagnetio  Cores 


Medium 
10  Key  Unit 


Media 

lifpevfrlter 

Cards 

Paper  Tape 


Serial 

Asynchronous 

Sequential 


STORAGE 

Mo.  of  No.  of 
Words  Digits 

8  12 


Access 

Mlcrosec 

21.5/word 


INPUT 

Speed 

12  dlglts/sec  Binary  coded  input 

OUTPUT 

Speed 

10  char/sec 
10  char/sec 
10  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Quantity 


Type 

Tubes 

6887 

5965 

58IA 

2D21 

6350 

Diodes 

IHI52 


Magnetic  Cores 


Cost 

Model  VII -Typewriter  xmit,  $17,500  $395 

calculator  unit  w/printing 
punch  &  companion  keyboard 
&  card  reader 

Malntenance/servlce  is  included  in  all,  monthly  ren 
tai  prices. 

Maintenance/service  for  purchase  machines  is  as 
follows: 

Model  I  $500 

Model  II  420 

Model  III  khO 

Model  rv  535 

Model  V  472 

Model  VI  592 

Model  VII  612 

PERSONNEL  REQUIREMENTS 

One  operator  is  required  per  8  hour  shift. 

Training  made  available  by  the  manufacturer  to  the 
user  includes  operator  training  at  time  of  installa¬ 
tion. 


Monthly 

Rental 

$395 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  a  program  reading  device, 
which  houses  a  mylar  program  belt,  containing  wll 
of  the  instructions  for  a  particular  application, 
and  a  companion  keyboard,  which  has  a  familiar  10- 
key  pattern,  facilitating  indexing  of  numerical 
information,  increasing  speed  and  accuracy,  and  also 
aiding  in  error  detection  and  correction.  Unique 
programming  device  makes  the  equipment  compatible 
with  most  systems. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  conqniter  0,75  Kw  I.O35  KVA 

Volume,  computer  9.5  ou  ft 

Area,  computer  4.5  sq  ft 

Weight,  conqniter  600  lbs 

PRODUCTION  RECORD 

Time  required  for  delivery  4-9  months 


INSTALLATIONS 

International  Business  Machines  Corporation 
Electric  Typewriter  Division 
590  Madison  Avenue 
New  York  22,  New  York 


COST,  PRICE  AND  RENTAL  RATES 

Monthly 

Basic  System  Cost  Rental 

Model  I-Typewriter  unit,  calou-  $6,000  $175 

lator  unit  and  companion  keyboard 


Additional  Equlpnent 

Model  ll-I^rpewrlter  unit,  calou-  8,700  235 

lator  unit  w/non-prlntlng  punch  & 
companion  keyboard 

Model  Ill-Typewriter  unit,  cal-  9,800  26O 

oulator  imlt  w/prlnting  punch 
&  companion  keyboard 

Model  IV-!!iq)ewrlter  unit,  cal-  11,900  295 

oulator  unit  w/tape  punch  & 
companion  keyboard 

Model  V-i^rpewriter  unit,  calou-  13,700  5IO 

lator  unit  &  companion  keyboard 
&  card  reader 

Model  VI-Typewriter  unit,  cal-  16,400  37O 

oulator  unit  w/non-prlntlng 
punch  &  companion  keyboard  & 
card  reader 
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IBM  650  RAMAC 

IBM  RAMAC  650  Data  Erocesslng  Machine 


MANUFACTURER 

International  Business  Machines  Corporation 


Photo  hy  International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

General  purpose,  appllcahle  to  scientiflo  and 
Business  data  processing.  "In-line"  processing  with 
IBM  RAMAC  650. 

The  IBM  650  is  a  basic  magnetic  drum  data  process¬ 
ing  machine  with  an  IBM  555  random  access  memory  unit. 
This  memory  is  a  storage  medium  in  which  any  group  of 
data  may  be  reached  quickly  and  directly,  despite  the 
fact  that  the  data  is  stored  in  the  memory  in  a  ran¬ 
dom  fashion. 

The  RAMAC  65O  was  one  of  the  first  of  IBM's  line 
of  machines  designed  for  high-volume.  In-line  pro¬ 
cessing  of  business  data.  Instead  of  accumulating 
data  to  be  processed  in  batches,  each  transaction  is 
processed  as  it  happens  and,  at  the  same  time, -every 
related  record  in  the  memory  unit  is  adjusted. 

U.  S.  Army  Engineer  District 

Located  in  the  Faldley  Building,  121  South,  l6th 
Street,  CBiaha,  Hebraska.  The  system  with  drum  stpr- 
age  and  card  -Input-outpuT;  is  used  for  earthwork  out 
and  fill,  survey  computations,  stability  analyses 
(spillway  weirs,  walls,  powerhouse  and  spillway 
chutes)',  flood  routing,  reservoir  regulation,  grain 
size  computations,  and  sediment  load  studies. 

U.  S.  Army  Engineer  Research  &  Develop.  Lab. 

Located  at  Fort  Belvoir,  Virginia,  The  system  -with 
drum  storage  and  card  input -output,  is  used  for  the 
computation  of  problems  in  all  fields  of  engineering 
in  connection  ■with  Research  and  Development  of  mili¬ 
tary  items  for  the  Corps  of  Engineers,  plus  a  small 
amount  (less  than  5?^)  of  data  processing  in  connection 
•with  labor  distribution  costs  and  similar  reports. 

U.  3.  Army  Engineer  Waterways  Exper,  Station 

Located  at  Vicksburg,  Mississippi.  The  system  with 
drum  storage  and  card  input-output,  is  used  exclusive¬ 
ly  for  engineering  and  scientific  applications.  The 


Computer  Center  is  a  Joint  facility  of  the  Waterways 
Experiment  Station  (WES)  and  the  Lower  Mississippi 
Valley  Division  (IMTO)  of  the  Corps  of  Engineers, 

D.  S.  Army.  It  operates  as  a  central' '(center -type) 
facility  to  provide  electronic' data  processing  and 
computation  services  to  six  (6)  using  field  offices 
of  the  Corps  of  Engineers. 

U.S.  Army  Corps  of  Engineers,  U.S.  Army 
Engineer  Division. 

located  at  North  Pacific  Custom  House,  Portland 
Oregon,  the  system  is  used  primarily  for  scientific 
and  engineering  work  arising  in  conjuction  -with  the 
Corps  of  Engineers  construction  program  in  the  Worth 
Pacific  Division.  Some  typical  programs  are: 

Program  computes  grounding  mat  resistance  vs.  cost 
per  number  of  ground  rods  for  seleijted  reElstivl'biee', 
ground  rod  spacings  euid  ground  rod  lengths. 

Program  derives  information  for  plotting  the  flux 
distribution  in  core  form  transformers  for  non- 
symmetrlcal  coil  arrangements  or  non-uniform  current 
densities. 

Program  computes  the  neutral  axis  of  a  reinforced 
concrete  section  of  any  shape  subjected  to  any 
combination  of  axial  load,  P,  and  bendJ.ng  moments, 

M^  and  M^,  and  computes  the  concrete  and  steel  stresses. 
The  program  can  be  used  for  stability  analyses  and 
base  plate  stress  analyses,  etc.,  -with  proper  formula¬ 
tion  of  input  data. 

Computes  backwater  or  -water  surface  profile  in  an 
open  channel  by  the  standard-step  method  for  veloci¬ 
ties  less  critical.  The  program  computes  water  sur¬ 
face  elevations  and  balances  energy  equation  to  the 
desired  accuracy. 

Program  derives  the  streamflow  from  snowmelt  and/ 
or  rainfall  over  various  segments  of  the  Columbia 
River  Basin,  by  routing  -water  thru  basin,  lake,  and 
channel  storage,  thereby  determining  streamflow  at 
gaging  stations  for  reservoir  regulation  of  design 
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Photo  hy  U.S.  Army  Anniston  Ordnance  Depot 

_  flood  studies.  projects,  either  through  reservoirs  or  open  channel 

Monthly  forecasts  of  water  year  and  residual  vol-  reaches.  Pouting  constants  and  power  plant  charac- 

umes  of  river  flow  are  prepared  for  IJS  river  sta-  teristics  are  Included  in  the  program  along  with 

tions  in  the  Columhia  Basin  and  coastal  areas,  for  minimum  and  mnvinmm  pool  elevation  hut  may  he 

purposes  of  power,  irrigation,  flood  forecasting  and  changed  as  desired. 

control.  The  program  computes  forecasts  euid  prepares  Program  determines  the  total  energy  in  kw-months, 
page  formats  for  puhlication.  mean  monthly  capahility  in  kw,  average  numher  of  oper- 

The  program  simulates  a  hasin-wide  hydroelectric  ating  units  and  mean  head  associated  with  a  sequence 

system  of  up  to  60  projects,  giving  power  output,  of  mean  monthly  flows  at  a  hydro -generating  plant, 

storage  and  regulated  streamflow  data  for  the  projects.  Plant  performance  is  based  on  turhlne  unit  perfor- 

Input  to  the  routines  are  project  characteristics,  mance  characteristics  and  generator  losses  contained 

streamflow  network,  periodic  unregulated  streamflows,  in  tables  in  memory  and  a  constant  value  of  trans- 
and  storage  changes  at  the  projects.  A  sequence  of  former  efficiency. 

up  to  six  storage  projects  may  he  designated  for  use  Computes  cut  and  fill,  adjusted  out,  accumulated 

in  firming  the  system  to  a  pre-speolfied  energy  load  out  and  fill,  mass  ordinate  and  slope  stake  reference 

for  each  period.  Program  1050.4  is  for  a  650  with  data  where  required,  based  upon  original  ground  and 

1)000  words  of  Internal  storage  memory.  finished  gro\md  conditions. 

This  program  simulates  a  hydroelectric  system  of  up  The  computation  of  earthwork  quantities  and  prepaxa- 
to  20  projects  on  a  given  river  and  its  tributaries.  tion  of  design  roadway  templates  and  profile  grades 
The  program  output  gives  total  discharge,  spill,  tur-  are  processed.  The  stations  and  elevations  of  the 
bine  discharge,  forebay  and  tailwater  elevations,  verticle  P.I.'s  together  with  the  length  of  vertlcle 

head  on  power  plant,  and  actual  station  generation,  curves,  and  the  station  of  the  points  of  spiral  and 

number  of  units  on  the  line  for  each  of  the  projects,  horizontal  curves,  the  roadway  typical  section  data 

and  the  total  system  generation.  Variable  input  data  and  original  ground  data  are  used  as  information  in- 

are  as  follows:  desired  generation,  local  inflow,  eluding  a  five  line  profile.  The  design  template 

required  spill  and  miscellsuieous  water  use.  Time  information  may  in  turn  be  used  in  the  quantity  corn- 

interval  for  input  data  is  variable  and  time  interval  putatlons  program  above,  to  compute  voltmes  and  elope 

for  output  data  is  variable j  however,  hourly  data  will  stake  reference  information, 
ordinarily  be  computed.  Flows  are  routed  between 

(  * 
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The  program  computes  the  profile  grade  for  a  hl^- 
way  Including  verticle  curve  corrections.  The  input 
data  consists  of  the  P.I.  stations,  elevations,  and 
length  of  verticle  curves. 

U.S.  Army  Engineer  Supply  Control  Office 

Located  at  4l0  North  Broadway,  St.  Louis,  Missouri, 
the  system  with  drum,  tape  and  cards,  is  used  for 
integrated  stock  and  fiscal  accounting. 

Stock  Accounting 

Processing  world  wide  customer  demands  and  supply 
transactions  in  such  a  manner  as  required  to  maintain 
individual  item  stock  balances,  on  a  consolidated 
accountable  property  record,  on  all  Engineer  items 
stored  within  the  continental  United  States. 

Financial  Inventory  Accounting 

Provides  the  monetary  values  of  issuance,  receipts 
and  adjustments,  as  recorded  against  stated  inventory 
balances  of  the  accountable  property  records  into  a 
directed  pattern  of  reports. 

Stock  Fund  Accounting 

Compiles  computed  dollar  values  of  Stock  Fund 
inventory  balances  and  transactions  into  a  designated 
chart  of  accounts  as  required  to  maintain  a  "balance 
sheet  type  record"  of  the  Engineer  Section  of  the 
Amy  Stock  Fund. 

Customer  Billing 

The  preparation  of  printed  bills  to  customers  for 
all  reimbursable  issues  of  Inventory  items.  Computed 
requirements  of  organizations  and  units  as  prescribed 


Photo  by  U.S.  Army  Engineer  District,  Cttaha 

in  TCE’s,  T/A’s  or  other  governing  directives.  This 
Involves  file  maintenance  routine  of  constantly 
changing  requirements  by  addition  and  deletion  action. 

Mobilization  Keservation  Eequlrements 
A  process  of  compiling  projected  inventory  require¬ 
ments  of  Individual  item  needs  based  on  various 
degrees  of  mobilization. 

World  Wide  Asset  Data 

An  accumulation  of  statistics  relative  to  the 
quantity,  location,  condition  and  net  worth  of  an 
inventory  items. 

Integrated  Supply  Control  of  Minor  Secondary 

Items 

The  process  of  measuring  requirements  against  known 
assets  for  purposes  of  projecting  a  supply  position 
and  signifying,  actions  required  such  as  procurement, 
excesses,  etc. 

Item  Identification  and  Cross  Reference  Piles 
Describing  for  Supply  Control  purposes,  the  item 
name,  description  and  characteristics  in  the  detail 
necessary  to  adequately  inform  potential  customers 
of  items  available. 
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U.  S.  Arn^y  Ordnance 

Located  In  Bldg.  IO9-I,  Inventory  Control  Division, 
Field  Services  Group,  Philadelphia,  Pa.  The  system 
with  drum,  core,  and  tape  storage  and  tape  and  cards 
input -output,  is  used  for  daily  updating  National 
Availability  Inventory  Records,  requests  for  material, 
catalog  changes,  determination  of  requirements, 
computation  of  digital  levels,  distribution  and  re¬ 
distribution  of  stock,  financial  inventory  accounting 
report,  demand,  issue  and  returns  summaries,  stock 
status  reports,  computation  of  basic  loads,  main¬ 
tenance  and  usage  of  application  file,  in  stock, 
technical  service  excess  and  disposal  reports,  file 
maintenance,  and  procurement  status. 

U.  S.  Army  Ordnance 

Located  in  Bldg.  353^  Feltman  Res.  &  Engineering 
Laboratories,  Plcatinny  Arsenal,  Dover,  N.  J.  The 
system  with  drum  and  cards,  is  used  for  Interior 
Ballistics  ;(burnlng-rate  studies  and  projectile- 
propellant  dynamics),  (3-degree  of  freedom  tra¬ 
jectories,  inertial  fuzing  studies,  and  stability 
calculations),  (lethal  area  calculations  and  systems 
analyses),  design  calculations,  and  use  terminal 
balllstlos  data  reduction. 

U.  S.  Army  Ordnance 

Located  in  Bldg.  10,  Watervliet  Arsenal,  Watervliet, 
New  York.  The  system  with  drum  and  cards  is  used  for 
research  and  engineering,  labor  control,  payroll  and 
leave  accounting,  and  cost  accounting. 


U.  S.  Army  Ordnance 

Located  in  Bldg.  362,'  Anniston  Ordnance  Depot, 
Anniston,  Alabama.  The  system  with  drum,  disc,  cards, 
tapes,  cores,  and  typewriters  is  used  for  Ordnance 
Corps  Distribution  Depot,  general  supplies  secondary 
items  stock  control  (availability  edit  and  item 
accounting)  and  related  Financial  Inventory  Account¬ 
ing  Activities. 

U.  S.  Army  Philadelphia  GH  Depot 
Located  at  2800  S.  20th  Street,  Philadelphia,  Ba. 

The  systems  are  used  for  drum,  card,  tape,  RAMAC, 
typewriter  systems,  payroll,  cost  reporting,  factory 
production,  procurement  on-order,  national  inventory 
control,  inventory  updating,  sales  and  billings, 
requisition  and  extract  processing,  cataloging,  supply 
management,  and  retail  requirements  studies. 

U.  3.  Army  Richmond  GM  Depot 
Located  at  Richmond,  Virginia.  The  systems  are 
used  for  card,  tape  system,  the  card,  tape,  RAMAC, 
fimd  accounting,  depot  maintenance  program,  army 
field  stock  control  system,  memorial,  motor  vehicle, 
special  application,  FIA  Stock  Fund,  supply  control, 
civilian  payroll,  stock  accounting,  national  stock 
control,  supply  catalog,  cost  accounting,  troop 
requirements. 

U.  S.  Army  Signal  Corps  School,  ADPS 
Located  at  Squler  Hall,  Room  1J8,  Fort  Monmouth, 

N.  J.  The  drum,  core,  disc,  tape  cards,  typewriter, 
is  used  for  the  training  of  Staff  Officers, 
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Instruction  to  all  Signal  Corps  Officers,  demonstra-  and  statistical  analysis.  ■ 
tlons  to  eOl  classes  showing  capabilities  of  ADPS,  U.  S.  Hayy,  Hew  York  Naval  Shipyard 

training  of  Enlisted  Erograramers  and  Console  Operators,  Located  at  Brooklyn  1,  New  York,  the  drvm  and  card 

and  for  the  testing  of  possible  programs  to  be  used  system  is  used  for  payroll,  direct  labor  budget,  in- 

in  the  Army.  terim  cost,  "budget  vs  actual,  dally  report  of  costs, 

U.  S.  Navy  Service  Center  weekly  and  cumulative  performance  report,  pipe  stress 

Located  on  the  2nd  Floor  of  the  Navy  Service  Center,  analysis,  tank  capacity  tables,  propulsion  shafting. 

Washington  25,  D.  C.,  the  drum  and  card  system  is  used  U.  S.  Navy,  Portsmouth  Naval  Shipyard 

for  payroll,  work  measurement,  labor  distribution.  Located  at  Portsmouth,  New  Hampshire,  the  drum  card 

lunar  dynamics  for  the  Naval  Hesearch  Laboratory,  and  system  is  used  for  payroll,  personnel,  cost  accounting 
electronic  production  capabilities  statistics.  and  control,  production  planning  and  control,  and 

U.  S.  Naval  Air  Developnent  Center  scientific  and  engineering. 

Located  at  the  Aeronautical  Computer  Laboratory,  U.  S.  Navy,  Puget  Sound  Naval  Shipyard 

JohnsvlUe,  Pa. ,  the  drum,  core,  tape  and  card  system  Located  in  the  Puget  Sound  Naval  Shipyard,  Bremerton, 

is  used  for  scientific  computations  and  scientific  Washington,  the  drum  card  system  is  used  for  payroll 

data  processing.  (both  hourly  and  per  annum  rates)  including  leave 

U.  S.  Naval  Avionics  Facility  (sick  and  vacation  absences)  and  savings  bonds,  direct  , 

Located  in  Indianapolis,  Indiana,  the  drum,  core,  labor  budget  (man-hour  estimates  versus  actual),  design 

card  and  tape  system  is  used  for  systems  studies,  and  engineering,  and  workload  forecasting  (both  shorb 

error  ar.alyses,  calibrations  and  data  reduction.  and  long  range). 

U.  S.  Navy  Bureau  of  Naval  Weapons  U.  S.  Naval  Supply  Center 

located  in  Temporary  "W"  Bldg.  Em.  IWO9,  l8th  &  Located  in  Bldg.  211-5,  Data  Processing  Dept., 

Constitution  Ave.,  N.W.,  Washington  25,  D.  C.,  the  Oakland,  Cal.,  the  drum  card  system  is  used  for  up- 

drum,  card,  tape  system  is  used  for  production  con-  dating,  stock  status  balance  cards  for  inventory 

trol,  engineering  oalc\ilations,  research  calculations,  control  system,  civilian  payroll,  U.  S.  Savings  Bond 
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accounting  for  civilian  personnel,  calculation  of 
EAM  rental  payment,  and  sundry  management  reports. 

USAF,  Head,luarterE,  OCAMA 

Located  at  Tinher  AFB,  Oklahoma,  the  drum-tape 
system  is  used  for;  commodity  class  property  account¬ 
ing,  method  of  controlling  material  by  AMC  supply 
depots  to  world-wide  AP  activities,  maintenance  con¬ 
tractors,  and  other  military  services.  Erovldes  data 
which  enables  AMC  to  administer  a  timely,  accurate  and 
effective  supply  logistics  system.  Encompasses  item 
acco-untlng,  providing  inventory  position  and  various 
products  for  effective  management  of  serviceable,  re¬ 
parable,  and  excess  material.  Provides  by-products 
which  are  the  basis  for  dollar  accounting  and  manage¬ 
ment  of  AE  assets,  inputs  to  other  systems  for  re¬ 
quirements  computations  etc. 

Base  class  property  accounting  -  method  for  con¬ 
trolling  material  to  support  AMC  interiml  depot 
functions  and  tenant  organizations.  System  provides 
data  required  to  enable  supply  components  to  admin¬ 
ister  timely,  accurate,  and  effective  material  support. 
Otherwise  same  as  commodity  class  property  accounting 
application. 

Maintenance  engineering  management  materieil  control  - 
integrated  management  system  based  upon  data  which 


measures  and  evaluates  actual  performance  against 
predetermined  standards  for  labor,  material  and  over¬ 
head.  Consists  of  (l)  -work  measurement  system  under 
■vdiich  engineered  labor  standards  are  developed  and 
maintained  and  which  provides  for  ccmparlson  of 
standard  hours  with  actual  labor  hours  used  to  perform 
the  work;  (2)  production  control  system  which  provides 
for  planning,  scheduling  and  controlling  the  applica¬ 
tion  of  manpo-wer,  material  and  facilities  for  the 
accomplishment  of  gl-ven  -workload  requirements  in  the 
depot  maintenance  shops;  and  (5)  the  standard  cost¬ 
accounting  system,  which  provdes  for  the  accumulation 
and  analysis  of  both  standard  and  actual  dollar  costs 
for  labor,  material,  and  overhead  identified  to  the 
organizational  unit  which  best  exercises  direct  con¬ 
trol  over  the  cost  elements. 

USAP  Air  Material  Command 

Located  at  Bldg.  55,  Bay  C,  Olmsted  Air  Porce  Base, 
Penna.,  three  drum-core -tape -card  systems  are  used 
for;  prime  and  base  class  stock  control  and  dis-tribu- 
tion. 

All  items  stored  at  Hq  MAAMA  are  recorded  on  tape 
in  Class  Code,  stock  nimber  and  account  sequence. 

These  tapes  are  called  Master  Balance  Tapes.  Action 
processed  through  the  Supply  ^stem  such  as;  shipment, 
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receipts.  Inventory  adjustments,  transfers,  etc.,  are 
processed,  daily  to  up  date  the  master  halance  records. 
The  following  output  products  are  generated  when 
processing  supply  actions:  transaction  registers, 
shipping  documents  (104P1  &  104P3),  inventory 
accounting  monetary,  material  cost,  stock  fund,  halance 
cards  (category  I.&  II  only),  inventory  adjustment 
registers . 

Each  month  the  daily  transaction  registers  are  con¬ 
solidated  £uid  consumption  for  each  item  is  recorded. 

At  stock  halance  reporting  time  (every  90  days  for  Hl- 
Valu  and  every  l80  days  for  Category  II  &  III)  con- 
smption  qty  is  consolidated  said  selected  from  tape  hy 
item.  Also  at  stock  halance  reporting  time  the  assets 
stored  at  MAAMA  are  selected  from  the  master  tapes. 

The  consumption  cards  and  assets  cards  are  used  to 
prepare  the  stock  halance  and  consumption  report. 

Every  week  stock  list  changes  are  processed  against 
the  master  halance  tape.  This  Includes  stock  number 
changes,  unit  price  changes,  procurement  source  code 
and  expendahllity-repalr  cost  code  changes  and  unit  of 
issue  changes.  These  changes  are  generated  from  USAF 
stock  list  catalogues. 

lAM  Reconciliation:  This  program  utilizes  M/b  tape 
as  input.  The  output  is  A/E  and/or  ESC  20  word  record 
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hy  item,  with  dollar  value  extended,  total  dollar 
value  hy  account  and  PSC  and  overall  total  dollar 
value  hy  class. 

USAF,  Air  Materiel  Command,  Asst,  for  Data 
Services,  Comptroller,  these  are  used  to  compute  the 
90  day  requirements  and  30  day  supportahllity.  Pro¬ 
ducts  from  this  tape  are:  file  maintenance  to  the 
master  tape  such  as  additions,  deletions,  changes, 
special  requests  and  stock  list  changes,  purge  and 
transfer  list,  unidentified  item  list,  AMC  550  Requisi¬ 
tion  cards,  30  day  supportahllity  list,  parts  shortage 
list. 

A  quarterly  report  to  show  maintenance  if  their  re¬ 
placement  percent  in  the  material  standards  is  a  reali¬ 
stic  figure.  Report  consists  of  actual  material,  end 
item  production,  production  count  and  material  stand¬ 
ards. 

A  master  tape  compiled  daily  to  make  a  monthly  report 
on  the  cost  of  all  material  used  hy  maintenance. 

A  master  tape  inventory  balance  which  is  updated 
daily  hy  transactions.  Stock  list  changes  are  process¬ 
ed  weekly  against  this  tape.  Transaction  registers, 
550,  550,  a  card  etc.,  are  made  dally  from  this  tape. 

A  tape  made  quarterly  to  update  the  unit  cost  in 
the  material  standard  master  spe.  Re -price  tape 
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■USflF  Mobile  Air  Material  Area 
Located  at  Brooid.ey  AP  Base,  Mobile,  Alabama,  the 
drum-core -tape -card  system  Is  utilized  for:  stock 
control  and  distribution  system,  maintenance  manage¬ 
ment  system.  Inventory  accounting  (monetary)  system, 
unit  authorization  listings,  mechanized  civilian 
payroll  system,  PCAM  utilization  reporting  program, 
test  validation  system.  These  Include  the  processing 
of  Air  Force  property  records  for  which  MOAMA  has 
world-wide  responsibility,  the  processing  of  MOAMA’ s 
maintenance -engineering  management  system,  a  program 
developed  for  controlling  equipnent  material  to 
operate  the  base,  a  program  that  computes  civilian 
pay  and  leave  for  preparation  of  civilian  leave  and 
earning  statements,  checks,  and  printing  of  bonds,  a 
program  that  computes  the  PCAM  machine  utilization, 
and  a  program  for  validating  test  scores  for 
civilian  personnel. 

USAF  Air  Materiel  Command 
Located  at  Bldg.  55,  Bay  C,  Olmsted  AFB,  Penna., 
the  system  is  used  for  Implementation  of  a  mechanized 
payroll  system,  providli^g  for  prepcration  of  civilian 
payroll  checks,  bond  Issuance  program  and  leave  and 
earning  statement  Is  scheduled  for  Deoeniber  i960. 


Photo  by  U.S.  Air  Force  Directorate  of  Statistical 

Services 

Fields  of  application  Include:  this  program  utilizes 
the  1AM  daily  corrections  for  lAM  daily  transactions 
as  Input  cards.  The  output  cards  are  daily  summary 
cards  and  financial  detail  cards.  The  summary  cards 
dollar  value  condition  is  controlled  by  the  posting 
control;  the  group  number  by  weapons  code,  lAM  code, 
account  code. 

This  program  utllizea  the  dally  simimary  cards  as 
Input.  The  output  cards  are  lAM  periodic  summary 
cards.  The  dollar  value  is  summarized  by  PSC  within 
account,  within  lAM  for  each  class. 

This  program  utilizes  the  lAM  periodic  simmmry  cards 
as  input.  The  output  cards  are  lAM  monthly  summary 
cards  and  lAM  monthly  line  cards.  The  monthly  summary 
dollar  value  is  summarized  by  lAM  within  account, 
within  PSC,  within  class  symbol  sequence.  The  monthly 
lAM  line  card  is  summarized  by  1AM. 

From  lAM  opening  balance  cards  and  lAH  monthly  sum¬ 
mary  cards,  this  program  prepares  the  closing  balance 
cards  for  the  month.  The  opening  and  closing  dollar 
values  are  summarized  by  condition  and  by  condition 
within  PSC  for  each  class  and  storage  site. 

From  monthly  summary  cards  for  the  quarter,  this 
program  prepares  one  card  showing  dollar  value  for 
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the  quarter  for  all  items  which  have  common  class 
symbol,  PSC,  ownership  account,  condition  code  and 
lAM  code 

This  program  utilizes  lAM  opening  balance  and  lAM 
monthly  summary  cards,  for  the  quarter,  as  input 
cards.  The  output  cards  are  quarterly  supply  summary 
cards  and  AUGE,  summary  cards.  The  quarterly  supply 
summary  dollar  value  is  summarized  by  condition,  within 
lAM,  within  account,  within  reporting  depot,  within 
controlling  depot,  within  class  symbol.  AMU  summary 
dollar  value  is  summarized  by  fields  controlled  by 
account  and  condition. 

This  program  utilizes  MPA  balance  cards  as  input. 

The  output  is  lAM  reconciliation  cards  by  item,  with 
dollar  value  extended,  all  "Q"  accounts  have  only 
service  value  extended. 

This  application  governs  the  accurate  accumulation 
and  reporting  of  on-hand  assets  and  consumption  data 
to  provide  essential  information  to  AMA's,  depots, 
and  bases  Tinder  the  AF  logistics  concept.  These 
reports  determine  the  gross  future  needs  of  the  Air 
Force,  the  items  the  Air  Force  can  expect  from  repair, 
and  the  stock  availability.  The  Information  provided 
by  SB&CB's  is  as  follows:  Actions  that  have  occurred 


during  a  reporting  period  (issues,  condemnations, 
reparable  generations,  serviceable  returns  from  over¬ 
haul,  etc);  quantity  of  assets  on  hand  and  their 
condition^  and,  location  of  assets  (on-work-order, 
intranslt,  reparable  shipaents,  etc). 

This  program  takes  projected  programming  data  from 
Hq.,  USAF  (received  on  classified  computer  tape)  and 
produces  Management  reports  for  the  Plans  and  Itogram 
Office  at  Hq.,  MAAMA  (MAFD).  That  office,  in  turn, 
reflects  the  aircraft  flying  hours  and  engine  flying 
hours  by  type,  model,  series  of  MAAMA  prime  aircraft 
and  MAAMA  prime  engines  for  three  fiscal  years  on  a 
projected  basis . 

This  program  deals  with  items  as  related  to  specific 
types,  models,  and  series  of  aircraft.  It  applies  the 
quantity  per  assembly  (quantity  of  this  item  which  is 
installed  on  a  specific  aircraft)  to  the  percentage 
of  application  to  compute  a  factor.  The  percentage 
of  application  is  the  percentage  of  this  particular 
type,  model,  and  series  of  aircraft  which  uses  this 
item,  as  related  to  the  total  number  of  this  type, 
model,  and  series  of  aircraft  in  the  Mr  Force.  The 
factor  is  applied  to  the  past  and  present  projected 
flying  hour  program  data  to  arrive  at  the  installed 
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flying  hour  programs  for  each  particular  requirement, 
i.e.,  stock  level  hours,  repair  cycle  hours,  etc.  In 
a  later  program  various  factors  are  applied  to  these 
hours  in  determining  the  requirements  for  cost  cate¬ 
gory  H  recoverable  items. 

UafiP  Mobile  Air  Materiel  Area 
located  at  Brookley  AFB,  Alabama,  the  drum-core - 
tape-card  system  is  utilized  for:  stock  control  and 
distribution  system,  maintenance  management  system, 
inventory  accormtlng  (monetary)  system,  unit  authori¬ 
zation  listings,  mech^lzed  civilian  payroll  system, 
PCAM  utilization  reporting  program,  test  validation 
system.  These  include  the  processing  of  Air  Force 
property  records  for  "which  MOAMA  has  world-wide 
responsibility,  the  processing  of  MOAMA' s  maintenance- 
englneerlig  management  system,  a  program  developed 
for  controlling  equipment  material  to  operate  the  base, 
a  program  that  computes  civilian  pay  and  leave  for 
preparation  of  civilian  leave  and  earning  statements, 
checks,  and  printing  of  bonds,  a  program  that  computes 
the  PCAM  machine  utilization  and  a  program  for  vali¬ 
dating  test  scores  for  civilian  personnel. 

XJSAF  San  Bernardino  Air  Material  Area 
Located  at  Norton  APB,  California,  the  drum-card 
system  is  used  fort  Maintenance  Support  and  Main¬ 


tenance  Management,  Includes  data  processing  for 
flow  of  material  programming  data;  for  the  computa¬ 
tion  and  forecasting  of  items  of  supply  required  to 
support  cirrrent  operations  and  programs;  for  inventory, 
utilization,  and  status  of  aircraft  engines  and  missi¬ 
les,  for  such  functions  as  stock  control,  inventory 
warehousing,  transportation,  requisitioning  and  back 
order  procedures;  for  all  identifying  and  cataloging 
operations  such  as  Federal  Conversion  Program,  AF 
stock  lists,  d/a  cross  reference  index,  etc;  for 
inventory,  utilization,  accounting  and  status  of  such 
property  as  medical-dental,  clothing,  ammunition, 
petroleum,  oils  and  lubricants. 

Maintenance  Support  and  Maintenance  Management. 
Includes  data  processing  concerned  with  the  collection 
and  reporting  of  labor  and  production  statistics  in¬ 
volving  work  measurement,  labor  distribution  materiel 
standards,  and  projection;  includes  data  processing 
for  product  improvement  system  such  as  material  failure 
and  "UR"  reporting. 

Financial  Management  and  Accounting  System  (includes 
Mechanized  Civilian  Payroll  ^stem),  includes  data 
processing  concerned  with  reports  developed  for  the 
purpose  of  projecting  budget  requirements  and  financial 
plans;  preparation  and  maintnenace  of  reports  pertain- 
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Ing  to  monetary  value  of  Items  in  stock  and  In  use; 
maintenance  and  operating  costs  of  real  estate 
faollitlesj  preparation  and  maintenance  of  reports 
reflecting  cost  data  for  both  labor  and  material  for 
all  functions;  preparation  and  maintenance  of  reports 
reflecting  obligation,  commitment,  expenditure,  and 
status  of  funds;  cost  of  public  work  programs  and 
construction  activities;  preparation  of  expense  report, 
punched  card  check  program,  check  reconciliation  and 
other  similar  processing  and  reporting  activities; 
and  processing  of  other  reports  reflecting  accounting 
or  financial  data  for  such  functions  as  general  account¬ 
ing,  expense  accounting,  clothing  and  commissary  account¬ 
ing. 

Mechanised  Civilian  Payroll  System  (Authority:  AMC 
Manual  171-1,  Volume  H,  Chapter  369-51  and  AMC  Letter 
25-112,  dated  29  October  1957)-»  ®hls  system  provides 
for  the  maintenance  of  pimched  card  pay  records  for 
all  employees  at  Norton  APB  and  within  the  Hq..,3BAMA. 
Bi-weekly  time  and  leave  records  are  processed  against 
this  master  file  and  time  and  leave  records  are  updated, 
employees’  pay  is  computed  and  pay  checks  and  leave 
and  earning  statements  are  published  for  each  employee. 
As  additional  system  benefits,  year-to-date  records  of 
payments  are  kept  and  labor  distribution  data  is  created 
for  cost  accounting  purposes. 

Equipment  Management  and  Data  Processing  Production 


Control:  incliides  data  processing  required  in  the 
compilation  of  unit  allowance  list  and  base  allowance 
list;  effort  required  in  maintaining  the  files  and 
preparation  of  the  actual  lists  and  reports;  data 
processing  for  inventory,  utilization  and  statxw  of 
vehicles  other  than  aircraft,  electronics  and  communi¬ 
cations  equipment,  and  data  processing  equipment. 

USAP,  Hq.,  APSWC,  Klrtland  APB 
Located  at  Kirtland  APB,  Bldg.  499,  New  Mexico,  the 
drum-card  system  is  used  for  inventory  accounting 
monetary,  appropriations  accounting,  supply  inventory 
control  and  maintenance  exceprtlon  time  accounting. 

U3AF  APGC  (PGCS)  Eglin  APB 
Located  in  Bldg.  ICO,  Room  I08,  Eglin  APB,  Florida, 
the  drum-card  system  is  used  for:  automatic  process¬ 
ing  of  supply  transactions,  equipment  control, 
persoimel,  financial  services,  .and  miscellaneous 
applications. 

USAP  Hq.  Directorate  of  Statistical  Services, 

APo  633,  N.  r.,  N.  r. 

Located  in  Wiesbaden,  Germany,  the  drum-core-tape- 
card  system  is  used  for  enlisted  military  personnel 
accounting  and  reporting,  officer  military  personnel 
accounting  and  reporting,  civilian  personnel  account¬ 
ing  and  reporting,  manpower  authorization  system. 
Intelligence  data  analysis,  ground  electronics 
insinuations,  and  medical  stock  fund  reporting. 
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USAP  Hdiis.,  MATS 

Located  in  Bldg.  S-920,  Scott  AFB,  Illinois,  the 
drum-core -tape -card-typewriter  system  Is  used  for 
personnel  accounting,  manpower  and  organization, 
materiel,  and  operations  and  traffic. 

USAP  Hd(is.,  Pacific  Air  Force 
Located  in  APO  953>  San  Francisco,  Cal.,  the  drum- 
core  -tape  -card  system  is  used  is  Statistical  Services 
for:  personnel  application  (Military)  maintenance 
of  complete  personnel  data  on  all  military  personnel 
assigned  to  PACAP  organizations.  Programs  include 
updating  of  files,  error  determination,  preparation 
of  all  mechanized  personnel  reports  reqxrlred  by  USAF 
and  PACAF.  CMOP  application.  Maintenance  of  complete 
authorization  data  for  unit  manning  docxanents  of  luilts 
assigned  to  PACAP.  Programs  include  updating  of  files, 
error  determination,  preparation  of  authorization 
reports  required  by  USAP  and  PACAP.  Miscellaneous. 
Programs  in  accounting,  UAL  and  MRAL.  These  prepare 
cost  reports  required  by  USAP  and  PACAF.  Intelli¬ 
gence  applications. 

USAF  Hdqs.,  .PACAF  A-5  Birectorate  of  Control 
Located  in  APO  953,  San  Francisco,  Cal.,  the  tape- 
drum-core  -card-typewriter  system  is  used  in  Directo¬ 
rate  of  Control  for  operations  and  intelligence. 

USAF  EOAMA  Griff iss  Air  Force  Base 
Located  in  the  Depot  Supply  Bldg.  Wo.  1,  East  Wing, 
Griffiss  APB,  the  drum-card  system  is  used  for  payroll, 
personnel,  mechanized  property  accounting  end  inven¬ 
tory  accoimtlng  management. 

USAF  Hdqs.,  Strategic  Air  Command 
Located  in  the  Offutt  AFB,  Nebraska,  the  drum-tape- 
disc-card  system  is  used  for  command  military  personnel 
accounting  (detail  command  personnel  files  are  central¬ 
ly  maintained  and  all  USAP  and  SAC  required  reports 
and  information  products  are  developed  there  from)  and 
command  manpower  and  organization  authorization  account¬ 
ing  (command  authorization  information  files  are 


centrally  maintained  and  used  to  develop  all  reports 
and  information  products,  including  publication  of 
all  unit  manning  documents). 

USAF  2709th  AF  Vehicle  ’Control  Group 
Located  at  5300  Jackson  Ave.,  Memphis  2,  Tenn.,  the 
drum-card  system  is  used  for  stock  control  and 
distribution  -  inventory  management,  in  support  of 
vehicle  reporting  and  control,  mechanized  65O  payroll 
system,  in -support  of  project  count  -  wall  to  wall 
inventoiy,  and  in  support  of  work  measxnrement . 

NASA  Plight  Eesearch  Center,  Box  273 
Located  at  Edwards,  Cal.,  the  drum-card  system  is 
used  for  aircraft  flight  data  reduction,  missile 
trajectories,  theoretical  heat  transfer  and  super¬ 
sonic  flow,  and  cost  accounting. 

U.S.  Dept,  of  Agriculture,  Commodity 
Stabilization  Service,  USDA 
Located  at  the  Evanston  CSS  Commodity  .Office:, 
Evanston,  Ill.,  the  drum-card-tape -printer  system  is 
used  for  the  processing  of  price  support  loan  and 
purchase  transactions  for  the  I9  states  served  by 
this  office.  This  application  includes  computation 
of  loan  arid  purchase  transactions,  preparation  of 
settlement  statements  with  farmers  and  producers, 
and  recordation  of  accountability  for  these  trans¬ 
actions  -  approximately  111,000  transactions  are 
processed  annually.  It  is  also  used  for  the  prepara¬ 
tion  of  precomputing  invoices  covering  warehouse 
charges  due  to  grain  elevators  -  approximately  4,000 
invoices  are  prepared  monthly,  and  for  the  preparation 
of  settlement  statements  of  warehousemen  covering 
quantity  and  quality  differences  on  grain  delivered 
as  opposed  to  ordered  for  deliveiy  also  covers  final 
settlement  for  warehousing  charges  -  approximately 
2,000  settlements  are  processed  per  month. 
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,  California  Division  of  Highways 

Located  at  1120  "N"_  Street,  Sacramento,  Cal.,  the 
drum-card  system  is  used  for  engineering  computations, 
statistical  applications,  and  traffic  routing  and 
assignment. 

U.S.  Dept,  of  Commerce,  Coast  and  Geodetic 
Survey 

Located  in  Eoom  3OO9,  Dept,  of  Commerce  Bldg., 
Washington,  D.  C.,  the  drum-card  system  Is  usedrfor 
scientific  applications,  including  adjustment  of 
surveys  (trlangulatlon  and  traverses),  reduction  of 
magnetic  observations,  adjustment  of  aero -triangu¬ 
lation,  gravity  vector  components,  calculation  of 
flight  bearings  for  check  VOR  facilities,  and  for 
fiscal  and  budget  applications,  including  payroll 
and  cost  accounting. 

U.S.  Department  of  the  Interior 

Located  at  Denver  Federal  Center,  Bureau  of 
Reclamation,  Denver,  Colorado,  the  drum-card  system 
is  used  for  engineering  and  scientific  computations 
for  problem  arising  in  the  investigation,  design, 
construction,  and  operation  of  reclamation  projects. 

U.S.  Treasury  Dept.,  Internal  Revenue 
Service 

Located  10th  and  Constitution  Avenues,  Washington, 

D.  C.,  there  are  three  Idential  systems  at  Lawrence, 
Mass.,  Kansas  City,  Mo  and  Ogden,  Utah.  These  are 
drum-card  systems  used  for  mathematlcsQ.  verification 
of  income  tax  returns,  computation  of  account  balances 
and  Interest,  computation  of  Installments  of  estimated 
tax,  payroll  computations,  computation  of  personnel 
and  machine  utilization  reports,  and  computation  of 
man-hour  distribution  reports. 

American  Airlines 

Located  at  100  Park  Avenue,  Hew  lork,  New  York, 
the  drum-card  system  is  used  for  commercial  payroll 


accounting,  general  aocomting,  statistical  studies, 
and  operations  research  problems. 

Bridgeport  Braes  Company 
Located  at  the  Ground  Floor,  30  Grand  Street, 
Bridgeport  2,  Conn.,  the  drum-card  system  is  used 
for  payroll  and  payroll  statisitosj  sales  statistics, 
including  customer  sales  reports,  cost  of  sales 
reports,  and  tax  reports;  inventory,  including  mill 
products  finished  goods,  housatonio  avenue  plant 
process,  venetial  blind  strip  and  components  finished 
goods;  and  cost  accounting  at  the  Housatonio  Avenue 
Plant. 

Convalr,  A  Division  of  General  Dynamics 
Located  at  Convalr,  Port  Worth,  Texas,  the  system 
is  used  for  Material  Project  Status  -  Semi -weekly 
File  Maintenance.  Requires  approximately  35  hours 
of  650  time  weekly.  Semi -weekly  material  transaction 
activity,  together  with  applicable  material  item 
balance  summary  cards  at  the  project  level,  are 
processed  into  the  65O  to  produce: 

category  and  contract  transfer  detail  activity 
ceirds,  procurement  notice  detail  activity  cards, 
procurement  change  notice  detail  activity  cards,  pro¬ 
curement  notice  balance  reporting  cards,  contract 
code  error  detail  activity  cards,  purchase  parts 
below  minimum  reporting  cards.  Internally  initiated 
project  transfer  activity  updates  the  item  balances 
at  the  project  level  without  producing  output  detail 
activity  cards,  daily  transaction  activity  detail 
cards  priced  at  standard  unit  price,  updated  material 
item  balance  summary  cards  representing  effect  of 
i:iput  transaction  and  also  internally  Initiated 
transactions.  Material  Project  Status  Report  - 
Dollars,  Monthly: 

Requires  approximately  21  hours  of  650  time  monthly. 
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Material  item  balance  summary  cards  at  the  project 
level,  together  'with  applicable  master  material  cards 
containing  standard  unit  price,  realization  factors, 
and  class/lMS  codes,  are  processed  as  of  accotuiting 
closing  to  produce  priced  detail  output  deck'  reflect¬ 
ing  standard  value  of  the  on  hand,  on  order,  open 
requirements  (or  order  point),  and  status  balances. 
Commercial/Produotion  Consumption  Minimum  -Order 
Point  and  Economic  Order  Quantity  Calculation,  Monthly. 

Requires  approximately  28  hours  of  65O  time  monthly. 

.  Card  decks  representing  current  material  item  status, 
minimum  -  order  point  master  data,  and  prior  six 
month's  usage  are  combined  at  the  material  item  level 
and  processed  into  type  65O  to  produce:  update  usage 
history,  order  point  quantity  adjustment  detail  cards, 
procvirement  notice  detail  activity  cards,  as  applicable 
reflecting  recommended  quantity  to  procxire,  procurement 
notice  balance  reporting  card,  on-ceiU  sub-purchase 
order  detail  activity  cards,  special  notificatlra 
detail  cards,  updated  material  item  baleince  summary 
cards,  commercial  project  status  dollars  cards,  priced 
at  standard  unit  price.  Material  On-Call  Sub-Purchase 
Order,  Monthly. 

Requires  approximately  2  hours  of  65O  time  monthly. 

Materisil  on-call  sub-purchase  order  detail  cards, 
together  with  applicable  on-call  vendor  name  and  add¬ 
ress  masters  are  processed  to  produce  material  on-call 
sub-purchase  order  vendor  name  and  address  detail  cards 
Material  Sub-Stores  Project  Status,  Monthly  File 
Malntnenance .  Requires  approximately  6  hours  of  65O 
time  monthly,  material  tranaction  activity  pertaining 
+0  sub-stores,  together  with  applicable  material  sub¬ 
stores  item  balance  simnnary  cards  at  the  sub-stores 
level,  are  processed  into  the  65O  to  produce: 

Sub -stores  transfers,  detail  activity  cards  to 
replenish  sub-stores,  sub-stores  zero  stock  notice 
detail  cards,  sub-stores  special  notification  detail 


cards,  cashed  sub-stores  transfer  detail  activity 
cards,  updated  material  sub-stores  item  balance 
summary  cards  representing  effect  of  input  trans¬ 
actions  and  also  Internally  initiated  transactions. 
Material,  Detail  Parts,  Shop  Order  Requisition 
Allocation,  Monthly:  Requires  approximately  2  hours 
of  650  time  monthly,  card  decks  representing  material 
cashed  requisitions  and  shop  order  work  order  details, 
cashed  requisition  and  shop  order  work  order  group 
s-  maries,  and  requisition  master  header  card  data 
are  c^-ibined  and  processed  into  Type  65O  to  produce 
allocated  work  order  summaries  cards'. 

Coding  Pinal  Labor  Distribution,  Weekly:  Requires 
approximately  I-1/2  hours  of  65O  time  weekly,  this 
application  assigns  account  numbers  and  sub-account 
numbers  based  on  work  order  numbers  and  charged 
department.  It  also  accumulates  tenths  of  hours  to 
develop  "Whole  Hours"  totals. 

Common  Cost  Allocation,  Monthly.  Requires  approxi¬ 
mately  1  hour  of  650  time  monthly.  Unidentified  hours 
worked  are  allocated  to  work  order  numbers  assigned 
to  comon  cost  distribution.  Allocations  are  made 
based  on  the  percentage  of  unidentified  hours  to  the 
total  hours  charged  to  common  cost  work  order  numbers. 
Hourly  Retirement  Calculations,  Yearly.  Requires 
approximately  5  hours  of  65O  time  yearly.  Current 
year's  retirement  benefits  (base  and  excess)  are 
calculated  based  on  hourly  rate,  hours  worked,  birth 
date,  and  hire  date.  Total  retirement  benefits  are 
calculated  to  date.  Master  FR/pEO  Schedules,  Bi¬ 
weekly.  Requires  approximately  l/2  hour  65O  time 
per  schedule.  Schedules  show  the  estimated  start 
and  completion  dates  as  forecasted  by  the  Facilities 
Department  in  comparison  to  the  actual  dates  recorded 
by  the  various  departments  responsible  for  completion. 
The  schedules  serve  management  as  a  guide  to  sequenc¬ 
ing  the  start  of  jobs  and  close  follow-up. 
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The  650  is  used  for  this  job  in  order  to  take  advantage 
of  the  "Selective  Field"  key  punching  technique,,  where¬ 
by  only  the  individual  changes  need  be  key  punched 
rather  than  a  complete  line  entry. 

Vendor  Quality  Performance  Rating,  Quarterly.  Data 
regarding  material  and/or  parts  received  from  vendors, 
plus  inspection  rejection  data,  are  accumulated  per¬ 
petually.  Every  three  months  the  previous  twelve 
months 's  data  is  calculated,  using  probability  factors 
to  produce:  ratings  by  vendor  within  a  material  group, 
ratings  by  product  type,  quality  ratings  based  on 
effectiveness.  The  ratings  developed  by  65O  are  used 
as  a  guide  to  buying  from  vendors. 

Quality  Control  Engineering  Statistics,  as  Required. 
Requires'  approximately  I-1/2  -  2  hours  of  65O  time  per 
week.  Statistics  axe  calculated  using  EEM  65O  library 
programs  and  the  "Bell  Interpretive  System."  These 
programs  are  used  in  areas  of  process  developnent, 
process  analysis,  process  modification,  process . control, 
and  departmental  quality  analysis.  Calculations  include 
simple  correlation  analysis,  multiple  correlation  . 
analysis,  frequency  distribution,  averages,  and  stand¬ 
ard  deviations,  significance  tests,  average  range  charts 
special  analysts  using  "Bell"  programming.  Sub-Assembly 
Shop  Ordering -Rreparlng  of  Travelers,  as  Required. 

Cards  are  pulled  from  manufacturing  parts  list  deck  by 
segment  and  lot  as  required.  These  cards  are  merged 
with  a  major  component  schedule  (in  punched  card  form( 
by  item  and  Indenture.  The  65O  determines  and  punches 
into  sub-assembly  travelers:  manufacturing  span  time, 
start  and  conq)letion  dates,,  total  quantity  ordered, 
work  order  number,  ship  number.  Control  Assembly 
Parts  List  -  Engineering  Release,  Daily.  This  system 
employes  the  "Selective  Field"  key  punching  method 
of  up-dating  a  file  of  over  650,000  cards  on  a  daily 
basis.  Red  pencil  changes  are  entered  on  parts  lists 
by  engineering  parts  list  group.  Only  the  red  pencil 
entries  are  key  punched  into  "Change"  cards  and  are 
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matched  to  the  particular  line  entry  by  a  line  serial 
number.  In  some  oases,  a  single  change  card  may  be 
used  to  correct  several  or'  even  several  hundred 
line  entries.  Debit  and  credit  material  cards  are 
punched  where  the  change  affects  material  ordering. 
Control  totals  are  prepared  manually  and  balanced 
mechanically. 

Tennessee  Eastman  Company 
Located  in  Kingsport,  Tennesee,  the  drum-core -card 
system  is  used  for  equipment  design  (includes  pipe 
stress  analysis,  B.W.R.  equation  of  state,  network 
flow  analysis,  pressure  vessel  and  shell  head,  heat 
exchanger,  plate  to  plate  analysis,  and  vapor  liquid 
equilibrium),  analysis  of  control  laboratory,  experi¬ 
mental,  and  historical  data  (includes  evolutionary 
operation,  time  trend  box  method,  Yates  analysis 
of  variance,  forecasting  by  exponentail  smoothing, 
interplaner  spacing  of  HKL  plane,  differential  fourier 
synthesis,  etc.),  and  commercial  uses  (includes 
: construction  work  load,  sales  analysis  exception 
basis,  sales  accounting  summaries,  operating  labor 
scheduling). 

,  The  Hnerson  Electric  Mfg.  Co. 

Located  at  1567  Salzman  Ave.,  Wellston,  Mo.,  the 
system  is  used  for  engineering  and  scientific  cal- 
ciUations  together  with  data  processing  related  to 
engineering  tasks.  Some  specific  items  are  missile 
trajectory  calculations,  heat  transfer,  aircraft- 
missile  intercept,  prediction  of  failure  rates  of 
complete  electronic  system  and  maintaining  files 
of  failure  reports  for  reliability  evaluation. 

Cleveland  Engine  Hants,  FCMOCO 

Located  in  Cleveland  Engine  Plant  No.  2,  Brookpark, 
Ohio,  the  system  is  used  for  Payrolls  and  Labor, 
timekeeping  records,  hourly  payroll  reports,  salary 
payroll  reports,  labor  distribution,  overtime 
equilization,  personnel  records,  statistics.  Pro¬ 
duction  Control,  computation  of  net  requirements 
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releasing,  receipts,  shipments,  cycle  count  adjust¬ 
ments,  Inventory  planning,  cycle  count  control, 
productive  mat.  inventory,  perished  tooling.  Cost 
Accounting,  scrap  analysis,  Mfg.  expense  ledger, 
perpetual  inventory,  accounts  payable,  accounts 
receivable,  accountable  document  control,  purchase 
priority  veirianoes,  direct  labor  performance,  cost 
of  sales  production  reporting. 

Controllers 's  Office,  Ford  Motor  Company 
Located  in  the  Controller’s.  Office,  Box  h9h, 

Deai’bom,  Michigan,  the  system  is  used  for  accounting, 
production  control,  quality  control,  plant  engineer¬ 
ing,  and  personnel. 

Ford  Motor  Company,  Advanced  Product  Study 
and  Engineering  Research  Office 
Located  in  the  Scientific  Laboratory  and  Research 
Bldg.,  Engineering  &  Research  Staff,  Dearborn,  Mich, 
the  system  is  used  in  ccmputatlon  relating  to  engineer¬ 
ing  design  studies,  largely  in  the  field  of  mechanical 
engineering,  and  concerned  with  projection  of  system 
performance,  stress  analysis,  vibration  studies, 
gear  design,  vehicle  suspension  design  analysis, 
structural  rigidity,  test  data  reduction,  etc.  Various 
"Basic  Research"  programs  in  atomic  structure,  heat 
transfer,  magnetic  properties  also  use  this  computer. 

Harrison  Radiator  Division,  General  Motors 
Corporation 

Located  in  Loctport,  New  fork,  the  system  is  used 
for  heat  exchanger  design  program  (main  program). 
Representative  sub-routines  of  this  program  are, 
plate  fin  geometry  for  cross  flow,  temperature  check, 
core  weight  and  volume,  and  regenerator  and  oil  cooler 
modifications.  Curve  fit-quadratic  (a  series  of  six 
quadratic  equations  to  plot  the  points  of  a  curve). 
Analysis  program,  (a  series  of  geometric  programs  to 
allow  for  computation  from  basic  data  to  finished 
result  of  from  finished  result  back  to  basic  data). 


Institute  for  Defense  Analyses 
located  in  Room  IE871,  Pentagon,  Washington,  D.C. 
The  system  is  used  for  war-gaming  procedures  for 
evaluating  weapons  systems,  cost  accounting, and 
damage  assessment  problems. 

Llttauer  Statistical  Laboratory 
Located  at  9k  Prescott  Street,  Cambridge,  Mass, 
the  drum-core -card-tape  system  is  used  for  statisti¬ 
cal  problems  such  as  frequency  distributions, 
correlations,  regressions,  factor  analyses, (principal 
axis,  verimax,  and  obi J min  rotations)  soclograms, 
etc. 

Michigan  Bell  Telephone  Company 
Located  on  the  Ist  Floor,  23500  Northwestern  Hvy. , 
Southfield,  Michigan,  the  system  is  used  for  payroll 
(24000  employees),  util,  and  cost  reports  of  IBM 
equip.,  non-management  wage  svuTvey,  com'l  work  vol. 
meas.  plan,  annual  mortality  studies,  general  sales 
results,  general  planning  forecasts  (trunk  est., 
etc.),  shifting  seas.  var.  and  calendar  shifts, 
linear  correlation  of  time  series,  traffic  point 
to  point  study,  directory  sales  results  and  commi- 
sions,  traffic  Detroit  Area  Trunk  Estimates,  trunk 
adm.  weekly  results,  dial  loading  report,  message 
unit  detail  billing  study,  coll  collection  schedul¬ 
ing,  and  traffic  observing  results. 

Olin  Mathleson  Chemical  Corporation 
Located  at  275  Winchester  Ave.,  New  Haven,  Conn., 
the  system  is  used  for  fuels  performance  calculations, 
multi -component  equilibria,  free  energy,  isentropio 
expansion,  flame  temperature,  mollier  diagram, 
mechanical  and  thermal  stresses,  statistical  analyses, 
regression  analyses,  planned  experiments,  least 
squares  curves,  theoretical  crystal  growth,  heat 
transfer,  production  machine  speed  trebles,  thermo¬ 
couple  temperature  tables  (Callendar  Equijmient). 
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The  Prudential  Insurance  Company  of  America, 
Electronics  Research  Division 
Located  at  Newark,  New  Jersey,  the  system  is  used 
for  ordinary  Insurance  hilling  and  accounting,  agency 
records  and  dehit  Insurance,  district  agencies  pay¬ 
roll,  mortgage  loan  accounting,  valuation-actuarial, 
actuarial  -  statistical  calculations. 

RCA  Service  Company,  BMEWS  Project 
Located  at  Griffiths  Air  Force  Base,  Rome,  New 
York,  the  drum-card  system  is  used  for  Inventory 
control,  rellahllity,  monetary  accounting,  procure¬ 
ment,  transportation,  and  engineering. 

New  York  Stock  Exchange 

Located  at  18  Broad  Street,  New  York  5>  N.  Y.,the 
system  is  used  for  verification,  clearance  and 
settlement  of  security  transactlons-executed  on  the 
New  York  Stock  Exchange.  The  operations  facilitate 
the  physical  delivery  of  securities  and  payments  of 
money  related  to  security  transactions.  Services 
of  S.  C.  C.  are  rendered  to  Clearing  Members  of  the 
New  York  Stock  Exchange  and  Member  Banks  of  New  York 
Clearing  House  Association. 

Sun  Oil  Company 

Located  at  the  Marcus  Hook  Refinery,  Marcus'  Hook, 
Penna.,  the  system  is  used  for  refinery  simulation 
to  determine  optimum  method  of  operation,  process 
calculation  to  establish  operating  conditions,  chemi¬ 
cal  engineering  design  calculations,  analysis  instru¬ 
ment  data  reduction,  and  marketing  statistical 
analysis. 

Western  Electric  Company 
Located  at  7T  South  Waoker  Drive,  Chicago,  Ill., 
the  drum-core -disc -card-tape  system  is  used  for  the 
preparation  of  payroll  checks,  distribution  of  payroll, 
analysis  of  deductions  from  pay,  processing  of  cost 
and  billing  procedures,  preparation  of  quarterly  and 
year-end  State,  City  and  Federal  Tax  Reports,  Pension 


Pension  Statistics  and  related  payroll  and  deduction 
report  data. 

Colorado  State  University  Computing  Center 

Located  at  Fort  Collins,  Colorado,  plans  to  get 
an  XSa  650  Summer  i960. 

Columbia  University 

Located  at  Dobbs  Ferry,  New  York,  the  drum-card 
■system  is  uAed  to  assist  theoretical  and  experimental 
research  and  for  the  processing  of  scientiflo  data. 

Cornell  University 

located  at  the  Dairy  Records  Processing  Laboratory, 
Ithaca,  New  York,  -the  computer  and  peripheral  equip- ' 
ment  are  used  to  process  monthly  DHIA  records  for 
about  250,000  cows  from  11  northeastern  states.  The 
computer  is  used  about  50?^  of  the  time  processing 
this  material,  20^  of  it's  time  is  spent  doing 
routine  analyses  such  as  evaluating  sires  used  in 
artificial  insemination  and  preparing  other  research 
material  to  be  distributed  to  the  DHIA  membership 
involved  in  the  program.  The  remaining  time  is 
utilized  in  basic  and  applied  research  in  quanitatlve 
genetic,  this  effects  environment  and  management 
on  dairy  production  and  other  analyses  of  a  statisti¬ 
cal  nature. 

Indiana  University 

Located  at  the  Research  Computing  Center,  Blooming¬ 
ton,  Indiana,  the  system  is  used  for  almos't  all 
phases  of  University  Research  make  use  of  the  Center's 
facilities.  The  following  are  some  of  the  major 
fields  of  research  using  the  computer:  astronomy: 
stellar  interiors  and  stellar  atmospheres.  Chemistry: 
qimntum  mechanics,  x-ray  diffraction.  Business  and 
Economics:  s'urveys  of  markets,  executive  games. 
Mathematics:  numerical  analysis.  Psychology: 
mathematical  model  studies.  In  addition,  the 
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departments  of  Political  Science,  Sociology,  and 
the  School  of  Education  make  great  use  of  uhe  Center. 

Marquette  University 

Located  in  the  Computing  Center,  Miluatikee,  Wis., 
the  drum-card  system  is  used  for  research  problems 
from  all  fields  of  university  endeavor  and  for 
student  education  in  programming. 

Stanford  University 

Located  at  the  Computation  Center,  Stanford,  Cal., 
the  drum-card  system  is  used  for  the  range  of  interests 
of  an  academic  community. 

Syracuse  University 

Located  at  the  Computing  Center,  112  Hinds  Hall, 
Syracuse  University,  Syracuse  10,  Hew  York,  Hew  York, 
the  system  is  used  for  Mathematics:  procedures  for 
solving  high  order  complex  polynomial  equations. 
Chemical  Engineering:  explosion  pressure  calculation. 
Economics:  evaluation  of  Cobb-Douglas  Production  for 
USA  and  USSR  Data.  Industrial  Engineering:  shop 
scheduling  study  (Thesis).  Industrial  Engineering: 
Statistical  Quality  Control  Study  (Thesis).  Education: 
predicltlon  of  reading  skills.  Civil  Engineering: 
analysis  of  errors  in  aerial  photogrametry.  Electrical 
Engineering:  effect  of  the  presence  of  ferrite  posts 
in  waveguides  (sponsored).  Psychology:  study  of  new 
ability  measuring  index  (Thesis).  Industrial 
Engineering:  calculation  of  interest  factors.  Ind¬ 
ustrial  Engineering:  reliability  of  estimates  in 
economics  problems  (Thesis).  General  Elect.:  Pro¬ 
bability  of  radar  tracking  of  missiles  (sponsored 
by  General  Electric).  Chemical  Engineering:  study 
of  the  Van  Laar  Equation  (Thesis).  Niagara  Mohawk: 
study  to  find  optimum  operation  of  a  hydroelectric 
plant  (sponsored  by  Niagara  Mohawk).  Business 
Statistics:  study  of  production  indices.  Physics: 
relaxation  rates.  Mathematics:  analysis  of  cosmic 
ray  data  (Thesis).  Psychology:  study  of  non-linear' 
discriminant  functions  (Thesis). 


Elect.  Engineering:  mutual  Impedance  between 
individual  elements  in  a  large  antenna  array 
(sponsored  by  Rome  Air  Development  Center). 

Sociology:  predicition  of  hospital  prognosis  from 
social  factors.  Niagara  Mohawk:  study  of  gas 
distribution  and  transmission  systems  (sponsored 
by  Niagara  Moha-vdt).  Radio-Television;  analysis 
of  audience  characteristics  of  viewers  and  non¬ 
viewers  of  an  educational  television  program  series, 

"Books  and  Ideas” - Determination  of  factors 

predicitng  television  program  success  (sponsored 
by  Schwerin  Research  Corp.  of  NYC).  Psychology: 
juvenile  delinquency  study  (sponsored  by  U.  S.  Office 
of  Education).  Smith  Corona:  Determination  of 
sales  quotas  (sponsored  by  Smith-Corona).  Bacterio¬ 
logy  and  Botany;  wholesomcness  of  irradiated  foods 
(sponsored  by  Army  Surgeon  General's  Office). 
Education:  verbal  problem  skills  in  arithmetic  (The¬ 
sis).  Sociology:  analysis  of  community  influence 
systems.  Preventive  Med.  College  of  Med.:  Toxo¬ 
plasmosis  study  (sponsored  by  State  of  New  York) . 
Elect.  Engineering:  power  loss  study  (sponsored  by 
Niagara  Mohawk).  Elect.  Engineering:  study  of 
examination  techniques  in  electrical  engineering. 
Elect.  Engineering:  study  of  interpretive  coding 
scheme  with  reference  to  electrical  engineering 

requirements. - preliminary  study  of  linear 

arrays  with  non-uniform  spacing.  Elect.  Engineering; 
Fourier  Integral  Transform  Study  (Thesis).  Education: 
relation  of  selected  non-intellectual  factors  to 
Over  -  and  Under -Achievement  in  Several  College 
Groups  (Thesis).  Pediatrics  Dept.  College  of  Med.: 
characteristics  of  autonomic  nervous  system  function 
in  new  bom  and  young  Infants  (sponsored  by  the  State 
of  New  York).  Elect.  Engineering:  transformer 
rating  (sponsored  by  Niagara  Mohawk).  Psychology: 
juvenile  delinquency  study  (Thesis). 
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Psychology:  background  factors  and  correlates  of 
achievement  motivation  (Thesis).  Elect.  Engineering: 
near-zone  antenna  field  synthesis  (sponsored  by 
General  Electric).  Traffic  Commission.:  ordering 
of  Information  provided  by  student  triiffic  cards  at 
S.U.  Society  of  American  Foresters,  College  of 
Forestry:  study  of  education  in  forestry  and  re¬ 
lated  fields  of  natural  resources  management  (sponsor¬ 
ed  by  Society  of  American  Foresters).  College  of  Lib. 
Arts,  Office  of  the  Dean:  study  of  the  transfer 
student  in  the  College  of  Liberal  Arts.  Elect. 
Engineering:  antenna  arrays  (sponsored  by  Home  Air 
Development  Center).  Eckerlin  and  ELepper;  study 
of  moment  distribution  in  connection  with  the  design 
of  new  dormitory  construction  at  Syracuse  University 
(sponsored  by  Eckerlin  and  KLepper).  Physics:  opti¬ 
cal  modes  in  calclte  and  arafonlte  crystals  (Thesis). 
Electrlcsa  Engineering:  computation  to  obtain 
graphical  representation  of  equlpotentlal  lines  out¬ 
side  an  elliptical  electron  beam  (sponsored  by  NSF). 
Civil  Engineering:  photographic  coordinate  measure¬ 
ment  errors  and  their  effect  on  tilt  and  resection 
(Thesis).  Special  Education;  Statistical  study 
of  results  of  series  of  verbal  and  non-verbal  tests 
given  to  school  children  (sponsored).  Dept,  of 
Microbiology,  College  of  Med. :  population  genetics 
study  (sponsored  by  State  of  New  fork).  Forest 
Management,  :'College  of  Forestry;  the  predictive 
validity  of  two  tests  with  forestry  students  at 
Oregon  State  College  (Thesis).  Physics:  study  of 
bubble  chamber  tracks  (sponsored  by  AEC).  Economics: 
income  distribution  (Thesis).  Youth  Development 
Center:  a  study  of  the  characterlstlos  of  apprehended 
Juvenile  delinquents  in  Onondaga  County  (sponsored). 
Business  Administration:  management  games.  Unlv. 
of  Hawaii:  analysis  of  sugar  cane  growth  (sponsored 
by  Hawaiian  Commercial  Sugar  Company). 


Mathematics:  study  of  prime  numbers.  Dept,  of 
Chemical  Engineering,.  College  of  Forestry:  dilute 
solution  properties  of  polymers  (sponsored  by  Soc. 
of  Am.  Foresters).  Mathematics:  computational 
experiments  with  the  conjugate  gradient  method  and 
other  related  methods  for  the  solution  of  systems 
of  linear  equations.  Niagara  Mohawk:  evaluation 
of  the  place  of  nuclear  power  among  the  power-generat¬ 
ing  resources  ( sponsored  by  Niagara  Moha-rfc) . 

The  term  "sponsored"  indicates  financial  aid  in 
part  or  in  full  from  a  source  outside  of  Syracuse 
University. 

Problems  listed  for  Niagara-Mohawk,  General  Elec¬ 
tric  and  Smith  Corona  indicate  a  cooperative  arrange¬ 
ment  between  the  Syracuse  University  Computing 
Center  and  the  Syracuse  Coraraunity  as  a  whole. 

Computing  time  on  our  machine  is  provided  occasional¬ 
ly  for  such  companies  for  problems  of  a  research 
(non-production)  nature  if  time  is  available  at  no 
sacrifice  to  University  users. 

University  of  Houston 

Located  at  the  Computing  and  Data  Processing 
Center,  University  of  Houston,  Houston  4,  Texas, 
the  drum-card  system  is  used  for  education  and 
research  in  all  areas  where  a  computer  is  useful. 

Vanderbilt  University 

Located  in  Wesley  Hall,  Vanderbilt  University, 
Nashville,  Tennessee,  the  system  is  used  in  the 
research  field  by  the  physics,  chemistry  and 
astronomy  and  engineering  students  for  calculations 
to  be  used  in  their  theses.  Various  members  in 
the  science  departments  have  used  it  for  problems 
pertaining  to  private  research  work.  The  medical 
school  has  made  swne  use  of  it,  in  particular  the 
radioisotope  section  which  uses  a  routine  to  inter¬ 
pret  the  information  from  their  analyzer  and  calcu¬ 
late  the  amount  of  potassium  in  the  human  body. 
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The  machine  has  been  utilized  more  for  statistical 
vork  than  any  other  type  of  calculations.  The 
psychology,  sociology,  and  economics  departments 
have  been  most  active  in  this  way. 

For  education  the  machines  have  been  used  in  the 
conducting  of  classes  in  programming  and  ocmputing 
for  any  interested  members  of  the  imiversity 
community. 

Yale  University 

Located  at  the  Computing  Center,  155  Prospect 
Street,  New  Haven,  Connecticut,  most  of  the  work 
is  done  in  physics  and  social  sciences  by  staff 
members  of  these  departments  and  by  graduate 
students  in  these  departments  doing  work  toward 
their  degrees.  A  drum-card  system  is  used. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  diglts/word 
Instruct ions /word 
Instructions  decoded 
Arithmetic  system 


Decimal 
10  plus  sign 
1 
89 

Fixed  point  (standard) 


Floating  point  is  an  optional  feature  (2  digit 
character,  8  digit  mantissa  and  sign) 

Instruction  type  One  address 

Modified  to  include  location  of  next  instruction 
Number  range 

Instruction  word  format 


-10^°  <  a  <  lo“ 


1  2 

3  6 

7  10 

Sign  Oper  Code 

Data 

Address 

■ 

Location  of  Next 
Instruction 

Soap,  Fortransit,  assorted  customer  programs  for 
general  problems  (utility  routines,  etc.)  and  pro¬ 
grams  for  specific  industry  needs  (engineering, 
petroleum,  etc.). 

Registers  and  B-boxes  include  distributor,  upper 
and  lower  accumulators,  and  three  index  registers. 


ARITHMETIC  UNIT 


Inol  -Stor  Access  Exclud  Stor  Access 


Mlcrosec 

Mlcrosec 

Add  Variable 

288(0ptimlzed) 

Mult  Variable 

2,210-19,600  10,000(0ptlmlzed) 

Div  Variable 

6,000-23,400  12,00o(pptlmlzed) 

Construction  (Arithmetic  unit  only) 

Vacuum  Tubes  Type 

Quantity 

6550 

208 

5965 

122 

6211 

132 

5687 

T 

Diodes  Type 

AP 

499  ■  • 

Transistors 

0 

Condensers 

231 

Arithmetic  mode 

Serial  by  character 

Timing 

Synchronous 

Operation 

Sequential 

'i 
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STORAGE 


Manufacturer 


Media 

Magnetic  Drum 
Magnetic  Core 
Magnetic  Tape 
Magnetic  Disk 
RAMAG  (650) 


Ko.  of  "Words 
2,000  or  l^,000 

60 

500,000  per  unit 

600,000 


Access  Microsec 
96  min  4,800  max 

96 

800,000  max/60  words 


Magnetic  Tape 

Ko.  of  units  that  can  be  connected 
No.  of  char/linear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Start  time 
Stop  time  ’ 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 


6  Units 
200  Char/inch 
T  Tracks/tape 
1.5  Inches 
75  Inches/sec 
10.8  Milliseo 
10.8  Minisec 

180  Seconds 


Width  0. 5  Inches 

Length  of  reel  2,400  Feet 

Composition  Ferrous  coated  acetate  or  mylar 

%lar  is  DuPont's  registered  trademark  for  its 
polyester  film. 


INPUT 

Manufacturer 

Media  Speed 

Cards  200  or  250  oards/mln 

Magnetic  Tape  15,000  char/sec 

150  oards/mln  may  be  read  from  read  feed  of  Type 
407  Accounting  Machine  when  attached.  A  10-word  in¬ 
put  buffer  is  provided  which  allows  computation  to 
proceed  for  272  milliseo  of  the  500  mlUlsec  necessary 
to  reach  a  card.  A  60-word  magnetic  core  buffer  is 
available  between  magnetic  tape  and  the  magnetic  drum. 
Each  of  these  words  of  core  is  addressable  between 
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the  magnetic  tape  and  the  magnetic  drum.  Each  of 
these  words  of  core  is  addressable  and  can  be  used 
for  rapid  access  storage  when  not  reading  or  writing 
magnetic  tape  (96  mlcrosec  per  word  access).  Tape 
from  IBM  702,  704  or  705  Systems  can.  be  read  by  this 
tape  \mlt.  Rewind  time  for  2,400  feet  of  tape  is 
1.2  minutes.  The  IBM  650  (RAMAC)  (555)  and  the  IBM 
650  (Tapes)  utilize  a  557  Read -Punch  Unit  operating 
at  155  cards/minute. 


OUTPUT 


Manufacturer 

Media 

Cards 

Magnetic  Tape 
Line  Printer 
(wheel  type) 


Speed 

100  or  250  cards/min 
15,000  char/seo 
150  lines/min 
120  char/line 
A  10-word  output  buffer  is  provided  which  allows 
computation  to  proceed  for  565  milliseconds  of  the 
600  milliseconds  necessary  to  punch  a  card.  A  60- 
word  magnetic  core  buffer  is  available  between  the 
magnetic  tape  and  the  magnetic  drum.  Each  of  these 
words  is  addressable  and  can  be  used  for  rapid  access 
storage  when  not  reading  or  writing  magnetic  tape 
(96  microseconds  per  word  access).  Printer  connect¬ 
ed  directly  to  main  frame  of  computer  through  a  10- 
word  print  buffer.  Printer  connected  to  magnetic 
tape  frame,  independent  of  computer.  The  IBM  65O 
RAMAC  and  IBM  65O  Tape  Systems  utilize  a  557  Read 
Punch  Unit  with  a  speed  of  I55  cards/mlnute . 
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DEMOHSTRATION  -  Dr.  James  E.  Soroggs,  computing 
center  supervisor  at  the  Dniversity  of  Arltansas, 
shows  Larry  David  of  feehe,  an  engineering  student, 
how  the  new  IBM  650  Computer  works.  The  computing 
center  at  the  University  is  the  only  one  in  Arkansas. 
(Caption  furnished  hy  U.  of  Arkansas) 

CIRCUn  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 


Photo  hy  University  of  Arkansas 


Type 

Tubes 

Quantity 

6550 

545 

5965 

269 

6211 

296 

5T26 

107 

5687 

148 

12ATr 

11 

Type 
Diodes 
F 
AP 
J 

Transistors 
Magnetic  Cores 


Quantity 

5,502 

639 

2 

0 

5,600 


For  a  BAMAC  65O  with  4  disk  units  and  6  magnetic 
tape  units,  the  total  system  requirement  is  tubes 
5,467;  diodes  11,428;  transistors  211;  and  magnetic 
cores  5>600. 
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CHECKING  FEATURES 

Manufacturer 

Validity  character  check  (data  and  Instructions), 
non-existent  addresses  and  order  codes,  double  punch 
and  blank  column,  overflow  of  accumulator,  divide 
check,  horizontal  and  vertical  parity  checks  on 
magnetic  tape,  magnetic  tape  to  card  check. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  17-7  KVA 

Volume,  computer  270  cu  ft 

Area,  computer  45  sq.  ft 

Weight,  computer  5j656  lbs 

USA  SCO 

Power,  computer  77;8  KVA 

Power,  air  conditioner  15.0  KVA 

Volume,  computer  15,050  cu  ft 

Area,  computer  1,505  sq  ft 

Room  size,  computer  17  ft  x  69  ft  plus 

15  ft  X  22  ft 
19  Ibs/sq  ft 
200  lbs  concen  max 
25  Tons 


Floor  loading 
Capacity,  air  conditioner 


400  ampere,  4  wire,  5  phase,  60  cycle,  208  volt 
power  supply.  Exhaust  hoods  and  ducts  on  65O,  655, 
652,  655,  774.  Filter  bank.  Ductwork  connecting 
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existing  two  ten  ton  air  -conditioners  to  computer 
room.  Two  internal  partitions  removed. 

USA  Phlla  QM  Depot 


Power,  computer  Tape  65O 
Volume,  computer 
Volume,  air  conditioner  2'. 
Area,  computer 
Area,  air  conditioner  1, 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 

Capacity,  air  conditioner 


52.6  KVA 
1.902  cu  ft  • 

21,000  cu  ft 
517  sq  ft 

15,000  sq  ft 
40  ft  X  80  ft 
:r  100  ft  X  50  ft 
54  Ibs/sq  ft 
186  lbs  concen  max 
60  Tons  chilled  water 


Weight,  computer  17,070  lbs 

Computer  Room  Floor  $  7)591 

Air  Conditioning  46,540 

Installing  I  Beams  1)518 

Plate  Glass  Windows  4-50 

Preparation  4 , 755 

Ceiling  1,442 

Lighting  5, 551 

Power  7)498 

Cables  &  Fittings  1,100 

Plumbing  I70 

Plaster  1,022 

Total  $75,215 

Air  conditioner  used  to  cool  computer  room  is  a  60  ton 
chill  water  unit  using  a  60  HP  motor  to  drive  com¬ 
pressor,  15  HP  motor  to  drive  condenser  and  several 
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5  HP  units  to  drive  water  pumps.  This  air  conditioner 
is  located  in  a  room  with  a  75  ton  unit  used  to  cool 
the  EAM  Division.  The  size  of  the  air  conditioning 
room  is  approx.  50  ft.  x  100  ft.  The  floor  is  con¬ 
crete.  The  computer  air  conditioner  is  designed  in 
such  a  way  that  should  it  fail,  the  75  ton  unit  will 
out  off  from  the  EAM  room  and  convert  conditioning 
to  the  computer  room. 

USN  AF 

Power,  computer  39'^  KVA 

Volume,  computer  kOQ  cu  ft 

Area,  computer  71 -8  sq  ft 

Room  size,  computer  552  sq  ft 

Floor  loading  2k  Ibs/sq  ft 

900  Ihs  conoen  max 
Weight,  computer  15,370  Ihs 

Hood  and  blower  system  constructed  and  installed 
in  ceiling  for  heat  take-off. 

USAF  San  Bernardino  AMA 

Power,  computer  23  Kw  16.8  KVA  0.86  pf 

Power,  air  cond  l)-0  Kw  50  KVA  0.80  pf 

196. ^  cu  ft 


Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 
Capacity,  air  conditioner 
Weight,  computer 


36.il-  sq  ft 
300  sq  ft 
290  Ibs/sq  ft 
50  Tons 

6,263  It'S 

Weight,  air  conditioner  10,500  lbs 

Site  preparation  included  modification  of  approxi¬ 
mately  1,320  sq.  ft.  of  a  permanent  type  warehouse. 
The  modification  consisted  of  installation  of  ceiling 
height  partitions,  voltage  regulators,  distribution 
panels,  50  TR  air  conditioner  on  roof  of  building 
and  necessary  duct  work.  Air  conditioning  system 
used  jointly  with  Burroughs  205  Computer  System. 


USAF  Hq  SAC 

Power,  computer  36 •!  Kw 
Volume,  computer 
Area,  computer 
Room  size^  computer 
Floor  loading 


Weight,  computer 
Weight,  air  conditioner 


62.7  KVA  0,85  pf 
9,600  cu  ft 
1,200  sq  ft 
28  1/2  ft  X  42  ft 
22.5  Ibs/sq  ft 
2,972  lbs  conoen  max 
21,720  lbs 
1,500  lbs 

Installation  of  a  pedestal  floor.  Air  conditioning 
plenum.  Extension  and  distribution  of  existing  build¬ 
ing  power  source.  Installation  of  two  wall  panels 
of  power  circuit  breakers  in  the  computer  area.  In¬ 
stallation  of  a  small  "air  handler"  to  augment  the 
regular  main  building  air  conditioning  system.  Air 
conditioner  is  the  main  building  system. 

American  Airlines 

Area,  computer  400  sq  ft 

Weight,  computer  6,198  lbs 

Motor  driven  ventilating  fan  with  exhaust  hoods. 
Bridgeport  Brass  Co. 

Power,  computer  I7.6  Kw  17-7  KVA 

194.7  cu  ft 
48  cu  ft 
36.1  sq  ft 
6  sq  ft 
500  sq  ft 
100  Ibs/sq  ft 
1,000  lbs  conoen  max 
Weight,  computer  5,^91  Its 

Power  outlets  provided  and  air  conditioner  Installed. 


Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Floor  loading 


3T3 
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Tennesse?  Eastman  Co. 

Power,  computer  29.^  Kw  35-9  KVA  0.82  pf 

Power,  air  oond  6.5  Kw  7.34  KVA  0.88  pf 

Volume,  computer  271  cu  ft 

Volume,  air  conditioner  3)000  cu  ft 

Area,  computer  4-9  sq  ft 

Area,  air  conditioner  250  sq  ft 

Hoorn  size,,  computer  4-50  sq  ft 

■Room  size,  air  conditioner  400  sq  ft 


Floor  loading 


200  Ibs/sq  ft 
1,000  lbs  concen  max 
Capacity,  air  conditioner  37  Tons 
Weight,  computer  9)135  I'^s 

Weight,  air  conditioner  8, 500  lbs 

Installed  in  existing  office  building.  Added  a 
raised  floor,,  separate  air  conditioning  equipment 
with  air  supply  from  ceiling  and  from  floor.  Also 
separate  power  panel. 


Ford  Motor  Co. 

Volume,  computer  348  cu  ft 

^Volume,  air  conditioner  80  cu  ft 

Area,  computer  53  sq  ft 

Area,  air  conditioner  10  sq  ft 

Room  size,  computer  500  sq  ft 

Floor  loading  '  150  Ibs/sq  ft 

160  lbs  concen  max 
Capacity,  air  conditioner  7  I/2  Tons 
Weight,  computer  8,200  lbs  for  the  65O,  655, 

533,  and  407 

Weight,  air  conditioner  600  lbs 
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Prefabricated  steel  and  glass  partitions  to  enclose 
500  sq.  ft.  area.  Power  lead  in.  Fresh  air  intake 
to  Implement  the  closed  -  circuit  air  conditioner. 
Water  intake  and  outlet  for  air  conditioner.  Air 
conditioner  is  a  standard  York  7-5  Ton  xuiit. 

Littauer  Stat.  Lab. 

Power,  computer  I5  Kw  I7.7  KVA  0.840  pf 


Power,  computer  I5  Kw 
Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer  ( 

Weight,  air  conditioner 

Western  Electric  Co. 
Power,  computer  7I.8  Kw 
Power,  air  cond  40  Kw 
Volume,  computer  1! 

Volume,  air  conditioner 
Volume,  total  1; 

Area,  computer 
Area,  air  conditioner 
Area,  total 
Room  size,  computer 
Room  size,  air  conditioner 
Room  size,  total 
Floor  loading 


218  cu  ft 
38  sq  ft 
57  ft  X  17  ft 
165  Ibs/sq  ft 
1,500  lbs  concen  max 
■  5-25  Tons 
6,263  Ihs 
400  lbs 

90  KVA  0.8  pf 

50  KVA  0.8  pf 

12,000  cu  ft 
3,000  cu  ft 
15,000  cu  ft 

1,500  sq  ft 
300  sq  ft 
1,800  sq  ft 

30  ft  X  30  ft 
:r  kS  ft  X  20  ft 


Room  size,  total  36  ft  x  50  ft 

Floor  loading  27  Ibs/sq  ft 

100  Ibs/sq  ft  concen  max 
Capacity,  air  condition  28  I/2  Tons 


■ 


1 


Weight,  computer  32,930  Ihs 

Weight,  air  conditioner  5,500  Ihe 

Raised  flooring,  wood  and  glass  partitioned  room, 
air  conditioner  roomj  constructed  in  a  brick  and 
steel  building. 

■  Columbia  Unlv. 

Installed  on  existing  reinforped-concrete  floor. 
Marquette  Univ. 

Hew  power  line  distribution  installed. 

Stanford  Univ. 

Volume,  computer  300  cu  ft 

Volume,  air  conditioner  1,225  cu  ft 
Area,  computer  50  sq  ft 

Area,  air  conditioner  1X5  sq  ft 

Room  size,  computer  225  sq  ft 

Room  size,  air  conditioner  250  sq  ft 
Capacity,  air  conditioner  40  Tons 
Renovate  existing  XO-year-old  stone  building;  re¬ 
move  partitions;  poured  slab  floor  with  raceways; 
no  structural  modifications.  Air  conditioner  is 
shared  with  a  Burroughs  220  and  EAM. 


.  Univ.  'f  Houston 

Nothing  special,  except  power  supply.  (System  is 
located  in  a  room  originally  designed  for  a  small 
TV  studio . ) 

Yale  Univ. 

lower,  computer  16.8  KVA 

Volume,  computer  I96  cu  ft 

Volume,  air  conditioner  120  cu  ft  ■ 

Area,  computer  56  sq  ft 

Area,  air  conditioner  20  sq  ft 

Room  size,  computer  8OO  sq  ft 

Floor  loading  I50  Ibs/sq  ft 

Capacity,  air  conditioner  '  ko  Tons  * 

Weight,  computer  5,^00  lbs 

Weight,  air  conditioner  1,000  lbs 


PRODUCTION  RECORD 

Manufacturer 

Time  required  for  delivery  8  months 


I 


USA  ESCO 
Basic  System 

The  650,  655,  543,  5hh,  79T,  653,  652,  T2T  (x),  654, 
XX4,  x4x,  40X,  and  5I9  rent  at  |l6, 548/month. 

Additional  Equipment 

The  024,  026,  056,  066,  068,  082,  085,  OXX,  08x,  4ox, 
519,  523,  528,  548,  and  602  rent  at  $8,000/month. 
Mhintenance  is  included  in  rental. 

USA  Richmond  QM  Depot 
Type  650  Machine  Ho.  8OO 

Components  special  devices  and  total  approximate  cost 


Type  650  Basic  System  $2,400 
1  table  lookup  bn  equal  at  $25  ea.  25 
1  basic  minus  circuitry  at  $l6  ea.  I6 
1  set  format  at  $X0  ea.  XO 
1  modified  branch  on  distributor  at  $9  ea.  9 

Type  533  Card  Read  Punch  w/ special  devices  868 
Type  652  Control  Unic  1,350 
Type  653  H.  S.  Storage  Unit  1,975 
Type  655  Power  Unit  w/Alph.  Synchronizer  8X5 

4  Type  355  Disk  Storage  at  $9X5  ea.  3,900 

5  Type  X2X  Tape  Unit  at  $550  ea.  ,  2,X50 


Total  monthly  rental  for  components  and  $14,238 
devices 

Type  650  Machine  No.  XOO 

Components  and  special  devices  and  total  approximate 


cost 

Type  650  Basic  System  $2,400 

1  table  lookup  on  equals  25 

1  basic  minus  OP  code  I6 

1  set  format  XO 

1  modification  branch  on  distributor  9 

Type  652  Tape  Control  and  Power  Unit  1,050 

Type  653  High  Speed  Buffer  Storage  (with  1,990 
RAMPC  circuits) 

Type  655  Power  Unit  w/Alph.  Synchronizer  8X5 
4  Type  X2X  Tape  Units  at  $550  2,200 

Type  533  C'rd  Read  Punch-w/devices  868 

Total  monthly  rental  $9,503 

Additional  Equipment  and  Total  Approximate  Cost 
Type  XX4  Tape  Data  Selector  w/f lie  search  $2, 500 

Tape  Data  Selector  Power,  Tj'pe  X4X  500 

Type  X2X  Tape  Unit  550 

Type  40X  Accounting  Machine  w/devices  1,010 

Doc.  Orig.  Machine  210 

Total  laonthly  rental  $4,XT0 
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USN  AF 
Basic  System 

650  Mdl.  2,  655  Mdl.  C2,  T27  to.  1  (2),  533  to.  1, 
652  Mdl.  ai,  and  655  Mdl,.  1  rent  at  925/®onth. 
Additional  Equisment 

Alpha.  Device,  Addn.  Special  Characters  and  Alpha. 
Device  Synch,  rent  at  fo30/iiionth. 

USN  Bureau  of  Maval  Weapons 


Basic  System 

Monthly  Eeni 

650 

Magnetic  Drum  Processing  Unit 

$2,486 

655 

Power  Unit 

.  875 

533 

Card  Read  Punch 

946 

652 

Tape  Control  Unit 

1,050 

653 

Storage  Unit 

2,425 

654 

Alphabetic  Unit 

690 

727 

Magnetic  Tape  Unit 

550 

727 

Magnetic  Tape  Unit 

550 

727 

Magnetic  Tape  Unit 

550 

727 

Magnetic  Tape  Unit 

550 

727 

Magnetic  Tape  Unit 

550 

727 

Magnetic  Tape  Unit 

550 

$11,772 

Additional  Equipment 
77^  Tape  Data  Selector 
7^7  Tape  Data  Selector,  Power  Unit 
407  Accounting  Machine,  Model  B3 
519  Document  Originating  Machine 
727  Magnetic  Tape  Unit 

USAF  Hq  MAAMA,  Olmsted  AFB 


Monthly  Rental 

$2, 500 
500 
1,030 
234 

_ 5^ 

$4,8l4 


Basic 

Add  Equip 

Total 

Component 

Rental 

Cost 

Rental 

Console,  Mdl  2  w/t 

$2,400 

$100 

$2,500 

Control  Unit  for  Tapes, 

1,050 

- 

1,050 

to  A1 

Stor  Unit  to  C3 

1,975 

- 

1,975 

Aux  Alpha  Unit,  Mdl  4 

950 

13 

965 

Power  Unit,  to  2 

1,100 

150 

1,250 

Tape  Unit,  to  1 

550 

- 

550 

Tape  Unit,  to  1 

550 

- 

550 

Tape  Unit,  to  1 

550 

- 

550 

Tape  Unit,  Mdl  1 

550 

- 

550 

Tape  Unit,  to  1 

550 

- 

550 

Card  Read  Punch 

550 

355 

903 

Card  Read  Punch 

550 

353 

903 

System  Ho.  2  Total  Basic  Rental  Cost 

$4,295 

Rental  rates  for  additional  equipment 

Rental 

Additional  Equipment  Cost 

Aux.  Synchronizer  $100 

Total  Console  Add  Equip  Cost 
12  Word  Smitch  13 

Total  Aux  Alpha  Add  Equip 
Alph  Dev  Synchronizer  Ho.  1  75 

Alph  Dev  Synchronizer  Ho.  2  75 

Total  Power  Unit  Add  Cost 
Alphahetlc  Device  175 

6  dhl  punch  blk  col  detection  48 

2  grps  Hd,  Poh  cards  selectors  20 

2  grps  5-2  Pos  Pilot  selectors  20 

Half-time  emmitter  Rd  &  Poh  Feed  10 

2  grp  4-5  Pos  Co-selectors  10 

Special  Char  11  &  12  only  25 

Aux.  Alpha  Modification  45 

Total  Card  Rd  Pch.  Add  Equip  Cost 
6  grps  double  pch  blank  col  detec-  48 
tion  -  - 

2  grps  5-2  Pos  Pilot  selectors  20 

2  grps  4-5  Pos  Co-selectors  10 

Half-time  emmltters,  Ed  &  Poh  Field  10 


$100 

13 


I50 


355 


2  grps  Ed  and  Poh  Selectors 
Alphabetic  Device 


20 

175 


Aux.  Alpha  Modification  45 

Special  Char  11  &  12  only  25 

Total  Card  Rd,  Pch  Add  Equip  Cost  353 

USAF  San  Bernardino  AMA  Monthly  Rental 

Type  Description  Prime  Shift 

630  Central  Processing  Unit  $2,400 

655  Power  Unit  990 

533  Input  Output  Unit  883 

$4,273 

USAF  Hq  SAC 

The  system  consists  of: 

650  Console  Model  2 

652  Control  Unit  Model  Cl 

653  Storage  Unit  Model  C3 

654  Aux.  Alpha  Unit  Model  2 
635  Power  Unit  Model  1 

727  Mag.  Tape  Unit  Model  1 
747  Tape  Data  Selector  Power 
774  Tape  Data  Selector 
The  monthly  rental  is  $17,293. 

American  Airlines 

The  computer,  card  read-punch,  and  power  unit  rent 
at  $4, 000. 10/month. 

Bridgeport  Brass  Co. 

Basic  System  Cost  Monthly  Rental 

650  Model  2  Console  $150,000  $2,400 

533  Read-Punch  25,000  76O 

655  Power  Unit  42,400  875 

Total  $217,400  $4,055 

Additional  Equipment 

652  Model  A1  Control  Unit  $50,400  $1,050 

727  Model  1  Magnetic  Tape  18,200  350 

Tennessee  Eastman  Co. 

Basic  System 

The  650  Console  Unit,  655  Power  Unit,  533  Card  Read- 
Punch  sells  for  $217,400  and  rents  at  $4,600/month. 
Additional  Equipment 

The  653  Storage  Unit,  ioamediate  access  storage,  auto¬ 
matic  floating  point,  index  accumulators  and  mode 
switch,  533-655  Alpha  Device,  extra  selectors  and 
special  features  cost  $154,900  and  rents  at  $2,944 
per  month. 

Maintenance  is  included  in  rental  contract  -  approx¬ 
imately  $536/month. 

Ford  Ifotor  Co. 

The  IBM  650,  533,  407,  and  655  rents  at  $5,800/month. 
Littauer  Stat.  Lab 

The  IBM  650  rents  at  $1, 662/month.  All  other  machines 
from  key  punch  to  tabulator  rent  at  $528/month. 

RCA  Service  Co.,  BMEWS  Project 
Model  Description  Monthly  Charge 

650  Console  $2,400 

655  Power  Unit  8OO 

l4  Synchronizer  75 

E91844  Min.  works  11  &  12,  7  &  8  II5 

533  Read  Punch,  Unit  350 

13  Alpha  Feature  175 

300  DPBC  Detection  (6)  48 

705  Co-Selectors  (2)  10 

729  Read  and  Punch  Code  Selectors  (2)  20 

323  Emitter  (Read  Feed)  5 

776  Spec.  Char.  Feature  25 

E91844  Input  50 

407  Accountirig  Machine  920 

54  Automatic  Control  (s)  10 

899  Zero  8:  Spec.  Char.  Control  (4)  40 

514  Reproducing  Punch  125 

328  Punch  Emitter  3 

201  Class  Selectors  (2)  8 

531  m/s  Punch  Feed  50 

807  Collator  245 

EPQ88506  75 

83  Sorter  110 
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26  Alpha  Sorting  15 

65  Card  Counter  7 

77^  Sort  Suppression  2 

557  Alpha  Interpreter  I65 

628  Proof  Device  ^0 

606  Print  Entry  Control  5 

325  Enitter  3 

780  Spec.,  Chari  Printing  10 

$6,096 

Western  Electric  Co. 


The  650  (1)  -  $2,lt00j  655  (1)  -  $1,250;  533  (l)  $833; 
and  1;07-  (1)  -  $1,240  are  rented. 

The  653  (1)  -  ^9T5j  355  (l)  -  $975;  774  (l)  -  $2,400; 

519  (1)  -  $258;  407  (1)  -  $1,023;  727  (6)  -  $3,300; 

652  (1)  -  $1,350;  747  (1)  -  $500;  and  727  (1)  -  $550; 

are  rented. 

Columbia  Univ. 

The  650,  533,  655>  Floating  Point,  Indexing,  Alpha- 
heCic,  and  Special  Character  rent  at  $67,200/year, 
total. 

The  407,  026,  026,  080,  077,  519  rent  at  a  total 
of  $l4, 300/year. 

Marquette  Univ. 

The  IBM  650,  533,  2  keypunches,  reproducer,  and 
printer  rent  at  $1, 850/month. 

Stanford  Univ. 

The  650,  653,  and  533  rent  at  $2,400  +  875  +  78O 
per  month  less  605^  educational  contribution. 

The  402  rents  at  $430  per  month,  less  60/t  educa¬ 
tional  contribution. 

Maintenance  is  included  in  rental. 

Univ.  of  Houston 

IBM  650  with  alphabetic  and  special  characters,  026 
collator,  407  reproducer. 

Yale  Univ. 

4  keypunches  (026),  1  reproducer  (519),  1  tabula¬ 
tor  (407),  1  collator  (087;,  1  interpreter  (557), 

1  sorter  (O82),  and  1  statistical  sorter  cost  $39,000 
(including  60?6  discount). 

The  630  drum  unit,  power  unit,  read  punch  unit  rents 
at  $4, 000/month  (less  60^  educational  discount). 

$938/month  less  discount  for  special  character  de¬ 
vice,  additional  selectors,  half  time  read  emitter, 
digit  set  punch  feed,  additional  double  punch  detec¬ 
tion  units. 

Maintenance  Included  in  rental. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Complete  programming  and  advanced  programming  train¬ 
ing  available  as  well  as  Individual  Installation 
assistance. 


USA  ESCO 


Ist  8-Hour 

2nd  8-H6ur 

3rd  8-Hbur 

Shift 

Shift 

Shift 

Supr  &  Adm  I6 

2 

1 

Analysts  5 

Programmers  32 

Clerks  Ot  Sec.  13 

3 

2 

Librarians  1 

Operators  21 

19 

10 

Engineers  IBM 

In-Output  Oper  2 

2 

2 

Operation  tends  toward  open  shop. 

Methods  of  training  includes  IBM  schools  and  on- 
the-job  training. 


USW  AP 


One  8 -Hour  Shift 
Used  Recommended 

Supervisors  1 .  1 

Analysts  7  7 

Programmers  2  2 

Operators  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training- used  includes  manufacturer's 
training  classes,  on-the-job  training,  and  special 
"on  station"  classes  for  symbolic  coding. 

USAF  San  Bernardino  AMA 

SBAMA  EDP  personnel  requirements  support  the  logis¬ 
tical  misslqn.  Additional  personnel  support  the  PCAM 
effort.  PCAM  is  utilized  in  an  Integrated  data  pro¬ 
cessing  system  to  provide  extra  off-line  capability. 
Coders  are  included  in,  the  programmer  category. 

Because  of  the  varying  quantitative  effect  and  di¬ 
verse  character  of  the  workload  in  the  AMC  logisti¬ 
cal  support,  an  inflexible  recommendation  of  personnel 
was  not  attempted.  Cross-trained  personnel  qualified 
to  employ  techniques  in,  various  computer  configura¬ 
tions  provide  system  flexibility. 

Engineers  and  technicians  to  service  and  maintain 
the  EDP  equipment  are  provided  on  a  contractual  basis 
by  the  manufacturer  concerned. 

Extra  shift  time  for  analysts,  programmers  and 
clerks  is  not  on  a  regularly  scheduled  basis.  When¬ 
ever  the  workload  demands,  personnel  hours  are  spec¬ 
ially  scheduled. 

System  analysis,  development  and  programming  staff 
operate  on  one  8-hour  daily  shift,  5  days  per  week. 
Computer  operations  staff  work  on  three  8-hour  dally 
shifts,  7  days  weekly.  Supervision  is  Included  under 
Burroughs  220  Computer  System  operations  staff. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  formal  training 
by  manufacturer  and  on-the-job  training. 

USAF  Hq  SAC 

Three*"8-'H6ur  Shifts 
Used  Recommended 


Supervisors 

2 

2 

Analysts,  Programmers  &  Coders 

11 

10 

Clerks 

- 

1 

Librarians 

- 

2 

Operators 

5 

10 

Engineers 

2 

3 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  manufacturer's 
instruction  classes,  on-the-job  training,  and  Inter- 
nall.y  conducted  instruction  classes. 

U.  S.  Dept,  of  Interior 

One  8-Hour  Shift 


Supervisors  1 

Analysts  5 

Operators  1 

Engineers  IBM 


Operation  tends  toward  combination  open  and  closed 
shop.  Some  engineers  in  design  branches  write  their 
own  programs  with  assistance  from  the  Engineering 
Applications  Section  of  the  Automatic  Data  Processing 
Branch.  The  Engineering  Applications  Section  also 
prepares  programs  and  makes  production  calculations 
on  a  closed  shop  basis  for  many  design  and  project 
offices .  ( 

Design  engineers  of  some  years  experience  in  the 
Denver  office  are  detailed  to  the  Engineering  Appli¬ 
cations  Section  for  90  days  to  learn  computer  capa¬ 
bilities,  problem  formulation,  and  programming  and 
coding  techniques.  Younger  engineers  spend  90  days 
in  the  Section  on  Rotation  Schedules.  Filed  personnel 
are  detailed  to  the  Section  to  learn  requirements 
for  the  preparation  of  field  data  as  well  as  basic 
computer  techniques. 
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American  Airlines 


Columbia  Unlv. 


One  8-Hbur  Shift 

Programmers  1 

Operators  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  are  on-the-joh  training 
supplemented  by  classroom,  and  instruction  provided 
by  the  vendor. 

Bridgeport  Brass  Co. 

One  8 -Hour  Shift 
Used  Beooramended 

Supervisors  2  ,  2 

Analysts  3  3 

Programmers  2  2 

Clerks  2  2 

Operators  1  1 

■Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  on-the-job, 
equipment  manufacturer's  schools,  and  college  courses. 

Tennessee  Eastman  Co. 

One  combined  EAM  and  computer  operations  super¬ 
visor,  one  machine  methods  supervisor,  one  applied 
mathematics  supervisor.  It  is  hoped  that  translators 
will  be  developed  to  the  state  that  coders  will  not 
be  required.  The  clerk  controls  data  and  schedules 
use.  Three  operators  trained  so  we  can  operate  2^ 
hours  per  day  if  necessary.  Service  is  supplied  by 
manufacturer.  We  operate  and  pay  rental  based  on 
176  hours  per  month  as  one  shift  rather  than  the 
standard  8  hours  per  day  shift. 

We  do  not  feel  that  the  present  size  of  our  staff 
is  ideal  for  us  or  anyone  else.  It  would  not  be 
practical  to  obtain  as  large  a  staff  as  would  be 
needed  to  study  all  problems  simultaneously. 

One  8-Hour  Shift 


Supervisors  3 
Analysts  4 
Programmers  4 
Coders  2 
Clerks  1 
Operators  3 


(Operation  tends  toward  closed  shop.  ' 
Methods  of  training  used  includes  manufacturer 
training  courses  and  on-the-job  training. 
Llttauer  Stat.  Lab 

Two  8-Hour  Shifts 


Used 

Recommended 

Supervisors 

2 

2 

Analysts 

5 

5 

Programmers 

10 

8 

Clerks 

2 

2 

Librarians 

1 

1 

Operators 

2 

2 

In-Output  Oper 

1 

- 

Operation  tends  toward  open  shop. 
Methods  of  training  used  includes 

on-the-job  train- 

ing  along  with  some  introductory  SOAP  and  FORTRAN 

classes  at  IBM. 

Western  Electric  Co. 

One  8-H6ur  Shift 

Used  Recommended 

Supervisors 

1 

1 

Programmers 

4 

4 

Clerks 

1 

1 

Librarians 

1 

1 

In-Output  Oper 

2 

2 

Methods  of  training  used 

include 

IBM  650  class. 

systems  analysis,  industrial  engineering,  and  work 

simplification . 


Two  8-H6iir  Shifts 
Used  Eeoommended 

Supervisors  1 

Programmers  3  6 

(^erators  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  IBM  sponsored 
classes  and  practical  experience. 

Marquette  Univ. 

One  8-Hour  Shift 
Used  Recommended 


Supervisors  1  1 

Analysts  1  1 

Operation  tends  toward  open  shop. 

Univ.  of  Houston 

One  8-Hour  Shift 

Supervisors  1 

Analysts  1.5 

Programmers  1 

Clerks  2 

Operators  1 

Operation  tends  toward  open  shop. 

Yale  Univ. 


One  8-Hour  Shift 
Used  Recommended 


Supervisors  1 

Analysts  -  1 

Programmers  3  2 

Coders  -  3 

Clerks  (student  aides)  3  5 

Librarians  0  1 

Operators  0  1 


Engineers  Supplied  by  IBM 

Methods  of  training  used  includes  classroom  Instruo 
tion  by  manufacturer,  classroom  instruction  by  staff 
of  University,  and  occasional  individual  instruction. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USA  ESCO 

Average  error-free  running  period  40'  Ifours 

Good  time  440.7  Hours/Mo.  (Average) 

Attempted  to  run  time  454.5  Hours/Mo.  (Average) 

(derating  ratio  (Good/Attempted  to  run  time)  O.97 
Above  figures  based  on  period  from  Oct  59  to  May  60 
Passed  Customer  Acceptance  Test  Jul  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USW  AF 

Good  time  55-5  Hours/Week  (Average) 

Attempted  to  run  time  54.5  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.977 
Above  figures  based  on  period  1  Feb  60  to  51  Mar  60 
Passed  Customer  Acceptance  Test  1  Jan  58 
Time  is  available  to  other  government  agencies  and 
their  contractors . 

USK  Portsmouth  Naval  Shipyard 
Good  time  77  Hours/Week  (Average) 

Attempted  to  run  time  8l  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.95 
Above  figures  based  on  period  1  Apr  60  to  30  Jun  60 
Passed  Customer  Acceptance  Test  Apr  56 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Average  running  period  in  which  no  machine  failures 
are  experienced  is  38  hours.  There  has  been  no  exper 
fence  where  the  computer  has  produced  erroneous  data 
that  has  not  been  detected  through  machine  check 
points.  Scheduled  preventive  maintenance  by  the 
manufacturer's  customer  engineer  amounts  to  6  hours 
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weekly.  The  attempted  to  run  time  indicated  above 
does  not  include  test  and  debug  time. 

USAF  SB  AMA 

Passed  Customer  Acceptance  Test  1  Apr  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USAF  Hq  AFSWC,  Kirtland  AFB 
Good  time  36  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  O.90 

Above  figures  based  on  period  1  Jan  60  to  1  May  60  ' 

Passed  Customer  Acceptance.  Test  1  Dec  55 

Time  is  not  available  for  rent  to  outside  orgemiza- 

tions. 

USAF  Hq  SAC 

Average  error-free  running  period  100  Hours 

Good  time  134  Hours/Week  (Average) 

Attempted  to  run  time  I38  Hburs/Week  (Average) 

Operating  ratio  O.97 

Above  figures  .based  on  period  1  Jan  60  to  3I  Mar  60 
Passed  Customer  Acceptance  Test  23  Dec  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Equipment  is  regularly  scheduled  2h  hours  per  day, 

7  days  per  week. 

U.  S.,  Dept,  of  Interior 

Average  error-free  running  period  8I.0  Hours 

Good  time  37-4  Hburs/Week  (Average) 

Attempted  to  run  time  38‘7  Hours/Week  (Average) 

Operating  ratio  O.968 

Above  figures  based  on  period  1  Jan  60  to  30  Jun  60 
Passed  Customer  Acceptance  Test  8  Dec  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Scheduled  preventive  maintenance:  3  hours  per  week 
Unscheduled  down  time: 

1.25  hrs/week  for  period  1  Jan  60  thru  30  Jun  60 
f  '^5  hrs/week  fpr  period  1  Mar  60  thru  30  Jun  60 
American  Airlines 

Good  time  35  Hburs/Week  (Average) 

Operating  ratio  O.9S9  ' 

Above  figures  based  on  period  from  Jan  59  bo  Mar  60 
Passed  Customer  Acceptance  Test  Jan  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Bridgeport.  Brass  Co. 

Good  time  55  Hburs/Week  (Average) 

Attempted  to  run  time  35  Hours/Week  (Average)  • 

Operating  ratio  1.0 

Above  figures  based  on  period  1  Jan  59  bo  1  Jan  60 
Passed  Customer  Acceptance  Test  Oct  58 
Time  is  available  for  rent  to  outside  organizations. 
Tennessee  Eastman  Co. 

Average  error-free  running  period  104  Hours 

Good  time  4-9.5  Hours/Week  (Average) 

Attempted  to  run  time  50  Hburs/Week  (Average) 

Above  figures  based  on  period  from  Aug  58  to  Mar  60 
Passed  Customer  Acceptance  Test  Jun  58 
Time  is  available  for  rent  to  quedified  outside  or¬ 
ganizations.  Operating  ratio  -  O.99 
With  six  exceptions,  all  machine  failures  have  been 
in  the  533  card  read  and  pimoh  unit.  The  computer 
has  made  only  one  error  which  it  failed  to  detect. 
Ford  Motor  Co. 

Average  error-free  running  period  Two  Weeks 

Good  time  40  Hours/Vfeek  (Average) 

Attempted  to  run  time  4l  Hours/Week  (Average) 

Operating  ratio  0-975 

Above  figures  based  on  period  1  May  60  to  31  May  60 
Passed  Customer  Acceptance  Test  1  Aug  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


Llttauer  Stat.  Lab. 

Average  error-free  running  period  One  Month 

Good  time  40  Hours/Week  (Average) 

Attempted  to  run  time  4o.5  Hours/Week  (Average) 
Operating  ratio  0.99 

Above  figures  based  on  period  1  Feb  60  to  29  Feb  60 
Passed  Customer  Acceptance  Test  I957 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Western  Electric  Co. 

Good  time  37  Hburs/Week  fAverage) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratio  O.925 

Above  figures  based  on  period  16  May  60  to  I7  Aug  60 
Passed  Customer  Acceptance  Test  Aug  59' 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Columbia  Unlv. 

Average  error-free  running  period  Intermittent  -  as 

long  as  a  week 

Good  time  60  Hours/Week  (Average) 

Attempted  to  run  time  75  Hours/Week  (Average) 

Operating  ratio  O.80 

Above  figures  based  on  recent  period 
Passed  Customer  Acceptance  Test  Jul  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Marquette  Unlv. 

Good  time  39  Hburs/Week  (Average) 

Attempted  to  run  time  4o  Hours/Week  (Average) 

Operating  ratio  O.98 

Passed  Customer  Acceptance  Test  Aug  58 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Stanford  Unlv. 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Usage  of  this  system  is  erratic,  since  it  is  largely 
by  students  whose  demands  tend  to  peak  at  ends  of 
quarters , 

Univ.  of  Houston 

Good  time  48  Hburs/Week  (Average) 

Attempted  to  run  time  56  Hours/Week  (Average) 

Operating  ratio  O.857 

Above  figures  based  on  period  from  56  to  60 
Time  is  available  for  rent  to  outside  organizations. 
Tale  Unlv. 

Good  time  95  Hours/Week  (Average) 

Attempted  to  run  time  100  Hours/Vfeek  (Average) 

Operating  ratio  0-95  n 

Above  figures  based  on  period  from  Jul  57  to  Aug  60 
Time  is  available  for  rent  to  educational  institu¬ 
tions  only. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  reliability  and  performance.  Large 
amount  of  customer  experience  and  Interchange  of 
programming  approaches  and  techniques. 

USA  ED,  Omaha 

Outstanding  features  are  the  machine  is  extremely 
reliable,  card  drive  is  well  suited  for  solution  of 
engineering  problems,  easy  to  program,  debug  and 
operate,  and  is  well  suited  for  scientific  computa¬ 
tions  . 

Several  new  machines  have  been  announced  which 
appear  to  offer  equal  speed  and  reliability  with  the 
IBM  650  at  a  lower  cost.  These  machines  are  being 
analyzed  in  an  effort  to  provide  this  office  with 
the  best  machinery,  compatible  with  our  workload,  at 
the  lowest  possible  cost. 
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USA  ER  &  DL 

Outstanding  features  Include  self  checking  features 
of  IBM  650  makes  results  more  reliahle  and  card 
system  facilities  program  dehugglng  and  development 
changes. 

USA  EWES 

Outstanding  features  include  internal  validity 
checking  of  all  data  and  instructions,  ease,  of  pro¬ 
gramming,  and  avallatllity  of  large  program  lihrary. 

Unique  system  advantages  include  input/output  by 
punched  cards  allows  maximum  flexibility  in  data  and 
programming. 

USA  CE  USAED,  Horth  Eaclfic 
Outstanding  features  are  system  is  very  dependable 
and  relatively  easy  to  program. 

USA  ESCO 

Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera¬ 
ture  and  physical,  electrical,  fire,  or  other  damage 
include  the  use  of  press-on  labels.  The  reels  are 
placed  in  plastic  containers.  The  plastic  containers 
are  kept  in  metal  files.  Shipping  is  in  plastic  cases 
within  35  mm  film  metal  containers  within  boxes. 

Tapes  are,  stored  in  the  air  conditioned  computer  room. 

USA  Ord  Erankford  Arsenal 

Outstanding  features  include  random  access  ability 
to  do  a  great  deal  of  in-line  processing  while  up¬ 
dating  Inventory  records  on  a  daily  basis  and  ability 
to  provide  substitute  items  in  one  pass  by  use  of 
chaining  all  substitutes  in  Hamac  with  the  preferred 
items. 

Unique  system  advantages  Include  ease  of  file 
maintenance  by  utilizing  the  federal  S/N  only  once 
throughout  the  4  Hamac  units.  The  key  to  additional 
trailer  records  is  the  5  ilgit  Hamac  address.  No 
tape  sorting  is  used  by  utilizing  Hamac  to  the  utmost 
advantage . 

Contents  of  Hamac  is  dumped  on  magnetic  tape  weekly 
and  stored  in  another  location  in  the  arsenal.  In¬ 
ventory  and  other  records  are.  .exchanged  at  an  alter¬ 
nate' site  on  a  monthly  basis. 

USA  Ord  Peltman  Res.  &  Eng.  Labs. 

Outstanding  features  are  alphabetic  -  special  char¬ 
acter  device  (useful  in  symbolic  and  automatic  pro¬ 
gramming),  automatic  floating  decimal  arithmetic  and 
index  registers. 

USA  Ord  Anniston  Ord  Depot 

Unique  system  advantage  is  random  access  to  stored 
data. 

The  procedures  established  by  the  manufacturer  for 
magnetic  tape  labelling,  storage,  shipping,  and  pro¬ 
tection  from  humidity,  temperature  and  physical, 
electrical,  fire,  or  other  damage  are  followed  by 
this  depot. 

USA  Richmond  QM  Depot 

The  labelling  of  magnetic  tapes  is  a  permanent  reel 
number  and  they  are  filed  in  numerical  sequence.  The 
tape  librarian  collaborates  with  supervisors  and 
establishes  a  temporary  title  for  the  tape.  A  file 
of  cards  is  maintained  by  reel  number  and  they  are 
arranged  in  numerical  sequence  within  tapes  in  use, 
tapes  in  reserve,  permanent  tapes  and  available  tapes. 
The  tapes  in  use  are  also  filed  in  numerical  sequence 
within  the  date  they  will  again  be  available.  This 
enables  the  librarian  to  take  a  daily  Inventory  of 
tapes  available,  and  tapes  to  be  available.  The 
librarian  checks  all  returned  tapes  for  damage  or 
report  of  faulty  operation. 

The  tapes  are  stored  in  metal  filing  cabinets  and 

the  room  which  contains  them  satisfies  the  tegiera-  _ 

ture  and  humidity  control  set  up  by  the  tape  manu¬ 
facturers. 


No  smoking  is  allowed  while  handling  the  tapes  as 
a  fire  precaution. 

For  a  650  System  with  magnetic  tape  and/or  disk 
storage,  a  suitable  area  for  use  by  the  customer 
engineers,  maintaining  the  Installation,  should  be 
provided  by  the  customer.  Minimum  50  sq.  ft.  10  ft 
X  5  ft.  A  Pass  and  Seymour  Ho.  7250  receptacle  (or 
equivalent)  should  be  installed  for  powering  the  tape 
drive  tester. 

USN  Air  Dev.  Gen. 

Outstanding  features  include  Hamac,  tapes,  alphabetic, 
floating  point,  index  registers,  and  scientific  appli¬ 
cations. 

USN  Avionics  Facility 

For  the  storage  of  magnetic  tape,  the  humidity  is 
regulated  between  205S  and  805^.  The  temperature  is 
held  between  70°  and  80°F.  Tapes  are  protected  by 
dust  covers. 

USN  Bureau  of  Naval  Weapons 
Reels  and  cans  are  JLabeled  by  Job  number.  Tape 
library  is  3.n  separate  air  conditioned  room  and  con¬ 
sists  of  tape  racks  and  shelves. 

USN  Portsmouth  Naval  Shipyard 
Consider  the  accuracy  of  the  computer  as  outstanding 
and  no  serious  delay  due  to  downtime  has  been  exper¬ 
ienced  during  a  period  exceeding  four  years. 

USAF  Mobile  AMA 

Outstanding  feature  is  range  of  hardware  from 
small  to  large  scale  permits  automatic  data  process¬ 
ing  of  workloads  of  varying  scope,  complexity,  and 
sophistication . 

Ifoique  system  advantage:  Standardization  of  equip¬ 
ment  configurations  within  the  Air  Materiel  Command, 
USAF,  provides  for  processing  of  centrally  designed 
and  programmed  systems,  command  wide. 

Tape  procedures:  Tape  storage  is  accomplished  in 
secure  storage  vault  with  the  same  temperature  and 
humidity  controls  required  for  the  ADPE.  Personnel 
traffic  control  is  emphasized  in  machine  processing 
and  tape  storage  areas.  Each  tape  reel  is  permanent¬ 
ly  labelled  with  a  tape  serial  number  when  it  enters 
the  tape  inventory.  In  addition  to  a  label  on  the 
magnetic  tape  itself,  each  reel  is  labelled  to  iden¬ 
tify  information  on  magnetic  tape.  Perpetual  inven¬ 
tory  and  tape  history,  including  incidence  of  error 
conditions,  is  maintained  for  each  reel  of  magnetic, 
tape.  Fire  hazards  and  electrical  interference  are 
strictly  controlled  in  the  machine  processing  and 
tape  storage  area.  Standard  cardboard  tape  shipping 
containers  have  been  used  with  minor  incidence  of 
breakage  to  plastic  reel  containers,  and  negligible 
tape  or  tape  reel  damage  or  distortion  of  data. 

USAF  APGC  (PGCS),  Eglin  AFB 
Unique  system  advantages  are  accuracy,  moderate  cost, 
sub-routine  availability,  central  air  conditioning 
system.  System  has  two  additional  alpha  words. 

USAF  Hq  Europe 

Outstanding  features  are  equipment  very  reliable 
and  high  level  of  production  is  maintained. 

Tapes  have  both  physical  external  label  and  inter¬ 
nal  tape  header  and  trailer  records.  Programs  auto¬ 
matically  check  internal  labels.  Tapes  stored  in 
fire  proofed  air  conditioned  vault  and  shipped  in 
manufacturers ’  containers . 

EDPS  is  used  on  varied  applications  ranging  from 
business  type  record  keeping  to  psuedo- scientific 
conqiutations .  EDPS  functions  as  part  of  headquarters 
data  processing  center  equipped  with  conventional 
punched  card  equipment  (PCAM),  auditing  staffs  &  etc. 
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USAP  H(i  MTS,  Scott  APB 

Tapes  are  identified  with  a  latel  which  indicates 
program  which  generated  the  tape,  as  of  date,  tape 
number,  and  number  of  tapes  in  the  series.  All  tapes 
are  stored  in  a  fireproof  vault.  The  humidity  and 
temperature  are  controlled  by  the  central  air  condi¬ 
tioner. 

USAP  Hq  SAC 

The  outstanding  feature  is  the  random  access,,  large 
capacity  storage. 

Entire  tape  library  is  located  within  the  computer 
room..  Shipping  tapes  is  generally  by  mail  -  packaged 
in  original  plastic  envelope  and  carton.  Tapes  are 
labelled  by  machine  recording  and  affixing  a  standard 
format  adhesive  label  th  the  exterior  of  the  reel. 

USAP  2T09th  AP  Vehicle  Control  Gp. 

An  outstanding  feature  is  the  alphabetic  device. 
Unique  system  advantages' Include  speed,  reliability, 
efficient  storage,  ability  to  re-code,  and  word  size 
emitter . 

Tape  storage  is  under  a  water  sprinkling  system 
and  enclosed  in  an  air  conditioned  room. 

U.  S.  Dept,  of  Interior 

System  used  is  basic  IBM  65O  with  alphabetic  device, 
half-time  emitter  on  read  feed,,  additional,  pilot 
selectors,  co-selectors,  read  and  punch  code  selec¬ 
tors,  and  double  punch  and  blank  column  detection. 
Additional  equipnent  was  added  to  permit  use  of  SOAP, 
SIR,  and  PORTRANSIT. 

US  Treasury  Dept . ,  Internal  Revenue  Service 

Outstanding  features  (as  compared  to  previous 
equipment  (IBM  Type  6ol^s))  include  stored  programs, 
one  computer  instead  of  a  battery  of  computers,  and 
variable,  rather  than  fixed,  speed. 

Unique  system  advantages  include  a  wider  range  of 
applications  is  now  feasible  and  experience  has  been 
gained  in  the  use  of  stored-program  equipment. 

Bell  Telephone  Labs.,  Inc. 

An  outstanding  feature  is  accuracy  and  speed. 

Bridgeport  Brass  Co, 

Duplicate  program  decks  and  procedures  stored  in 
separate,  distant  area. 

Chase  Manhattan  Bank 

Outstanding  feature  is  that  the  system  is  complete¬ 
ly  self-checking. 

A  unique  system  advantage  is  the  availability  of 
tape  driven  tabulator  known  as  tape  data  selector. 

Air  conditioning  and  humidity  controls  are  employ¬ 
ed.  Records  required  for  reconstruction  of  magnetic 
tape  data  stored  at  Records  Center  at  Granite  Springs, 
New  York. 

Combustion  Engineering,  Inc. 

Outstanding  feature  include  three  index  accumula- 
tlonsj  six  tape  units,  and  floating  decimal  opera¬ 
tion. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperature  and  physical,  electrical,  fire,  or  other 
damage  are  monitored  by  tape  librarian,  who  is  re¬ 
sponsible  for  maintaining,  storing,  and  shipping 
tapes.  The  Computer  Center  was  designed  with  the 
above  described  hazards  in  mind. 

Educational  Testing  Service 
An  outstanding  feature  is  the  reliability  of  system- 
minimum  of  down  time  with  limited  amount  of  scheduled 
preventive  maintenance  time. 

Emerson  Electric  Mfg.  Co. 

Paper  inserted  into  slots  on  the  reel  and  gummed 
tape  are  used  for  visual  identification  of  magnetic 
tape  reels.  Magnetic  labels  are  inserted  in  tape 
files  at  the  beginning  of  a  reel  for  computer  pro¬ 
gram  identification  of  the  reel. 


Cleveland  Engine  Plants,  FOMOCO 
An  outstanding  feature  is  that  computer  includes 
alphabetic  devices. 

Lincoln -Mercury  Dlv.j  FOMOCO 
A  unique  system  advantage  is  more  and  better  data  at 
less  processing  cost. 

— Tractor  &  Implement  Dlv. ,  FOMOCO.  ■ 

Tapes  are  stored  in  fire-resistant  safe  located  in 
computer  room,  which  is  temperature  and  humidity 
controlled. 

Adv.  Prod.  Study  &  Engrg.  Res.  Office,  FOMOCO 
Equipment  used,  with  this  system  also  includes  a 
punched-card  to  cijrve  point  plotter  (Benson-Lehner) 
and  a  B-L  Model  "K"  OSCAR,  Oscillogram-to-Punched 
Card  Data  Transcription  Device. 

In  addition  to  the  IBM  65O  Digital  Computer,,  this 
activity  also  operates  a  120-ampllfler  analog  com¬ 
puter  Installation,  using  equipment  manufactured  by 
Electronic  Associates  and  Goodyear  Aircraft  Corpora¬ 
tion.  This  equipment  is  used  primarily  for  solution 
of  problems  in  vibration,  vehicle  stability  and 
servo  system  design. 

A.  C.  Spark  Plug  Dlv.,  General  Motors  Corp. 
Outstanding  features  include  automatic  floating 
decimal  device,  index  registers,  and  core  storage. 

Tape  records  are  kept  on  IBM  cards  and  a  report 
submitted  weekly  on  tapes  stored.  Tapes  are  stored 
in  air  conditioned  room  in,  metal  cabinets.  No  need 
to  ship  tapes. 

Littauer  Stat.  Lab. 

Outstanding  features  are  low  rates  for  university 
research,  immediate  machine  scheduling,  and  small 
staff  and  personalized  service. 

Metropolitan  Life  Ins.  Co. 

A  unique  system  advantage  is  the  in-line  method  of 
processing  reduces  processing  time. 

Olin  Mathieson  Chemical  Corp. 

Outstanding  features  are  better  than  905^  utilization, 
100^  use  of  storage  on  most  work  gives  strong  compet¬ 
itive  position,  no  control  board  changes;  all  programs 
written  by  computer  center;  they  use  one  board,  index 
accumulators,  and  floating  decimal  point  hardware, 
enabling  more  rapid  programming  and  computing  of 
scientific  problems. 

Republic  Aviation  Corp. 

Outstanding  featxires  are  read  punch,  floating  point 
arithmetic,  index  registers,  and  auxiliary  core 
storage . 

Socony  Mobil  Oil  Co.,  Inc.,  New  York 
Outstanding  features  are  floating  point  arithmetic 
and  700  series  compatibility. 

All  tapes  are  stored  in  computer  room.  No  special 
precautions  taken  in  relation  to  protection  from 
humidity,  temperature  and  physical,  electrical,  fire, 
or  other  damage. 

Standard  Oil  Co.  of  California 
A  unique  system  advantage  is  its  self -checking  capa¬ 
bility. 

New  York  Stock  Exchange 

A  unique  system  advantage  is  reduction  of  card  hand¬ 
ling  to  a  minimum. 

United  Gas  Corp. 

An  outstanding  feature  is  accuracy  through  validity 
check  points. 

Western  Electric  Co. 

Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera¬ 
ture  and  physical,  electrical,  fire,  or  other  damage, 
include  tape  librarian,  system  for  purging  tapes, 
open  files  in  library  room,  and  temperature  and  humid¬ 
ity  control. 
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Western  Electric  Co.,,  Allentown  Works 
Outstanding  features  are  dual  card  read  feeds  (through 
IBM  533  and  IBM  4.07  Units)  and  elimination  of  the 
need  to  collate  master  and  detail  card  decks. 

Western  Electric  Co.,  Indianapolis 
An  outstanding  feature  is  index  registers,  which 
allow  address  modifications  thereby  reducing  program 
"slze'and  programming  effort.  Random  'access  plus 
building  block  feature  to  provide  for  flexibility 
for  required  memory  capacity. 

Labelling  -  tape  reels  are  externally  labeledj  in 
addition  a  tape  mark  is  -written  containing  the  purge 
date. 

Storage  -  Current  tapes  are  stored  in  the  computer 
room  in  ■wrlght-line  tape  cabinets. 

Protection  -  Previous  generation  tapes  are  placed 
in  plastic  bags  and  stored  in  a  vault  located  in 
another  area  of  the  plant. 

Western  Electric  Co.,  Omaha 
Machine  is  equipped  with  following  features: 

Alphabetic  Device 
■  Special  Character  Device  Group  I 
20  Pilot  Selectors 
16  Co-Selectors 

Digit  Emitter  on  Read  and  Punch 
Half  Time  Selectors  on  Read  and  Punch 
Western  Electric  Co.,  Winston-Salem 
Outstanding  feature  is  the  on-line  IBM  407  Printer. 

Georgia  Institute  of  Tech.,  Rich  ECC 
Outstanding  feature  is  the  large  library  of  subrou¬ 
tines  and  simplified  programming  systems  (l.e.  B.G.P.S., 
Fortran) . 

Indiana  Unlv. 

A  unique  .system  advantage  is  ease  of  programming  was 
Important  in  the  open  shop  operation. 

Iowa  State  Unlv. 

This  650  is  used  on  an  open  shop  basis,  24  hours  a 
day  if  and  when  desired  by  the  users.  The  users  con¬ 
sist  of  all  depar-tments  on  the  campus  who  have  com¬ 
puting  needs.  The  65O  is  located  in  the  Statistical 
Laboratory  which  in  turn  consults,  teaches  and  uses 
the  650  in  the  normal  course  of  its  daily  activities. 
Johns  Hopkins  Unlv. 

An  outstanding  featxu’e  is  the  alphabetic  attachment. 
Louisiana  State  Unlv. 

Outstanding  features  are  index  registers  and  automa¬ 
tic  floating  point  device. 

Oklahoma  State  Unlv. 

Outstanding  features  are  special  characters  groups 
1  and  2,  floating  point,  index  registers,  and  core 
storage . 

Unlv.  of  Mississippi 

The  system  is  a  commercially  available  one,  with  no 
modifications  made  or  prpposed. 

Univ.  of  Southern  Cal.,  Aeronautic  Lab.  Dept. 

A  unique  system  advantage  is  the  ability  to  reduce 
test  data  on-line  without  disadvantages  of  direct 
connection  of  computer  to  Instrumentation. 

Univ.  of  Wisconsin 

General-purpose  system  suited  to  very  wide  variety 
of  problems. 

Tapes  are  kept  in  machine  room.  No  special  proced- 
mes  or  precautions. 

■Virginia  Polytechnic  Instl'tute 
The  wide-spread  use  of  this  system  provides  excellent 
opportunities  for  interchange  of  programs. 

See  "HiLIAC"  file  for  65C  information. 


FUTURE  PLANS 

USA  ED,  Omaha 

Erojected  Equipment  Procurements 

Retain  the  Installed  IBM  65O  Card-operated  Electron¬ 
ic  Compu-ter  in  its  present  form  through  FI  I96I. 

Ero-vlde  a  second  shift  computer  operation  when 
computer  utilization  exceeds  a  continuous  100^. 

Provide  a  tape  drive,  floating  decimal 'and  index 
accimnflators  when  the  capacity  of  the  present  machine 
is  exceeded.  This  should  become  necessary  during 
FI  1962  or  1963. 

Continue  to  evaluate  new  equipment  in  order  to  pro¬ 
vide  the  best  and  most  modern  equipment  consistent 
■with  cost  and  district  requirements. 

Projected  Plans  for  Increasing  Computer  Utilizatlcn 

Pro-vide  top  level  direction  of  the  computer  opera¬ 
tion. 

Encourage  all  district  organizations  to  utilize 
the  computer  facilities  and  to  provide  technical 
assistance  where  needed. 

Teach  all  scientific  and  engineering  personnel  to 
perform  computer  programming. 

Pro-vide  a  computer  staff  with  engineering  and  sci¬ 
entific  technical  ability. 

Continue  the  training  of  computer  specialist  in 
order  to  provide  an  adequate  staff. 

USA  Eng.  Res.  &  Dev.  Lab. 

A  digital  plotter  has  been  added.  This  is  a  high 
resolution  point  and  line  plotter  for  up  to  30  x  30 
inches,  symbols,  or  continuous  photo. 

USAE.  Waterways  Exp.  Sta. 

Consideration  is  being  given  to  the  addition  of 
automatic  floating  point  arithmetic  and  index  regis¬ 
ters  as  extra  features  to  the  present  machine  in 
order  to  provide  capability  sufficient  to  meet  pres¬ 
ent  and  foreseeable  needs. 

USA  CE,  USA  ED,  North  Pacific 
Our  complex  reservoir  system  planning  and  operational 
analyses  requirements  indicate  a  larger  system  is 
necessary  for  comprehensive  analyses  wherein  optimi¬ 
zation  of  reservoir  regulation  on  a  system  basis  can 
be  accomplished.  Currently  the  restrictions  on  memory 
capacity  and  computing  speed  limit  the  amount  of  work 
which  can  be  accomplished  in  this  connection.  This 
need,  together  -with  our  increasing  computer  work 
load,  on  other  engineering  studies  and  possible  ex¬ 
tension  of  the  work  into  the  comptroller  field,  has 
led  to  the  investigation  of  possibilities  of  extend¬ 
ing  the  present  system  and  of  utilizing  a  larger 
scale  computer  system.  It  appears  feasible  in  the 
fu'fcure  to  extend  our  present  65O  system  to  include  a 
653  Immediate  Access  Storage  which  includes  60  addi¬ 
tional  words  of  high  speed  ismory,  floating  point 
(decimal  locating)  accumxlLators,  and  indexing  regis¬ 
ters  or  replace  the  65O  system  -with  one  of  approxi¬ 
mate  or  greater  capabilities  of  the  expanded  system 
at  possibly  lesser  cost.  This  would  give  us  an 
effective  increase  of  speed  and  memory  which  would 
assist  in  meeting  our  foreseeable  immediate  require¬ 
ments.  An  IBM  4o7  Accounting  Machi-ne,  which  is  on 
an  average  50  cards  per  minute  faster  then  the  in¬ 
stalled  402,  would  facilitate  listing,  tabxilatlng 
and  s-ummarizing  data.  There  is  some  evidence  that  a 
system  other  than  the  65O  system  with  on  line  printing 
capabilities  may  better  serve  the  requirements  of 
this  Dl'vision. 
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USA  ESCO 

Proposed  systems  changes  are  currently  deferred  pend¬ 
ing  decision  on  Single  Manager  for  Construction 
assignment  within  the  Corps  of  Engineers  which  will, 
in  some  areas  require  larger  computer  systems  in 
accordance  with  the  volume  received.  However,  data 
processing  systems  as  produced,  are  constantly  being 
investigated  and  evaluated.  Currently,  a  study  of 
the  IBM  l!)-01  Data  Processing,  System  is  being  per¬ 
formed. 

USA  Ord  Frankford  Arsenal 

It  is  planned  to  replace  5  Ifcdel  1  Kamac  Units  by 
2  Model  2  (Double  Density  Units).  This  will  provide 
a  needed  additional  10,000  of  random  access  storage 
for  an  additional  $T5-00  psi'  month. 

A  request  is  in  process  to  replace  our  present  tape 
data  selector  and  all  its  components  by  an  IBM  1401. 
This  replacement  will  provide  much  more  speed  in 
printing  reports  and  will  enable  us  to  use  the  l401 
for  small  projects  requiring  computation.  It  will 
be  used  for  specific  tape  jobs  now  being  accomplished 
on  the  650.  This  replacement  is  practically  the  same 
rental  but  will  provide  a  much  more  flexible  ADP 
operation. 

USA  Ord  Feltman  Res.  &  Eng.  Labs.  , 

Installation  of  a  large-scale  digital  computing  sys¬ 
tem  is  under  consideration.  Present  large-scale 
problems  are  run  by  local  personnel  and  contractors 
on  machines  available  off  the  Arsenal.  'Present 
applications  are  increasing  rapidly  and  new  applica¬ 
tions  of  major  proportions  are  anticipated.  Target 
date  for  Installation  of  an  IBM  709  on  a  rental 
basis  is  tentatively  set  for  January  I96I.  An  IBM 
l401  will  be  used  for  auxiliary  off-line  operations. 

The  IBM  650,  which  is  now  used  for  the  major  part  of 
two  shifts  on  problems  which  can  be  accommodated 
within  its  speed  and  storage  capacity,  will  be  re¬ 
turned  to  the  manufacturer  upon  installation  of  the 
large-scale  system. 

USA  Ord  Watervliet  Arsenal 
As  soon  as  studies  can  be  completed  the  following 
additional  applications  will  be  placed  on  the  computer: 

Supply  inventories,  personnel  statistics,  nation¬ 
wide  gage  Inventory,  planning  and  estimating,  material 
control,  appropriation  accounting,  general  accounting, 
tooling  inventory,  machine  loading  and  scheduling, 
and  preventive  maintenance  program. 

USA  Ord  Anniston  Ord  Depot 

It  is  anticipated  that  an  IBM  l401  Bata  Erocessing 
System  will  be  acquired  to  replace  the  present  tape 
data  selector  system. 

At  present  there  are  studies  being  made  of  some 
15  areas  of  data  processing  for  possible  mechaniza¬ 
tion. 

USA  Richmond  QM  Depot 

Futirre  plans  are  now  being  taken  into  consideration 
by  a  planning  group  composed  of  programmers  and 
analysts.  Future  plans  call  for  the  integration  of 
the  IBM  7070.  This  will  be  augmented  by  the  l401. 

This  will  most  likely  modify  our  present  system  by 
replacing  the  one  65O  system  (with  disk  storage). 

Work  volume  under  the  new  single  manager  will  event¬ 
ually  determine  our  proposed  systems. 

USA  Signal  Corps  School 

Installation  of  militarized  computer  to  be  used 
for  educational  purposes. 

Expansion  of  computer  laboratory  and  facilities 
(proposal). 

USN  Service  Center 

Analysis  is  now  in  progress  to  replace  the  IBM  65O 
with  either  an  IBM  1401  or  RCA  5OI  Card  System.  Both 
systems  have  the  capacity  for  expansion  and  installa¬ 
tion  of  either  would  result  in  an  overall  savings  to 


Navy.  Those  savings  would  be  both  tangible  and  in¬ 
tangible  . 

■  USN  Air  Development  Center 
Research  and  development  program  on  ACL  Digital  Data 
Center  which  gives  added  capability  to  data  handling 
capabilities. 

USN  Bureau  of  Naval  Weapons 
This  system  is  due  to  be  removed  soon,  to  be  replaced 
with  a  later  model  system. 

USN  New  York  Naval  Shipyard 
This  activity  has  recently  recommended  the  acquisi¬ 
tion  of  an  intermediate  size  tape  computer.  Proposed, 
applications,  l.e.,  payroll,  supply,  cost,  scheduling, 
are  more  readily  adaptable  to  tape  systems  as  against 
EAM  card  systems.  The  computer  considered  to  meet 
this  shipyard  requirement  is  the  National  Cash  Regis¬ 
ter  NCR  504  Machine. 

USN  Portsmouth  Naval  Shipyard 

A  study  is  under  way  regarding  replacement  of  the 
IBM  Type  535  Card  Read  Punch  Unit  by  an  IBM  Type  5*t-5 
Card  Reader  and  an  IBM  Type  5^^  Card  Punch  to  in¬ 
crease  computer  availability  time  through  these 
faster  input-output  units.  Indications  at  this  time 
point  to  such  action. 

Plans  are  under  way  to  develop  an  integrated  data 
processing  system  for  the  shipyard  and  when  finally 
developed,  and  if  approved,  will  require  a  larger 
scale  computer  system. 

USN  Puget  Sound  Naval  Shipyard 
Design  of  integrated  system  (procedures)  currently 
being  performed  in  connection  with  proposed  installa¬ 
tion  of  an  IBM  707O  Data  Processing  (magnetic  tape,) 
System. 

USN  Supply  Center,  Oakland 

NSC,  Oakland  is  presently  analyzing  and  programming 
for  Philco  2000  Computer.  This  equipment  is  slated 
for  delivery.  The  equipment  on  order  includes  the 
following  components: 

Quantity 

1  Model  210  Arithmetic  &  Control  Unit,  Console 
and  Typewriter,  including  8  index  registers. 

1  Model  2204  Magnetic  Core  Storage  Unit  (4096 
words ) 

11  Model  254  Magnetic  Tape  Units,  2  units,  on 
line/off  line 

1  Model  255  Input-Output  Processor  (1630.) 

1  Model  256  Printer  System  (900  1pm),  on  line/ 
off  line 

1  Model  258  Punched  Card  Reader  (2000  1pm),  on 
line/off  line 

1  Model  259  Punched  Card  Control  Unit 

1  Model  260  Card  Punch  (lOO  1pm),  on  line/off 
line 

2  Model  280  Universal  Buffer  Control  Units 

Initial  applications  for  the  2000  will  be  inventory 

control  for  §70,000  stock  items,  both  quantitatively 
and  financially;  requisition  status  for  all  inputs; 
civilian  payrolls;  labor  distribution;  and  employees 
savings  bond  accounting. 

USAF  Hq  MA,AMA,  Olmsted  AFB 
Implementation  of  a  mechanized  payroll  system  pro-' 
viding  for  preparation  of  civilian  payroll  checks, 
bond  issuance  program,  and  leave  and  earning  state¬ 
ment  is  scheduled  for  December  i960. 

USAF  Mobile  AMA 

Applications:  Expansion,  Integration,  and  sophisti¬ 
cation  of  current  systems  will  saturate  computer  cap¬ 
abilities  for  the  immediate  future. 

Equipment:  Transistorized  equipment  is  on  order 
(IBM  Type  l40l)  to  replace  currently  Installed  a\rx- 
illary  equipment  for  card  to  tape,  tape  to  card, 
printing,  and  data  selection  functions.  The  use  of 
this  equipment  for  edit  and  sort  operations,  simple 
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main  frame  runs,  and  possltle  PCAM  applications  is 
teing  explored.  Long  range  plans  include  the  acqui¬ 
sition  of  large  scale,  solid  state  data  processing 
equipment. 

USAP  .San  Bernardino  AMA 

Future  developments  involving  EDPE  in  AMC  activities 
are  generated  at  Hq  AMS,  Wrlght-Patterson  AF  Base, 
Dayton,  Ohio. 

USAF  Hq  AFSWC,  Klrtland  AFB 
A  change  of  systems  is  anticipated  during  FI  62. 
Determination  of  system  to  he  utilized  has  not  been 
mEide  at  this  time. 

USAF  APGC  (PGCS),  Eglin  AFB 
5^5  Card  Reader  and  ^kk  Card  Punch  scheduled  to  re¬ 
place  535- 

USAF  Hq,  Europe 

An  increase  in  utilization  is  anticipated  due  to  an. 
expansion  of  a  present  data  analysis  application. 
Future  plans  indicate  a  requirement  for  larger  capac¬ 
ity  equipment  within  two  years. 

USAF  Hq  MATS 

Because  of  the  Increasing  demands  of  the  MATS  staff 
for  more  and  varied  statistical  information  necessary 
for  proper  management,  .this  installation  is  planning 
on  a  transition  to  a  "second  generation"  computer 
during  I96I.  The  application  in  which  the  greatest 
expansion  is  expected  to  occxir  is  the  field  of  opera¬ 
tion  and  traffic. 

USAF  Hq,  Pacific 

Request  has  been  made  for  a  larger  capacity  computer 
to  permit  advancement  in  electronic  data  processing. 
USAF  Hq  PACAF 

Requirements  for  a  system  with  greater  capacity  and 
speed  to  meet  demands  for  weather  applications  and 
other  classified  programs  irtll  be  undertaken  shortly 
with  a  projected  Installation  date  of  1  July  I96I. 

USAF  ROAMA,  Grifflss  AFB 
One  650  being  retired. 

USAF  Hq  SAC 

The  650  Tape  RAMAC  System  will  be  replaced  by  an 
NCR  304  EDP  System.  The  primary  application  will 
remain  in  the  personnel  accounting  and  authorizations 
area.  The  processing  will  be  extensively  altered, 
however,  to  include  "machine  decisions"  on  most 
manning  actions  and  personnel  transfers  throughout 
the  command. 

USAF  2709th  AF  Vehicle  Control  Gp. 

Retirement  of  stock  control  and  distribution  (in¬ 
ventory  management)  application  is  contingent  upon 
implementation  on  Type  705  EDFE. 

Hew  application  is  to  be  monetary  property  manage¬ 
ment. 

•  California  Division  of  Highways 
We  are  continually  developing  new  applications, 
however,  overall,  usage  has  leveled  off. 

Hew  equipment  will  be  obtained  when  faster  compila¬ 
tion  and  additional  storage  are  available  at  approxi¬ 
mately  the  same  price. 

U.  S.  Dept,  of  Interior 

Additional  applications  will  be  put  on  computer  in 
future  as  need  develops  and  after  it  is  known  they 
are  proper  problems  for  the.  equipment. 

U.  S.  Treasury  Dept.,  Internal  Revenue  Service 
Future  plans  fall  into  two  categories: 

Short  range:  Internal  Revenue  will  convert  present 
processes  to  an  IBM  7070  System  at  Lawrence,  Mass., 
Kansas  City,  Mb.,  and  Ogden,  Utah.  Each  7O7O  System 
will  perform  the  work  now  done  by  a  65O  and  the  size¬ 
able  battery  of  EAM  equipment  which  supports  it. 

Each  7070  System  will  use  magnetic  tape  as  the  prin¬ 
cipal  medium  of  computer  input  and  output.  IBM  1400 
series  equipment  will  be  employed  for  card-to-tape 
conversion  and  printing  and,  in  addition,  each  system 


will  include  Type  4o8  Printers.  Operations  on  these 
■systems  will  begin  1  January  I96I  at  Lawrence  and 
1  January  I962  at  Kansas  City  and  Ogden. 

Long  range:  Internal  Revenue  is  developing  plans 
for  an  automatic  data  processing  system  which  will 
be  centered  around  a  master  file  of  U.S.  taxpayers' 
accounts  and  which  will  incorporate  the  bulk  of  the 
present  returns  processing  and  other  clerical  and 
accounting  processes.  The  planned  installations 
are  a  computer  center  which  will  maintain  the  master 
file,  and- peripheral  service  centers  which  will  send 
data  to,  and  receive  data  from,  the  computer  center. 

The  system  is  schedified  to  begin  operations  tests 
1  January  I962  in  the  computer  center  and  one  service 
center.  Present  schedules  call  for  phased  extension 
of  the  system  over  the  period  from  then  until  1969. 

American  Airlines 
Proposed  replacement  by  IBM  JOJO, 

Crosley  Dlv.,  Avco  Corp. 

We  plan  to  increase  our  digital  computing  capacity 
during  the  last  half  of  I96I.  The  equipment  being 
considered  are  the  IBM  707O  with  l401,  and  the 
Honeywell  8OO  with  the  400.  Ho  definite  decision  will 
be  made  on  these  machines  until  all  studies  are  com¬ 
plete.  Present  tentative  plans  call  for  using  the 
equipment  for  such  commercial  applications  as:  pro¬ 
duction  scheduling,  inventory  control,  and  personnel 
time  allocation,  as  well  as  for  all  the  scientific 
computations . 

Bell  Telephone  Labs.,  Inc. 

Planning  for  either  an  additional  IBM  65O  Machine  or 
-  -an  IBM-1401  Machine . 

Bendix  Aviation  Corp.,  Res.  Labs.  Dlv. 

Will  replace  present  systems  with  following  system 
in  the  Fall  of  I96I. 

Bendix  G20  Computer,  8K  Core  Memory,  line  printer, 
card  input-output,  and  auxiliary  card  handling  equip¬ 
ment. 

Braniff  Airways,  Inc. 

How  making  study  of  tape  system  to  replace  present 
computer.  Hew  applications  being  considered,  are 
flight  crew  scheduling  and  utilization,  and  flight 
equipment  maintenance  sohediCLing. 

Bridgeport  Brass  Co. 

Possible  acquisition  of  more  powerful  computer  for 
new  or  expanded  applications. 

The  Chase  Manhattan  Bank 
An  RCA  501  is  to  be  installed  for  demand  deposit 
accoimtlng.  A  Uni vac  Solid  State  80  is  to  be  in¬ 
stalled  for  corporate  trust  accounting.  An  IBM  l401 
is  to  be  installed  for  payroll  and  employee  benefits 
work. 

Combustion  Engineering,  Inc. 

We  anticipate  receiving  a  IBM  7070  to  replace  the 
650  unit.  Also,  we  will  lease  an  IBM  l401.  .  Ho  alter¬ 
ation  in  the  computer  site  will  be  necessary. 

With  the  addition  of  the  above  described  units 
present  program  and  systems  will  be  converted.  These 
units  will  permit  us  to  Install  an  effective  long 
range  scheduling  system  to  cover  the  major  portion 
of  our  manufacturing  business.  Also,  a  system  is 
being  developed  which  will  indicate  the  state  of 
our  contracts. 

More  comprehensive  programs  will  be  developed  for 
equipment  design,  stress  and  thermal  analysis  problems. 

Convair-Pomona,  General  Dynamics 

We  will  install  new  card  input/output  equipment. 

The  533  will  be  replaced  with,  an  IBM  543  and  IBM 
544.  This  will.  Increase  input  speed  25^  and  output 
speed  150^. 

Convalr-Fort  Worth 

High  speed  input-output  543  and  544  on  order. 
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Tennessee  Eastman  Co. 

By  assigning  a  project  team  to  each  of  our  three 
manufacturing  areas  we  hope  to  coordinate  all  work 
in  each  area  toward  a  master  plan  using  the  total 
systems  approach. 

A  separate  section.  Applied  Mathematics,  was  re¬ 
cently  estahlished  to  serve  as  consultants  and  to 
apply  scientific  techniques  to  equipment  and  process 
design  problems,  management  problems,  and  analysis 
of  experimental  data.  This  group  will  also  do  re¬ 
search  on  computer  and  mathematical  methods. 

We  are  in  the  process  of  evaluating  our  future 
computer  needs.  The  addition  of  immediate  access 
storage,  index  accumulators  and  automatic  floating 
point  will  increase  speed  and  capacity  to  the  point 
we  can  grow  for  one  year. 

Educational  Testing  Service 
Plan  to  Install  an  EGA  50I  Computer  System  to  re¬ 
place  our  IBM  650  Computer  System.  The  RCA  5OI  will 
include: 

Model  505  Computer 

561-2  311 -Speed  Storage 
581  Tape  Stations  (6) 

533  On-line  Printer 
528  Card  Reader 
538  Card  Punch 
55-7-6  Tape  Switching  Unit 

El  Paso  Natural  Gas  Co'. 

An  IBM  7070  Tape  Oriented  System  and  two  1401  Tape 
Systems  will  be  delivered. 

Emerson  Electric  Mfg.  Co. 

Studies  are  being  made  for  the  procurement  of  a  more 
powerful  computer  to  replace  our  present  equipment. 

Elrestone  Tire  &  Rubber  Co. 

The  computer  system  was  retired  as  of  pO  April 
i960  due  to  lack  of  work  load. 

Tractor  &  Implement.  Dlv.,  FOMOCO 
New  applications  include  production  control  (compu¬ 
tation  of  parts  requirements,  production  progress 
reporting,  direct  labor  performance  reporting,  and 
stock  status  and  inventory  control)  and  sales  anal¬ 
ysis  (order  status  reporting  and  sales  statistics 
by  product  by  customer). 

■Ford  Motor  Company 

Intended  acquisition  of  IBM  1401  Data  Processing 
System. 

Adv.  Ibrod.  Study  &  Engrg.  Res.  Office,  FOMOCO 
General  intention  to  replace  complete  650  installa¬ 
tion  with  large -storage,  high  speed  computer  as  work 
requirements  develon. 

Steel  Div.,  FOMOCO 

Future  plans  include  continued  programming  in  areas 
of  production  control,  applied  research,  and  account¬ 
ing.  Larger  systems  are  being  examined,  probably 
tape,  for  replacement  of  the  present  card  system. 

General  FAectrlc  Co. 

Expect  to  eliminate  the  IM  65O  Tape  Computer  System 
and  consolidate  all  tape  applications  on  em  IBM  7090 
Computer  located  in  another  department.  Will  retain 
650  Drum  Type  System  and  acquire  an  IBM  lUOl  Data 
Processing  System. 

A.C.  Spark  Plug  Div.,  General  Motors  Corp. 

Both  650  Tape  Systems  to  be  replaced  by  IBM  7070. 

A.C.  Spark  Plug  Div.,  GMC 

Presently  considering  installation  of  IBM  Type  707O 
Tape  System.'  Also  two  Type  l401  Systems.  These 
will  modify  existing  EAM  area  and  replace  65O  System 
now  in  use. 

Harrison  Radiator  Div.,  GMC 
Future  plans  call  for  retirement  of  present  system 
and  the  acquisition  of  a  solid  state  magnetic  tape 
system. 
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"ISstitute  for  Defense  Aiialyses 
The  650  System  will  be  replaced  by  a  Control  Data 
Corporation  1604  Computer.  A  brief  summary  of  the 
1604  ctiaraoterlstios  are  stored  program,  general 
purposej  digital  computer;  48-bit  word  length;  six 
index  registers;  magnetic  core  storage,  32,768  48-bit 
words;  4.8  microseconds  effective  cycle  time;,  6.4 
microseconds  total  cycle  time;  indirect  addressing; 
and  single  address  logic,  2  Instructions  per  word. 

ICaman  Aircraft  COrp. 

In  the  process  of  doing  a  feasibility  study  for  a 
transistorized  tape-oriented  system. 

Martin  Co. 

Plan  to  discontinue  650's  and  install  an  IBM  7070 
and  l401  Systems., 

Metropolitan  Life  Ins.  Co. 

The  work  will  probably  be  absorbed  eventually  by  a 
large-scale  system;  of  a  type  t3iat  3ias  not  yet  been 
determined. 

Mutual  Benefit  Life  Ins.  Co. 

It  is  intended  to  Install  an  IBM  7070  System  wMch 
will  eventually  replace  the  two  card  650's. 

Newport  Hews  Ship  &  Dry  Dock  Co. 

We  are  evaluating  an  IBM  l401  System. 

Ohio  Oil  Company 

One  IBM  7070  and  2  IBM  1401  Systems  are  to  be  in¬ 
stalled. 

Olin  Mathieson  Chemical  Corp. 

Current  computer  programs  are  exceeding  storage 
capacity  to  the  point  where  we  are  negotiating  for 
a  4,000  word  drum.  It  is  recognized  t3iat  this  is 
a  stop  gap  measure  since  the  magnetic  drum  is  fast 
becoming  obsolete.  We  will  evaluate  the  newer  com¬ 
puting  facilities  with  the  intention  of  replacing 
the  present  IBM  650  with  a  more  up  to  date  computer. 

Prudential  Ins.  Co.  of  America 
Future  plans  are  being  constantly  evolved  and  include: 
consideration  of  new  computers;  ad.vantages  of  consol¬ 
idating  data  processing  in  a  central  location;  data 
and  document  transmission  systems;  information  re¬ 
trieval  in  connection  with  file  and  data  storage 
problems;  addition  of  functions  to  our  major  data 
processing  systems  (case  work,  random  file  reference, 
and  increased  processing  frequency).;  emd  the  use  of 
IBM  1401  Data  Processing  Systems. 

RCA  Service  Company,  BMEWS  Project 
Expect  to  switch  to  Unlvac  II05. 

Shell  Development  Co. 

Release  of  tliis  equipment  is  planned. 

Socony  Mobil  Oil  Co.,  Inc. 

The  IBM  650  will  be  replaced  by  an  IBM  709O  and  an 
IBM  l401. 

Standard  Oil  Co.  of  California 
System  will  be  retired,  with  programs  converted  to 
IBM  7090  or  l401. 

United  Gas  Corp. 

Future  plans  are  to  install  a  magnetic  tape  oriented 
system.  The  configuration  of  equipment  consists  of 
the  following: 


Mac3ilne 

Montliiy 

Qty 

Item 

Number 

Rental 

1 

Console  Control  Unit 

7150 

$  300 

1 

Core  Storage 

7301-2 

7,025 

1 

Arlth.  Unit  w/Float.  Point 

7601 

>3,350 

1 

Core  Storage' 'Control 

7602-2 

2,000 

1 

Magnetic  Tape  Control 

7604-1 

2,700 

10 

Magnetic  Tape  Units 

720-4 

9,000 

1 

Console  Card  Reader 

7501 

75 

2 

Processing  Units  Model  C-3 

1401 

6,910 

2 

Card  Read  Punch  Model  1 

i402 

1,100 

2 

Printers  Model  2 

i4o5 

,  iisa 

-- 

$35,010 
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This  order  for  equipment  was  placed  27  January  i960 
with,  the  understanding,  that  it  may  he  cancelled  or 
changed  hy  us  at  any  time,  with  no  obligation  on  our 
part,  to  conform  to^  our  future  data  processing  equip¬ 
ment  requirements  and  with  the  understanding  that  the 
IBM  organization  will  work  with  us- on  conversion  and 
that  delivery  schedule  of  the  equipment  will  be 
arranged  to  coincide  with  our  requirements. 

Upon  delivery  and  installation  of  this  equipment, 
we  will  expect  to  release  a  substantial  part  of  the 
equipment  now  in  use  in  our  Shreveport,  Louisiana 
and  Houston,  Texas  offices. 

Universal  Oil  Products  Co. 

Entire  system  will  be  replaced  in  I96I  by  a  purchased 
IBM  7070  System  with  card  input-output,  5,000-word 
core  storage,  floating  point  instructions. 

Western  Electric  Co.,  IJew  York 
Constant  study  for  new  developments  and  improvement 
of  present  applications.  Also  study  of  new  machine 
systems  for  potential  ability  to  improve  systems, 
capacity  and  cost.  For  example,  we  are  studying 
substitution  of  1401  and/or  707O  System  for  65O  Tape 
System.  Present  indications  are  that  l401  System 
will  give  more  favorable  capacity  to  cost  relation¬ 
ship  and  Improve  present  systems. 

Western  Electric  Co.,  Allentown  Works 
Anticipated  modifications  include  Installation  of 
new  card  read  and  punch  units  to  obtain  faster  card 
speeds.  IBM  5^5  und  5^  units  will  replace  IBM  533 
unit.  Acquisition  of  new  systems  -  planning  on 
starting  feasibility  study  to  replace  existing  system 
with  newer  equipment. 

Western  Electric  Co.,  Indianapolis 

An  additional-  IBM  650  Tape-Ramac  System,  to  be  em¬ 
ployed  for  mechanization  of  shop  scheduling  and  pro¬ 
cess  inventory  control,  is  on  order,  consisting  of: 

1  Type  650  Console 

1  Type  655  Power  Unit 

1  Type  652  Control  Unit 

1  Type  653  I.  A.  S.  Unit 

2  Type  727  Tape  Units 

1  Type  555  I>lsk  Storage 

1  Type  407  On-line  Printer 

1  Type  5*t-3  Read  Unit 

1  Type  5^  Punch  Unit 

The  existing  Type  533  Read  Punch  Unit  is  to  be  re¬ 
placed  by  a  Type  5U-3  Read  Unit  and  Type  51.4-  Punch 
Unit. 

Western  Electric  Co.,  Omaha 

Proposed  complete  system  on  production  control  in 
the  manufacture  of  telephone  switching  equipment. 
Including  explosion  of  assemblies  into  component  parts, 
scheduling  of  production  facilities  taking  into  con¬ 
sideration  economical  quantities  and  reorder  points, 
feed  back  to  maintain  control  and  associated  account¬ 
ing  and  managerial  reports.  Scientific  inventory 
control  and  the  latest  techniques  on  control  of  pro¬ 
duction  will  be  used  to  produce  a  completed  integra¬ 
ted  system. 

We  are  currently  conducting  a  feasibility  study  to 
detemnine  what  size  and  type  of  a  latter  generation 
of  machine  will  be  required.  Present  indications 
point  to  a  core  storage  machine  with  tapes  in  the 
medium  size  area.  Ih-obable  on  the  air  date:  Early 

1962. 

Auburn  Univ. 

An  order  has  been  submitted  for  one  077  series  50 
collator  and  one  5lt-8  interpreter. 

Brigham  Young  Univ. 

We  now  plan  to  purchase  IBM  65O  with  4,000  word  drum. 
Mo  other  changes  currently  anticipated  for  near  future. 

Colorado  State  Univ. 

Plan  to  get  an  IBM  65O  the  Summer  I96O. 


Columbia  Univ.,  Elect.  Res.  Labs. 

Proposal  for  an  expanded,  system  includes  addition 
to  present  system  of:  floating  point  oapabilltyj 
index  registers  (5  units);  rapid  access  storage  (60 
words  total);  tape  units  (2  units). 

Facility  Improvement  by  providing  a  self-contained 
air  conditioner  for  the  computing  equipment  to  enable 
stable  temperature  and  humidity  control. 

Cornell  Univ. 

Since  the  program  in  which  this  system  is  a  part  is 
still  growing,  it  will  be  necessary  to  obtain  larger 
and  faster  equipment  in  the  not  too  distant  future. 

In  all  probability  a  system  with  magnetic  tape  facil¬ 
ities  will  be  obtained-.  - 
Florida  State  Univ. 

Acquisition  of  a  7OO  or  7OOO  series  computer  is 
planned  for  October  I961.  Mew  computing  center  is 
currently  under  construction  and  negotiations  for 
a  larger  computer  are  in  progress. 

Indiana  Univ. 

It  is  anticipated  that  sometime  soon  after  1  July 
1961  the  Center  will  replace  the  65O  Tape  System 
with  an  IBM  JOJO  System.  The  approximate  configura¬ 
tion  will  be: 

7150  Console  (Model  1.) 

7600  Input -output  Control  (Model  l) 

7601  Arithmetic  &  Program  Control  (Model  l) 

7602  Core  Storage  Control  (Model  A2) 

7603  Input-output  Synchronizer  (Model  4) 

7301  Core  Storage  lOK  (Model  2) 

7604  Tape  Control  (Model  l) 

7400  Printer  (Model  l) 

7550  Card  Punch  (Model  l) 

2  7500  Card  Readers  (Model  l) 

7  729  Magnetic  Tape  Units  (Model  4) 

Iowa  State  Univ. 

Will  add  a  4,000  word  drum. 

Johns  Hopkins  Univ. 

IBM  7090  Computer  System  with  l401  C5  planned  for 
installation. 

Marquette  Univ. 

Adding  floating  decimal,  indexing  registers,  and 
special  characters  group. 

Montana  State  College.  . 

To  be  acquired  are  a  655  unit  and  a  407  unit. 

Morth  Carolina  State  College 
Plan  to  replace  650  System  with  Rem.  Rand  Univac 
Solid  State  80  with  4  tape  units. 

Syracuse  Univ. 

Expanded  system  to  be  installed. 

Texas  Engineering  Experiment  Station 
The  704  will  be  replaced  with  a  32K  -  2  channel  - 
8  tape  IBM  709- 

Univ.  of  Arkansas 

Needless  to  say,  we  hope  to  add  to  our  basic  65O 
insteillation.  It  is  hoped  that  at  the  end  of  about 
a  year  of  operation  that  we  can  add  index  registers, 
60  words  of  core  storage,  and  floating  point  arith¬ 
metic. 

Univ.  of  Georgia 

Plan  to  add  600  position  core  storage,  5  indexing 
registers,  and  floating  decimal  arithmetic  device. 
Univ.  of  Kentucky 

Plan  to  obtain  101  Statistical  Sorter  in  near  futxire. 
Univ.  of  Rochester  ■ 

A  larger  high-speed  system  is  needed.  Several  solid 
state  systems,  such  as  IBM  JOJO,  are  under  considera¬ 
tion  for  installation  within  the  next  12,  -  I8  months. 
This  will  replace  present  system. 

Univ.  of  Southern  California 
Expect  to  replace  65O  with  IBM  1620  when  card  l/O 
becomes  available. 
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Univ.  of  WisoonBin.  . 

CDC  1604  and  160  Computers  planned  to  replace  65O. 

No  major  changes  planned  In  peripheral  equipment. 
Staff  increases  of  around  1005^  planned  during  next 
two-year  period. 

Washington  State  Univ. 

Washington  State  Unlveraitiy  plans  to  replace  ithe 
present  650^  with  an  IBM  704  System  including  4k  core 
storage,  8K  magnetic  drum  and  4  magnetic  tape  drives 
in  July  1961. 

Yale  University 

A  new  computing  center  with  an  IBM  707O  and  IBM  l401 
System  hy  1  July  196l4wlth  10',  000  words  of  core 
storage,  floating  point  arithmetic,,  and  10  magnetic 
tapes,  two  of  which  are  shared  hy  the  l401. 


INSTALLATIONS 

U.  S.  Army  Engineer  District,  Omaha,  I709  Jackson 
Street,  Omaha,  Nebraska 

U.  S.  Army  Engineer  Research  and  Development  Lah- 
oratories.  Data  Processing  and  Statistical  Services, 
Fort  Belvoir,  Virginia 

U.  S.  Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  Mississippi 

U.  S.  Amy  Corps  of  Engineers,  U.,  S.  Army  Engineer 
Division,  Worth  Pacific,  210  Custom  House,  Portland 
9,  Oregon 

U.  S.  Army  Engineer  Supply  Control  Office,  Corps 
of  Engineers,  4l0  North  Broadway,  St.  Louis  66, 
Missouri 

U.  S.  Army  Ordnance  Frankford  Arsenal,  Field 
Service  Group,  Philadelphia,  Pennsylvania 
U.  S.  Army  Ordnance  Feltman  Research,  and  Engineer¬ 
ing  Laboratories,  Plcatlnny  Arsenal,  Dover,  New 
Jersey 

U.  S.  Army  Ordnance  Watervliet  Arsenal,  ADPS  Branch, 
Watervllet,  New  York 

U.  S.  Army  Anniston  Ordnance  Depot,  Machine  Account¬ 
ing  Services  Division,  Anniston,  Alabama 
U.  S.  Army  Philadelphia  Quartermaster  Depot,  Mili¬ 
tary  Clothing  and  Textile  Supply  Agency,  2800  South 
20th  Street,  Philadelphia  45,  Pennsylvania 
U.  S.  Army  Richmond  Quartermaster  Depot,  Richmond, 
Virginia 

U.  S.  Army  Signal  Corps  School,  Automatic  Data 
Processing  Section,  Fort  Monmouth,  New  Jersey 
U.  S.  Navy  Service  Center,  Washington  25,  D.  C. 

U,  S  Naval  Air  Development  Center,  Johnsville, 
Pennsylvania 

U.  S.  Naval  Avionics  Facility,  Indianapolis, 

Indiana 

U.  S.  Wavy  Department,  Bureau  of  Naval  Weapons, 

18th  &  Constitution  Ave.,  N.  W. ,  Washington  25,  D.C. 
New  York  Naval  Shipyard,  Brooklyn  1,  New  York 
Portsmouth  Naval  Shipyard,  Comptroller  Department, 
Portsmouth,  Hew  Hampshire 

Puget  Sound  Naval  Shipyard,  Bremerton,  Washington 
U.  S.  Naval  Supply  Center,  Oakland,  Oakland  l4, 
California 

U.  S.  Air  Force,  Headquarters  OCAMA,  Tinker  Air 
Force  Base,  Oklahoma 

U.  S.  Air  Force,  Headquarters  MAAMA,  Comptroller, 
Olmsted  Air  Force  Base,  Pennsylvania 

U.  S.  Air  Force,  Mobile  Air  Materiel  Area,  Office 
of  Comptroller,  Brookley  Air  Force  Base,  Alabama 
U.  S.  Air  Force,  San  Bernardino  Air  Materiel  Area, 
Horton  Air  Force  Base,  California 
U.  S.  Air  Force,  AFSWC,  Statistical  Services 
Division,  Kirtland  Air  Force  Base,  New  Mexico 
U.  S.  Air  Force,  APGC  (PGCS),  Directorate  of 
Statistical  Services,  Eglln  Air  Force  Base,  Florida 


U.  S.  Air  Force,  Headquarters  Europe,  Directorate 
of  Statistical  Services,  APO  655j  I'lew  York,  N.  Y. 

U.  S.  Air  Force,  Headquarters,  Military  Air  Trans¬ 
port  Service,  Scott  Air  Force  Base,  Illinois 

U.  S.  Air  Force,  Headquarters  Pacific,  Statistical 
Services,  APO  955,  San  Francisco,  California 
U.  S.  Air  Force,  Headquarters  Pacific,  A-3  Direc¬ 
torate  of  Control,,  APp_955>'  San  Francisco,  California 
U.  S.  Air  Force,  RoMa,  Griffiss  Air  Force  Base, 

New  York 

U.  S.  Air  Force,  Headquarters  Strategic  Air  Command, 
Statistical  Services  Division,  Offutt  Air  Force  Base, 
Nebraska 

U.  S.  Air  Force,  2709th  AF  Vehicle  Control-  Group, 
3300  Jackson  Avenue,  Memphis  2,  Tennessee 
N.A.S.A.  Flight  Research  Center,  box  273,  Edwards, 
California 

U.  S.  Department  of  Agriculture,  Commodity  Stabil¬ 
ization  Service,  Evanston,  Illinois 

California  Division  of  Highways,  1120  "W"  Street, 
Sacramento,  California 

U.  S.  Depar-bment  of  Commerce,  Coast  and  Geodetic 
Survey,  Washington  25,  D.  C. 

U.  S.  Department  of  Interior,  Bureau  of  Reclamation, 
Denver  Federal  Center,  Denver,  Colorado 

U.  S.  Treasury  Department,  Internal  Revenue  Service, 
Collection  Division,  10th  &  Constitution  Avenues, 
Washington,  D.  C. 

American  Airlines,  100  Park  Avenue,  New  York,  New 
York 

Advanced  Technology  Laboratory,  American  Standard, 
Mountain  View,  California 

Crosley  Division  of  Avco  Corporation,  I329  Arlington 
Street,  Cincinnati  29,  Ohio 

Battelle  Memorial  Institute,  505  King  Avenue, 
Columbus,  Ohio 

Bell  Telephone  Laboratorie,s,  Incorporated,  3500 
Lexington  Road,  S.E.,  Winston-Salem,  North  Carolina 
Bell  Telephone  Laboratories,  Incorporated,  Allen¬ 
town  Laboratory,  555  Union  Boulevard,  Allentown, 
Pennsylvania 

Bell  Telephone  Laboratories,  Incorporated,  463  West 
Street,  Hew  York  14,  New  York 

Bell  Telephone  Laboratories/  Incorporated,  Murray 
Hill,  New  Jersey 

Bendlx  Aviation  Corporation,  Research  Laboratories 
Division,  P.  0.  Box  5II5,  Detroit  35,  Michigan 
Braniff  Airways,  Incorporated,  Exchange  Park, 

Dallas,  Texas 

Bridgeport  Brass  Company,  30  Grand  Street,  Bridge¬ 
port  2,  Connecticut 

The  Chase  Manhattan  Bank,_.  5T  William  Street,  Room 
200,  New  York,  N.  Y. 

The  Chesapeake  &  Potomac  Telephone  Company  of 
Maryland,  5711  York  Road,  Baltimore  12,  Maryland 
Clark  Brothers  Company,  Division  of  Dresser  Opera¬ 
tions,  Incorporated,  Clean,  New  York 

Combustion  Engineering,  Incorporated,  200  Madison 
Avenue,  New  York  I6,  New  York 

Convair,  Division  of  General  I)ynamios,  Pomona, 
California 

Convair,  Division  of  General,  Dynamics,  Fort  Worth, 
Texas 

Douglas  Aircraft  Company,  Department  B7-250,  El 
Segundo,  California 

Dow  Chemical  Company,  Texas  Division,  B-2402,  Plant 
B,  Freeport,  Texas 

Tennessee  Eastman  Company,  Division  of  Eastman 
Kodak  Company,  Kingsport,  Tennessee 

Educational  Testing  Service,  20' Nassau  Street, 
Princeton,  New  Jersey 

El  Paso  Natureil  Gas  Company,  Administrative  Services 
Department,  P.  0.  Box  1492,  El  Paso,  Texas 
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The  Hnerson  Electric  Manufacturing  Company,  I567 
Salzman  Avenue,  Wellston,  Missouri 
The  Firestone  Tire  81  Kubher  Company,  Guided  Missile 
Division,  2525  -Firestone  Boulevard,  Los  Angeles 
California 

Cleveland  Engine  Plants,  Cleveland  Computer  Center, 
FOMOCO,  P.  0.  Box  191,  Berea,  Ohio 
Ford  Motor  Company,  Idncoln-Mercury  Division, 

5000  Schaefer  Road,  Dearborn,  Michigan 
Ford  Motor  Company,  Tractor  &  Implement  Division, 
2500  E.  Maple  Road,  Blrmingh^,,  Michigan 
Ford  Motor  Company,  Dearborn  Stamping  Plant,  Con¬ 
troller's  Office,  Box  1i94,  Dearborn,  Michigan 
Ford  Motor  Company,  Advanced  Product  Study  &  En¬ 
gineering  Research  Office,  20000  Rotunda  Drive, 
Dearborn,  Michigan 

Ford  Motor  Con^any,  Steel  Di-vision,  3001  Miller 
Road,  Dearborn,  Michigan 

General  Electric  Company,  Large  Jet  Engine  Depart¬ 
ment,  Building  800,  Evendale  I5,  Ohio 

A.  C.  Spark  Plug  Dl-vislon,  General  Motors  Corpora¬ 
tion,  7929  S.  Ho-yrell  Avenue,  Milwaukee  1,  Wisconsin 
A.  C.  Spark  Plug  Division,  General  Motors  Corpora¬ 
tion,  1300  H.  Dort  Highway,  Flint,  Michigan 
Harrison  Radiator  Division,  Genersl  Motors  Corpora¬ 
tion,  Lockport,  Hew  York 

Institute  for  Defense  Analyses,  Weapons  Systems 
Eval\iation  Division,  Room  IE87I,  The  Pentagon, 
Washington  25,  D.  C. 

The  Kaman  Aircraft  Corporation,  Old  Windsor  Road, 
Bloomfield,  Connecticut 

Llttauer  Statistical  Laboratory,  94  Prescott 
Street,  Cambridge  38,  Massaohuset-ts 

The  Martin  Company,  Baltimore  3,  Maryland 
Metropolitan  Life  Insurance  Company,  1  Madison 
Avenue,  Hew  York  10,  H.  Y. 

Michigan  Bell  Telephone  Company,  23500  north¬ 
western  Highway,  Southfield,  Michigan 
Mutual  Benefit  Life  Insurance  Company,  520  Broad 
Street,  Hewark  1,  Hew  Jersey 
Hewport  Hews  Ship  &  Dry  Dock  Company,  Tabulating 
Department,  Washington  Avenue,  He-wport  Hews,  Virginia 
The  Ohio  Oil  Company,  539  South  Main  Street, 
Findlay,  Ohio 

Olln  Mathleson  Chemical  Corporation,  Liquid-Fuels' 
Computer  Center,  275  Winchester  Avenue,  Hew  Haven, 
Connecticut 

The  Prudential  Insurance  Company  of  America, 
Electronics  Research  Division,  Prudential  Plaza, 
Hewark,  Hew  Jersey 

RCA  Laboratories,  Princeton,  Hew  Jersey 
RCA  Service  Company,  BMEWS  Project,  Grlffiss  Air 
Force  Base,  Rome,  Hew  York 
Republic  Aviation  Corporation,  Farmlngdale,  Hew 
York 

Shell  Development  Company,  E  and  P  Research, 
Computing  Section,  3737  Bellaire  Boulevard,  Hbuston, 
Texas 

Socony  Mobil  Oil  Company,  Incorporated,  I50  East 
42nd  Street,  Hew  York  I7,  H.  Y. 

Standard  Oil  Company  of  California,  Western 
Operations,  Incorporated,  225  Eush  Street,  San 
Francisco,  California 

Hew  York  Stock  Exchange,  Stock  Clearing  Corpora¬ 
tion,  18  Broad  Street,  Hew  York  5,  N- 

Sun  Oil  Company,  Marcus  Hook  Refinery,  Marcus 
Hook,  Pennsylvania 


United  Gas  Corporation,  1525  Fairfield  Avenue, 
Shreveport,  Louisiana 

Following  sub-divisions  of  United  States  Steel 
Corporation,  525  William  Penn  Place,  Pittsburgh  30, 
Pennsylvania  also  operate  IBM  650  Computers: 

American  Bridge 

American  Steel  and  Wire 

Columbia-Geneva 

Consolidated  Western 

Oliver  Iron  Mining 

Hew  York  Data  Processing  Center 

Pittsburgh  Data  Processing  Center 

Central  Operations 

U.  S.  Steel  Supply 

Universal  Oil  Products  Company,  50  Algonquin  Road, 
Des  Elaines,  Illinois 

Western  Electric  Company,  77  South  Wacker  Drive, 
Chicago,  Illinois 

Western  Electric  Company,  Allentown  Works,  555  Union 
Boulevard,  AUento-wn,  Pennsylvania 
Western  Electric  Company,  Data  Processing  &  Methods 
Development  Department,  2525  Shadeland  Avenue, 
Indianapolis,  Indiana 

Western  Electric  Company,  Omaha  Works,  Box  l400, 
Peony  Park  Station,  Omaha,  Hebraska 
Western  Electric  Company,  3300  Lexington  Road,  S.E. , 
Winston-Salem,  Horth  Carolina 

Auburn  University,  Computer  Laboratory,  Auburn, 
Alabama 

Brigham  Young  University,  Computer  Center,  Provo, 
Utah 

Watson  Scientific  Computing  Laboratory,  6l2  W.  l6th 
Street,  Hew  York  27,  H.  Y. 

Colorado  State  University,  Computing  Center,  Fort 
Collins,  Colorado 

Columbia  University,  Electronics  Research  Labora¬ 
tories,  632  West  125th  Street,  Hew  York  -27,  H.  Y. 

Columbia  University,  Hudson  Laboratories,  Dobbs 
Ferry,  Hew  York 

Columbia  University,  He-vls  Cyclotron  Laboratory, 

Box  157>  Irvington  on  Hudson,  Hew  York 
Cornell  University,  Dairy  Records  Processing 
Laboratory,  Ithaca,  Hew  York 
Florida  State  University,  Computing  Center, 
Tallahassee,  Florida 

Georgia  Institute  of  TeohnoIc,gy,  Rich  Elec-tronlc 
Computer  Center,  Atlanta,  Georgia 
Indiana  University,  Research  Computing -Center, 
Bloomington,  Indiana 

Iowa  State  University,  Statistical  Isiboratoi^", 

Ames,  Iowa 

Johns  Hopkins  University,  Applied  Physics  Labora¬ 
tory,  Johns  Hopkins  Road,  Scaggsvllla,  Hbwai-d  County,. 
Maryland 

Louisiana  State  University,  Computer  Research 
Center,  Baton  Rouge,  Louisiana 
Marquette  University,  Computing  Center,  I515  Vf. 
Wisconsin  Avenue,  Milwaukee,  Wisconsin 
Miami  University,  Computing  Center,  Laws  Hall, 
Oxford,  Ohio 

Montana  State  College,  Computer  Laboratory, 

Bozeman,  Montana 

Hew  York  University,  Computation  and  Statistical 
Laboratory,  Research  Building  3,  233  Fordham  Landing 
Road.,  Hew  York  68,  Hew  York 
Horth  Carolina  State  College,  Experimental  Statis¬ 
tics  Department,  Patterson  Hall,  Raleigh,  Horth 
Carolina 
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Oklahoma  State  University,  Computing  Center, 
Stillwater,  Oklahoma 

Polytechnic  Institute  of  Brooklyn,  535  Jay  Street, 
Brooklyn  1,  N.  Y. 

Rensselaer  Polytechnic  Institute,  Computer  Lahora- 
tory,  Troy,  New  York 

Stanford  University,  Computation  Center,  Stanford, 
Csilifornla 

Syracuse  University,  Computing  Center,  112  Hinds 
Hall,  Syracuse  10,  Hew  York 

Texas  Engineering  Experiment  Station,  Data  Process¬ 
ing  Center  Building,  College  Station,  Texas 

Tulane  University,  Computer  Center,  New  Orleeins  I5, 
Louisiana 

University  of  Arizona,  Numerical  Analysis  Labora¬ 
tory,  Tucson  25,  Arizona 

University  of  Arkansas,  Fayetteville,  Arkansas 

University  of  California,  Radiation  Laboratory, 

Box  808,  Livermore,  California 

University  of  Florida,  Statistical  Laboratory 
P.  0.  Box  3568j  University  Station,  Gainesville, 
Florida 

University  of  Georgia,  Department  of  Experimental 
Statistics,  Lumpkin  Bouse,  Athens,  Georgia 


University  of  Houston,  Computing  and  Data  Process¬ 
ing  Center,  Houston  k,  Texas 
University  of  Kentucky,  Computing  Center,  Lexing¬ 
ton,  Kentucky 

University  of  Mississippi,  Computer  Center,  Carrier 
Hall,  University,  Mississippi 

University  of  Rochester,  Computing  Center,  Rochester, 
Hew  York 

University  of  Southern  California,  Aerodynamic  Test 
Laboratory,  Building  75,  U.  S.  Haval  Missile  Center, 
Point  Mugu,  Calif 9m la 

University  of  Wisconsin,  Numerical  Analysis  Labora¬ 
tory,  Sterling  Hall,  Madison  6,  Wisconsin 

Vanderbilt  University,  Computer  Center,  Wesley 
Hall,  Nashville,  Tennessee 

Virginia  Polytechnic  Institute,  Temporary  Building 
365,  Blacksburg,  Virginia 
Washington  State  University,  Computing  Center, 
Pullman,  Washington 

Wayne  State  University,  Computing  Center^  k8kl  Cass 
Avenue,  Detroit  2,  Michigan 

Yale  University,  Computing  Center,  135  Prospect 
Street,  New  Haven,  Connecticut 
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IBM  701 

IBM  701  Data  Processing  System 


MANUFACTURER 


International  Business  Machines  Corporation 


Photo  hy  International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

Scientific,  commercial,  and  engineering  data  process¬ 
ing. 

U,  S.  Haval  Ordnance  Test  Station,  China  Lake 
Scientific,  data  processing 

Douglas  Aircraft  Company,  Tulsa 
Located  at  the  Douglas  Aircraft  Company,  Inc.,  2000 
HorvE'  Memorial  Drive,  Tulsa,  Oklahoma,  and  at  A-250, 
.iaota  Monica,  California,  the  systems  are  used  for 
strength  analysis,  trajectories,  aerodynamic  stahll- 
ity,  aerodynamic  performance,  dynamic  response, 
thermo  dynamic  analysis,  weight  control,  and  propul¬ 
sion  analysis. 

United  Aircraft  Coiporatlon 
The  United  Aircraft  Corporation  provides  a  central 
computing  facility  located  at  the  Research  Department 
for  the  solution  of  engineering  and  research  problems. 
It  services  the  three  UAC  Divisions:  Pratt  and  Whit¬ 
ney  Aircraft,  Sikorsiy  Aircraft,  and  Hamilton  Standard 
which  are  engaged  in  the  design  and  manufacture  of 
aircraft  engines,  helicopters,  propellers  and  other 
aircraft  equipment. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  digits/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Number  range 


Binary 

16  or  36  per  data  word 
18 
2 
?5 

Fixed  point 
One  address 

(2^^  -  1)  <  N  <  (2^^  -  1) 


Instruction  word  format 


t 

Operation 

1  Ojjerand 

0 

1  5 

1  6  '  17 

Symbolic  routines  and  floating  point  interpretive 
codes  are  available. 

There  are  5  arithmetic  registers,  accumulator, 
multiplier-quotient,  ahd  memory  register. 
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ARITHMETIC  UNIT 

Incl  Stor  Access 
Micro sec 

Aad  60  or  56 

Mult  456 

Div  A56 

Construction  (Arithmetic  unit  only) 
Vacuum  tubes  A,  000 

Diodes  12,800 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

STORAGE 

Manirfacturer 

Do.  of  No.  of 

Media  Words  Digits 

Magnetic  Core  4,096  40,960 

.  Magnetic  Drum  8,192  or  16,384 
Magnetic  Tape  Up  to  900,000  words 

Ho.  of  units  that  can  he  connected  10 
No.  of  ohar/linear  inch  of  tape  200 
Channels  or  tracks  on  the  tape  7 

Blank  tape  separating  each  record  0.75 
Tape  speed  75 

Transfer  rate  15,000 

Start  time  10 

Stop  time  10 


Exclud  Stor  Access 
Microsec 
48  or  24 
444 
444 


Access 

Microsec 

12 

50,000 

10,000 

serially 

Ifclts 

Char/inch 

Tracks/tape 

Inches 

Inches/sec 

Char/sec 

MlUlsec 

Milllseo 


Average  time  for  experienced 

operator  to  change  reel  of  tape  50  -  60  Seconds 
Physical  properties  of  tape 
■Width  0.5  Inches 

Length  of  reel  200  -  2,400  Feet 

Composition  Acetate  or  mylar 

Hylar  is  DuPont's  registered  trademark  for  its  poly¬ 
ester  film . 

Douglas  Santa  Monica  and  Douglas  Tulsa 


Media 

Magnetic  Core 
Magnetic  Drum 
Magnetic  Tape 


No.  of 
Words 

4,096 

8,192 

6  reels 


Ho.  of 
Digits 

56 

56 


Access 
Micro sec 
12 
1,280 


INPUT 

Manufacturer 

Media  Speed 

Card  Reader  150  cards/min 

Magnetic  Tape  (IBM  726)  6,000  ohar/sec 

This  speed  corresponds  to  10,000  dlf^ts/sec. 
Magnetic  Tape  (IBM  727)  15,000  char/sec 

This  speed  corresponds  to  25,000  diglts/sec. 

Cards  to  Magnetic  Tape  250  cards/min 

Douglas  Santa  Monica  and  Douglas  Tulsa 
Cards  I50  cards/min 

Magnetic  Tape  100  char /in,  75  in/sec 
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OUTPUT 


Manufacturer 
Media 
Card  Punch 
Line  Printer 
Cathode  Ray  Tube  Display 
Magnetic  Tape  726 
Magnetic  Tape  to  Card 
Magnetic  Tape  to  Line 
Printer 

Douglas  Santa  Monica 
Printer 
Cards 

Magnetic  Tape 


Speed 

100  oards/min 
150  lines/mln 
8,300  points/sec 
6,000  char/sec 
100  cards/mln 
150  lines/mln 

and  Douglas  Tulsa 
150  lines/mln 
100  cards/mln 
100  ohar/ln,  75  in/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


CHECKING  FEATURES 

Tapes  (727)  -  Longitudinal  &  transverse  parity  check 
Line  Printer  -  Echo  checking  for  each  character 
Card  Reader  -  Reads  card  twice 

Card  Punch  -  Checks  columns  for  double  punch  &  blank 
column 

Arithmetic  &  Logical  Unit  -  Overflow,  divide  check, 

parity  checks. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  ocmputer  61)-.0  KVA 

Area,  computer  1,200  to  3,000  sq,  ft 
Room  size  1,600  -  3/^00  sq  ft 

Capacity,  air  condit  ‘  20  -  l|-0  Tons 

Weight,  computer  20,516  lbs 


Type 

Quantity 

Physical  planning  manual  made  available. 

Tubes 

4,000 

Weight  vlDs; 

KVA 

Diodes 

12,800 

Main  Frame 

2,850 

34.4 

Magnetic  Cores 

147,456  (Core  Storage) 

Punched  Card  Recorder 

720 

0.7 

Line  Printer  (Wheel  Type) 

2,795 

3.1 

Magnetic  Drum 

1,480 

9.9 

Cathode  Ray  Tube 

2,445 

11.8 

Power  Frame  Ho.  1 

2,810 

5.8 
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Power  Frame  No.  2  2,750  5.*8 
Power  Distribution  Unit  1,230'  1.2 
Magnetic  Tape  Unit  (726)  1,270  4.6 
Magnetic  Tape  Control  Unit  1,636  6.0 
Punched  Card  Reader  530  0.7 


U.  S.  Haval  Ordnance  Test  Station,  China  Lake 
System  requires  80  Kw,,  I36  KVA,  l,4o4  cu  ft,  1,400 
sq  ft.  The  system  area  is  44  by  27  ft  and  weighs 
40,050  lbs,  including  peripheral  equipment. 

The  above  power,  space  and  weight  does  not  include 
supporting  machines  such  as  key  punches,  reproducers, 
and  sorters.  This  equipment  would  add  8  KVA  and 
8,000  lbs. 

Douglas  Santa  Monica  and  Douglas  Tulsa 
Power,  computer  65.3' Kw  87.6  KVA 

Volume,  computer  729-4  cu  ft 

Area,  computer  143.6  sq  ft 

Room  size,  computer  1,368  sq  ft 

Room  size,  air  condi  1,100  sq  ft 

Floor  loading  I6  Ibs/sq  ft 

200  lbs  concen  max 

Capacity,  air  conditioner  38  Tons 

Wel^t,  computer  21,690  lbs 

Built-up  air  handling  system  -  two  units,  40  hp 
each,  capable  of  approximately  38  tons  cooling. 

Sealed  areaj  a/c  ducts  Installed  with  500  RCE/slnk 
for  each  componentj  raised  floor  (steel  platform)} 
a/c  unit  and  alrfilter  installed;  motor-generator 
set  with  transformer  and  controls  installed. 


PRODUCTION  RECORD 

Manufacturer 

Humber  produced  to  date  Over  18 

There  are  no  70I  systems  in  production  at  the  pres¬ 
ent  time.  Available  for  new  orders  only  when  released 
from  present  user. 


COST,  PRICE  AND  RENTAL  RATES 


Manufacturer 


Monthly 

Base  Pur¬ 

Cliarge 

chase  Price 

701  Central  Eroce-jsing  Unit 

$5,000 

$230,000 

711  Card  Reader 

4oo 

16,350 

716  Printer 

1,200 

54,200 

721  Card  Punch 

600 

25,000 

726  Magnetic  Tape  Unit 

850 

42,100 

727  Magnetic  Tape  Unit 

550 

18,200 

731  Magnetic  Drum  Storage 

i,4oo 

87,450 

736  Power  Supply 

1,000 

57,400 

737  Magnetic  Core  Storage 

3,700 

192,400 

746  CRT  Recorder 

2,450 

96,000 

741  Power  Supply 

1,000 

57,400 

746  Power  Distribution  Unit 

1,100 

52,000 

753  Tape  Control 

2,350 

80,000 

780  CRT  Display 

4oo 

16,000 

Since  this  machine  is  no  longer  in  production,  the 
Base  Purchase  Ik-ice  is  used  in  computing  the  Dis¬ 
counted  Purchase  Price  based  on  the  age  of  the  in¬ 
stalled  machine.  A  published  discount  schedule  is 
available  from  IBM. 

Maintenance  contract  details  available. 

U.  S.  Naval  Ordnance  Test  Station,  China  Lake 
Rental  rate  for  basic  system  is  $21, 500/month. 

Rental  rate  for  additional  equlpnent  $8, 550/month. 
Douglas  Tulsa 

Standard  7OI  components  $17,220/month. 

Third  726  Tape  Unit  (two  reels)  $850/month. 
Maintenanoe/servlce  is  included  in  rental. 


Douglas  Santa  Monica 

Main  frame,  6  mametic  tape  units,  1  reader,  1  punch, 
and  1  printer  $17,220/month. 

Maintenance/service  is  included  in  rental. 


PERSONNEL  REQUIREMENTS 


Manufacturer 

Education  training,  program  testing,  technical  asslst- 
anc4  on  all  phases  is  available  from  manufacturer. 

U.  S.  Naval  Ordnance  Test  Station,  China,  Lake 
For  three  8-hour  shifts  6  engineers-  and  I9  technician- 
. operators  are  utilized.  Approximately  9  mathematics 
aides,  10  mathematicians  and  20  to  25  persons  from 
outside  the  branch,  program  and  run  their  own  problems. 


Douglas  Tulsa 


One  8-Hbur  Shift 


Supervisors 

Analysts 

Clerks 


1 

6 

1 


Operators  1 

Operation  tends  toward  closed  shop. 

Own  course  stresses  understanding  of  existing  pro¬ 
grams  and  new  programming  under  close  supervision. 
Douglas  Santa  Monica  ■  • 

-  One  8-Ebur  Shift 


Supervisors 


1 


Analysts  2 

Clerks  1 


Operators  2 

Operation  tends  toward  closed  shop. 

Own  course  followed  by  on-the-Job  training. 

United  Aircraft  Company 

Two  IBM  Type  704  and  one  IBM  Type  7OI  Computers  are 
operated  on  a  24  hour,  six-day  week.  Three  CPC's 
and  three  Burroughs  ElOl's  are  operated  on  an  8  hour, 
five-day  week.  ' 

The  Laboratory  is  staffed  by  51  analysts,  11  opera¬ 
tors,  and  24  aides.  Non-computing  personnel  also 
program  for  all  calculators. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Atomic  Energy  Commission,  University  of  California 
Radiation  Laboratory 

System  accepted  26  Apr  54;  the  average  error-free 
running  period  is  6.2  hours;  good  time  is  3,032  hours 
and  the  attempted  to  run  time  is  3,587  hours,  result¬ 
ing  in  an  operating  ratio  of  O.83;  the  average  error 
free  running  time  is  calculated  by  dividing  the  total 
hours  less  the  total  scheduled  maintenance  less  total 
unscheduled  maintenance  less  the  loss  time  claimed  by 
operator  nil  by  the  total  number  of  hours  of  down 
and  lost  time  reported.  The  above  figures  are  for 
the  period  January  55  bo  June  55  when  operating  24 
hours/day. 

General  Motors  Corporation 

System  accepted  in  Apr  54;  average  error  free  running 
period  is  4.5  hours  derived  from  the  records  for  1 
month;  good  time  of  1,067  homs  and  attempted  to  run 
time  of  1,154  hours  yielding  an  operating  ratio  of 
0.92  for  a  four  month  period. 

Douglas  Tulsa 

Average  error  free  running  period  8  Hours 

Good  time  39-16  Hours/Week  (Average) 

Attempted  to  run  time  39-96  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  1  Jan  60  to  3I  Mar  60 
Passed  Customer  Acceptance  Test  8  Mar  60 
Time  is  available  for  rent  to  outside  organizations. 
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Douglas  Santa  Monica 

Average  error  free  running  period  8  Hours 

Good  time  1).0  Hours/Week  (Average) 

Attempted  to  run  time  hS  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.95 
Atove  figures  based  on  period  from  Jan  59  to  Jul  60 
Passed  Customer  Aooeptanoe  Test  Apr  56 
Time  Is  available  for  rent  to  outside  organizations. 

Lockheed  Aircraft  Corporation 
-  Syst^s  accepted  on  Ik  May  53  slid  I5  Jul  5^>  'average 
error  free  running  periods  of  3-k  hours  on  one  and 
1  1/2  hours  on  the  other;  good  time  of  Jk.klo  and 
where  good  time  Is  considered  as  actual  production 
and  the  remaining  25.6^' and  SO^  respectively,  con¬ 
sists  of  preventive  maintenance,,  breakdown,  machine 
re-work  and  Idle  time.  The  average  error  free  running 
period  Is  reduced  considerably  when  tapes  are  used 
frequently.  Short  runs  are  made  wherever  possible 
(1-5  hours),  but  the  same  program  Is  run  for  as  long 
as  12  hours  and  would  run  longer  If  time  permitted. 

United  Aircraft  Corporation,  Research  Dept. 
Average  error  free  running  period  2  Hours 

Good  time  2,66?  Hours 

Attempted  to  run  time  3,k73  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.77 
Figures  based  on  period  1  Feb  56  to  JO  Sep  56 
Passed  Customer  Acceptance  Test  5  Oct  53 
Attempted  to  run  time  Includes  calculation,  check¬ 
out,  machine  error,  unscheduled  maintenance,  and 
scheduled  maintenance  time.  The  scheduled  maintenance 
for  the  above  period  was  367.96  hours  and  the  unsched¬ 
uled  maintenance  was  290.75.  These  two  figures  should 
be  subtracted  from  the  above  "Attempted  to  run"  figure. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  Include  high  arithmetic  speed 
and  low  cost.  Unique  system  advantages  are  two  In¬ 
structions  stored  per  word  and  I8  and  36  bit  data 
words. 

Tape  Storage 

Acetate  Base  Tape 

Storage  for  frequent  usage.  Relative  humidity 
kO  to  60^  .  Tenqierature  65  to  80°P. 

Should  the  tape  be  exposed  to  atmospheric  condi¬ 
tions  outside  the  above  limits  for  more  than  four 
hours,  the  following  item  specifications  would  apply: 

Storage  for  Infrequent  usage.  Temperature  kO 
to  120°F. 

The  tape  must  be  placed  in  a  dust  proof  container  ' 
and  hermetically  sealed  In  a  plastic  bag.  Before 
re-uslng,  the  tape  must  be  reconditioned  by  allowing 
It  to  remain  In  the  conditioned  atmosphere  for  a 
length  of  time  equal  to  the  time  It  was  away.  Twenty- 
four  hoirrs  reconditioning  Is  necessary  If  the  tape 
Is  removed  for  longer  than  twenty-four  hours. 

Hylar  Base  Tape 

Storage  for  frequent  or  Infrequent  usage.  Rela¬ 
tive  humidity  0  to  80^.  Temperature  kO  to  120°P. 

The  tape  shoifLd  be  stored  In  a  dust  proof  contain¬ 
er.  Should  the  tape  be  e^^rased  to  atmospheric  condi¬ 
tions  outside  the  above  limits  for  more  than  four 
hours.  It  must  be  reconditioned  by  allowing  it  to  re¬ 
main  at  the  given  condition  for  a  length  of  time  equal 
to  the  time  It  was  away.  G?wenty-four  hours  recondi¬ 
tioning  is  necessary  If  the  tape  is  removed  for  longer 
than  twenty-four  hours. 

The  upper  limit,  on  humidity  is  given  to  prevent 
the  formation  of  fungus  and  mold  growth.  This  limit 
may  be,  exceeded  by  hermetically  sealing  the  tape  in 
a  plastic  bag. 


General  Precautions 

The  tape  should  not  come  In  contact  with  magnetic 
materlELl  at  any  time  and  should  never  be  subjected 
to  strong  magnetic  fields.  Either  of  these  can  cause 
the  loss  of  information  or  the  introduction  of  noise. 

Wien  shipping  magnetic  tape,  the  reel  should  be 
placed  In  a  dust  proof  container  and 'hermetically 
sealed  In  a  plastic  bag.  Additional  support  should 
be  obtained  by  enclosing  In  an  individual  cardboard 
box. 

A  limited  number  of  70I  Systems  were  produced,  for 
specific  requirements,  many  Installations  of  which 
have  changed  to  the  IBM  70k  System. 

General  Motors  Corporation 

Two  interpretive  systems  are  used.  Speed  Co  and  ACOM. 
Speed  Co  Is  J-address  while  ACOM  is  -2-address.  Both 
provide  for  floating  point  arithmetic,  transcendental 
functions,  In-Out  operations,  B-boxes,  and  tracing 
all  of  which  aid  in  coding  and  checkout. 

Lockheed  Aircraft  Corporation 
A  general  purpose  system  called  FLOP,  a  contraction 
of  Floating  Octal  Point,  was  developed  at  Lockheed 
by  members  of  the  Digital  Computing  Staff. 

FLOP  converts  the  701  into  an  entirely  different  ma¬ 
chine,  one  which  performs  all  its  operations  in  a 
"floating  octal"  system,  but  also  permits  all  the 
normal  701  operations  to  be  executed  In  fixed  binary. 
The  floating  octal  operations  performed  by  the  system 
are  add,  subtract,  multiply,  divide  (ail  with  real 
or  complex  numbers),  logg  x,  8*,  sin  x,  sin'^x,  and 
square  root.  The  system°also  provides  certain  logi¬ 
cal  operations  and  control  of  the  input-output  devices 
in  three  number  systems:  binary,  octal,  and  floating 
decimal. 

This  system  was  developed  in  order  to  obtain  a  mini- 
mun  of  elapsed  time  from  when  a  new  problem  first 
enters  the  department  to  when  answers  are  obtainable. 


FUTURE  PLANS 

U.  S.  Naval  Ordnance  Test  Station,  China  Lake 
A  modofication  has  been  made  to  the  system  to  allow 
asynchronous  digital  data  to  fill  the  entire  storage 
unit  at  one  time.  Such  data  are  fed  from  magnetic 
tape  containing  the  digitalized  version  of  analog 
information  originating  at  the  test  equipment.  The 
analog  to  digital  conversion  is  done  as  a  separate 
step,  prior  to  entering  the  data  into  the  computer. 


INSTALLATIONS 

U.  S.  Naval  Ordnance  Test  Station 
China  Lake,  California 

United  States  Weather  Bureau 
Washington,  D.  C. 

Boeing  Aircraft 
Wichita,  Kansas 


Douglas  Aircraft  Company,  Incorporated 
El  Sequndo,  California 

Douglas  Aircraft  Company,  Incorporated 
2000  North  Memorial  Drive 
Tulsa,  Okla.:oma 


Douglas  Aircretft  Company,  Incorporated 
3000  Ocean  Park  Blvd. 

Santa  Monica,  California 


General  Motors  Corporation 
Detroit,,  Michigan 
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Glenn  L.  Martin  Company 
Baltimore  J,  Maryland 

Lockheed  Aircraft  Corporation 
Burbank,  California 


United  Aircraft  Corporation 
East  Hartford  6,  Connecticut 

University  of  California 
Badiatlon  Laboratory 
Berkeley  4,  California 
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MANUFACTURER 

InternatloneJ.  Business  Machines  Corporation 


IBM  702 

IBM  702  Electronic  Data  Processing  Machine 


APPLICATIONS 

Manufacturer 

System  is  used  for  commercial  (cost,  inventory,  pro¬ 
duction,  accounting,  sales,  billing,  etc)  and  for 
scientific  (engineering  design,  mathematical  models) 
applications. 

U.  S.  Havy  Aviation  Supply  Office 
Commercial,  inventory  control. 

Bank  of  America 

Located  at  5OO  Howard  Street,  San  Francisco,  the  sys¬ 
tem  is  used  for  real  estate  loan  accounting,  instal  l  - 
ment  loan  accounting,  accounts  receivable  accounting, 
corporate  trust  accounting,  bond  Investments  account¬ 
ing,  branch  clearings  (inter-branch  debit  and  credit 
accounting),  and  branch  activity  surveys  (personnel 
requirements). 

Chrysler  Corporation  Service  PsLrts  Warehouse 
Invoicing,  cost  of  sales  and  inventory  control. 

Commonwealth  Edison  Company  of  Chicago 
Customer-  billing  and  accounting. 

General  Electric  Company,  Hanford  Atomic  Products 
Provide  general  data  processing  and  computing  service 


Photo  by  International  Business  Machines  Corporation 
to  entire  plant,  both  commercial  and  scientific  work. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 
Internal  number  system 


Digits  per  word 
Digits  per  instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 

Floating  point  is  programmable. 

Instruction  type  One  address 

Number  range  +  256  decimal  digits 

Instruction  word  format 


Binary  coded  decimal  and 

alphabetlcEil 

Variable 

5  characters 

Ho  words 

52 

Fixed  point 


X 

X 

1  X 

X 

hd 

Operation 

1  Address  | 

Automatic  built-in  subroutines  include  store  for 
print . 

Autometic  coding  consists  of  the  Autocoder  System. 
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There  are  two  256  -  character  accumulators. 

The  machine  is  not  a  fixed  word  length  system.  It 
is  possible  to  have  both  variable  field  and  variable 
record  lengths.  Consequently  there  are  no  "words". 

The  cbaracters  are  alphanumeric.  Five  characters 
are  required  to  make  up  an  instruction. 

ARITHMETIC  UNIT 

The  time  required  to  add  is  23  microseconds,  exclud¬ 
ing  the  storage  access  time.  The  time  required  to 
multiply  is  given  by 

23  [Np  (N^  +  4)  +  1  J  +  115  microseconds. 

The  time  required  to  divide  is  given  by 

23  [  10  +  -  lf^)(7.5K  +  15)  J  +  115  micro¬ 

seconds  . 

Where 

=  number  of  multiplier  digits 
=  number  of  multiplicand  digits 
=  number  of  dividend  digits 
=  nximber  of  divisor  digits 

K  =N  IfH  >8andK  =  N,  +  0.005(8  -  N  )  if  N  <8 
rr  r  r  r 

The  arithmetic  xmit  is  constructed  of  vacuum  tubes, 
crystal  diodes  and  magnetic  cores  and  operates  ser¬ 
ially  by  binary  coded  decimal  character  and  parallel 
by  bit. 


Photo  by  International  BuBiness  Machines 


Arithmetic  mode 

Serial 

Timing 

Synchronous 

Operation 

Sequential 

STORAGE 

— 

Manufacturer 

Alphanumeric 

Access 

Media 

Characters 

Mlorosec 

Magnetic  Core 

10,000 

17 

Magnetic  Drum 

60,000 

8,120+40N 

Ifegnetic  drum  has 

300  sections  of 

200  characters 

each.  N  =  number  of  characters. 

Magnetic  Tape 

3,760,000 

io,i4o+67N 

Uo.  of  units  that  can  be  connected 

10  Units 

Ho.  of  char /linear 

inch  of  tape 

200  Char/inch 

Channels  or  tracks 

on  the  tape 

7  Tracks/tape 

Blank  tape  separating  each  record 

0.75  Inches 

Tape  speed 

75  Inches/sec 

Transfer  rate 

15*000  Char/sec 

Start  time 

10  Milllsec 

Stop  time 

10  Milllsec 

Average  time  for  experienced 

operator  to  change  reel  of  tape 

60  Seconds 

Physical  properties  of  tape 

Width 

0.5  Inches 

Length  of  reel 

200-2,400  Feet 

Composition 

Acetate  or  Ifylar 

•  %iar  is  Dupont's  registered  name  for  its  polyester 
film. 

U.  S.  Navy  Aviation  Supply  Office 
System  has  magnetic  core  storage  unit  in  lieu  of 
electrostatic. 
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Photo  by  International  Business  Machines  Corporation  (Poughkeepsie) 


Bank  of  Anerloa 

No.  of  No.  of  Access 

Medium  Words  Digits  Mloroseo 

Magnetic  Core  Memory  Variahle  20,000  17 

Not  a  fixed  vord  length  system.  Variahle  field 
lengths  and  variahle  record  lengths  are  possible. 
Characters  are  alpha-numeric. 

Chrysler  Corporation  Service  Parts  Warehouse 
System  has  magnetic  core  and  magnetic  drum. 

General  Electric  Company,  Sanford  Atomic  Products 
System  has  magnetic  core,  magnetic  drum,  and  magnetic 
tape  storage. 

INPUT 

Manufacturer 

Media  Speed 

Magnetic;  Tape 

Card  Reader  250  cards/min 

Curator  Console  •  Manual 

Magnetic  25, 000  char/ sec 

U.  S'i  Navy  Aviation  Supply  Office 
Magnetic  tape  unit  operates  at  200  char/inch  and  75 
Inohes/sec.  Card  reader  operates  at  250  cards/min 
at  80  char/oard. 


Bank  of  America 
Media  \  Speed 

Magnetic  T^e  75  inch/seo  l/S”  f-cbamiel  tape 
Punched  Card  250  cards/min  80  char /card 

Card  to  magnetic  tape  conversion  done  on  "off-line" 
basis . 

General  Electric  Company,  Sanford  Atomic  Products 
(deration 

Card  reader  at  250  cards/min  with  off-line  card  to 
tape  conversion.  Magnetic  tape  speed  is  (10,000  + 

67N)  microseconds,  where  N  is  the  number  of  characters. 

OUTPUT 

Ifenufacturer 

Media  Speed 

Jfegnetlc  Tape 

Card  Punch  100  cards/min 

Line  Printer  I50  lines/min 

500  lines/min 

Tlypewriter  1,000  lines/min 

600  char /min 

Magnetic  Drum  25,000  char/sec 

The  IBM  1401  Data  Processing  System  may  be  used  for 
peripheral  operations  such  as  card-tape,  tape-printer, 
and  card  editing  at  speeds  of:  card  reading-  800 
cards/min,,  card  punching-250  cards/min  and  printing- 
600  llnes/mln. 
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U.  S.  Navy  Aviation  Supply  Office 
System  has  all  above  output  systems. 

Banl:  of  America 
Media  Speed 

Magnetic  Tape  75  Inch/sec  l/2"  7-channel  tape 

Punched  Card  100  oards/mln  80  ohar/card 

Typewriter  600  char/mln 

Printer  500  lines/mln  120  print  positions 

Biaguetlc  tape  to  card  and  tape  to  printer  conversion 
done  on  "off-line"  basis. 

General  ELeotrlc  Company,  Hanford  Atomic  Products 
Magnetic  tape  to  card  and  tape  to  printer  conversion 
done  on  "off-line"  basis. 


CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 
Tubes  10, 000 

Tube  types  10 

Crystal  diodes  17,000 

Coaiplement  changes  with  configuration. 

Bank  of  America 

In  addition  to  the  above,  the  system  has  165,000 
magnetic  cores.  It  utilizes  tube  types  6211,  5965 
and  5687. 


CHECKING  FEATURES 

Instruction 

During  the  execution  of  an  instruction,  a  character 
code  error,  an  invalid  operation  part  transfer,  or 
an  operation  part  Interpretation,  may  be  detected  and 
indicated. 

Machine 

The  machine  check  indicator  is  turned  on  when  a  char¬ 
acter  code  error  is  detected  during  the  execution  of 
all  instructions  (except  write,  write  and  erase, 
read,  and  read  check)  in  which  information  is  read 
from  accumulator  storage  or  memory.  Read-Write  — 
checks  the  transmission  of  data  from  all  input  imits 
to  memory.  It  also  checks  the  transmission  of  all 
output  data  from  memory  to  the  drum,  tape  unit,  card 
punch  record  storage,  printer  record  storage,  and 
typewriter. 

Printer-Punch 

This  indicator  reflects  any  error  when  information 
is  punched  in  a  card  or  when  printed  on  the  printer. 
Overflow 

The  overflow  check  indicator  is  turned  on  during  an 
add  or  Subtract  operation  when  the  number  of  digits 
in  the  result  is  greater  than  the  number  of  digits 
in  the  longer  of  the  original  fields.  An  overflow 
is  indicated  as  a  result  of  a  round  off  operation  if  a 
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carryover  Is  made  out  of  the  highest  order  position 
of  the  original  accumulator  storage  field. 

Sign 

The  Indicator  turns  on  when  a  field  addressed  by  an 
arithmetic  Instruction  does  not  have  plus  or  minus 
zoning  over  the  right  hand  digit. 

Bank  of  Anerlca 
The  following  checks  are  made: 

Odd-even  redundancy 
Eead-write  operations 

longitudinal  redendancy  on  magnetic  tape  processing. 


General  Electric  Company  Hanford  Atomic  Products 
Operation 

Parity  check  using  J  bit  code  with  only  six  bits  of 
real  data  Is  us'^d  for  all  internal  operations  and 
all  Input-output.  All  corrective  action  can  be  pro¬ 
grammed  or  machine  can  be  set  to  stop  on  error  at 
the  programmer's  discretion. 

Hormally  operated  with  Internal  error  detection  set 
to  stop,  but  with  input -output  error  correction  pro¬ 
grammed. 
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POWER,  SPACE,  WEIGHT.  AND  SITE  PREPARATION 

Manufacturer 


Power 

Current 

Heat 

Weight 

Size 

(Nearest 

Inch) 

Type 

Name 

Qty. 

Kw 

Amps. 

B.T.U. 

lbs. 

Width 

Length 

Height 

702 

Central  Processing  Unit 

1 

25.0 

87 

85,000 

5,291 

147 

139 

65 

Main  Power  Unit 

1 

2,961 

34 

61 

66 

Console 

1 

508 

35 

61 

46 

712 

Card  Reader 

1 

5.0 

17 

17,000 

1,053 

43 

28 

49 

756 

Card  Reader  Control  Unit 

1 

1,712 

27 

57 

64 

717 

Printer 

1 

9.0 

31 

30,700 

2,244 

30 

64 

47 

757 

Printer  Control  Unit 

1 

1,866 

27 

57 

64 

722 

Card  Punch 

1 

7.6 

26 

26,000 

1,176 

25 

53 

50 

758 

Card  Punch  Control  Unit 

1 

1,866 

27 

57 

64 

732 

Erum  Unit 

1 

6.9 

24 

23,600 

1,775 

27 

62 

64 

Drum  Power  Supply 

1 

1,646 

27 

40 

64 

727. 

Tape  Unit 

10 

13.0 

45 

44,200 

9,110 

26 

24 

66 

752 

Tape  Control  Unit 

1 

8.4 

_29 

28,700 

1,636 

27 

57 

64 

74.9 

259 

255,200 

32,844 

Approximately  one  Ton  of  air  conditioning  required  for  12,000  B.T.U. 


U,.  S.  Navy  Aviation  Supply  Office  Blsts  of  a  l)0-Ton  xinit  and  a  15-Ton  unit,  occupying 

System  requires  75  Kw,  occupies  19,*^9^  cu  ft,  2,052  3,168  o\i  ft  of  space  and  288  sq  ft  of  area,  measur- 

sq  ft,  toeasxiring  57  ft  by  36  ft  by  9  I/2  ft.  The  ing  12  ft  by  24  ft  by  11  ft. 

system  weighs  33,000  lbs.  The  air  conditioning  con- 
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Bank  of  Merlca 

System  requires  95  Kw,  208V,  3  phase,  60  oycles/seo, 
16,000  ou  ft,  2,500  sq  ft,  measuring  55  ft  by  k5  ft 
hy  8  ft.  Air  conditioner  requires  66  Kw,  2,552  eu 
ft,  319  B<1  ft,  measures  29  ft  hy  11  ft  by  8  ft,  and 
has  a  capacity  of  60  Tons.  The  air  conditioning 
equipment  designed  to  accommodate  requirements,  for 
comfort  conditioning  of  engineering,  mall  handling, 
tabulating,,  and  office  personnel  and  space. 

Building  modifications  were  required,  since  neither' 
building  was  specifically  designed  for  computer 
operations.  False  ceilings,  plenums  and  partitions 
were  Installed  for  air  supply,  negative  pressure, 
and  temperature  control.  Power  distrubution  is  pro¬ 
vided  by  underfloor  conduit  and  pull  boxes. 

General  Electric  Company  Hanford  Atomic  Products 
Power  service  to,  system  is  30O  amps,  208  volts,  3  ' 
phase  for  computer  and  105  amps,  44o  volts,  3  phase 
for  air  conditioner.  The  machine  room  is  40  ft  by 
60  ft  and  the  air  conditioner  requires  an  area  of 
20  by  20  ft.  The  air  conditioner  capacity  is  52  Tons. 
Power  consumption  has  been  stated  in  terms  of  service 
supplied  rather  than  actual  machine  consmption. 

The  space  required  is  a  function  of  the  amount  of 
engineering  and  observation  space  and  other  miscellan¬ 
eous  working  areas  which  are  considered  necessary  or 
desirable  to  have  in  addition  to  the  actual  cubic 
footage  of  the  equipment. 

PRODUCTION  RECORD 

Manufacturer 

Humber  produced  Over  15 

There  are  no  702  Systems  in.  production,  at  the  pres¬ 
ent  time.  A  limited  niimber  of  702 's  were  produced. 

The  successor  to  the  702  was  the  IBM  705- 


COST,  PRICE  AND  RENTAL  RATES 


Type 

Manufacturer 

Name 

Monthly 

Rental 

Base 

Purchase 

Price 

702 

CPU  (Model  1) 

$6,900 

$358,800 

712 

Card  Reader 

750 

36,800 

717 

Printer 

1,400 

55,000 

56,900 

720 

■Printer  (Model  l) 

1,400 

722 

Card  Punch 

800 

45,300 

727 

Magnetic  Tape  Unit 

500 

18,200 

730 

Printer  (Model  2) 

3,900 

210, 500 

732 

Magnetic  Dnan  Storage 

2,300 

113,000 

735 

Printer  Control 

600 

52,500 

742 

Magnetic  Drum  Power 

500 

26, 500 

743 

Power  Supply 

1,000 

52,000 

752 

Tape  Control 

550 

28,600 

756 

Card  Reader  Control 

300 

18,000 

757 

Printer  Control 

650 

44,000 

758 

Card  Punch  Control 

600 

36,000 

760 

Control  and  Storage 

2,500 

111,000 

There  is  no  predetermined  grouping  of  equipment. 
Combinations  of  above  are  available  based  on  require¬ 
ments. 

The  base  purchase  price  is  used  in  computing  the 
discounted  purchase  price  based  on  the  age  of  the 
Installed  machine.  A  published  discount  schedule 
is  available  from  IBM. 

Maintenance  contract  available. 

U.  S.  Navy  Aviation  Supply  Office 
Prime  shift  monthly  rental  rate  for  system  is  $30,200. 


Bank  of  America 

Rental  rate  is  $9,900  for  basic  system  and  $15,475 
per  month  for  additional  equipment. 

Commonwealth  Edison  Company  of  Chicago 


Serial 

Unit 

Monthly  Rental 

No. 

Description 

Qty 

Rate 

(Primary  Shift) 

702 

Central  Processing 
Unit 

1 

$9,900 

$9,900 

712 

Card  Reader 

2 

770 

1,540 

756 

Card  Reader  Control 
Unit 

2- 

300 

600 

717 

I*rinter  .- 

2 

1,200 

•  "2,400  ‘ 

757 

Printer  Control  Unit 

;  2 

600 

1,200  • 

722 

Card  Punch 

2 

750 

1,500 

758 

Card  Punch  Control 
Unit 

2 

325 

630 

727 

Magnetic  Tape  Units  I7 

550 

9,350 

752 

Tape  Control  Unit 

1 

550 

550 

776 

Record  Storage  Unit 

2 

1,830 

3,700 

732 

Magnetic  Brum 

1 

2,800 

Total 

2,800 

$357150 

2nd:  and  3rd  shift  rental  charged  at  50^  of  above 
rates. 

General  Electric  Company  Hanford  Atomic  Products 
Rental  rate  is  $34, 900/month  for  system,  including 
average  extra  shift  rental.  Rental  rate  for  punched 
card  machines,  including  extra  shift  but  excluding 
key  punches  and  verifiers  is  $2,175  per  month. 

PERSONNEL  REQUIREMENTS 

Manufacturer 

One  6-Hbur  Two  8-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 

Engineers  4  7  10 

One  console  operator  and  2  floor  operators  per 
shift  are  required.  Programmers  vary  from  4  to  over 
30,  depending  on  number  of  applications  on  system. 

Education  training,,  program  testing,  technical 
assis'tsince  on  all  phases  is  available  from  the  manu¬ 
facturer. 

U.  S.  Navy  Aviation  Supply  Office 

One  8-Hour  Two  8-Hour  Three  8-Hour 
Shift  Shifts  Shifts 

Engineers  56  9 

Operators  9  12  15 

The  opera'bors  are  divided  as  follows:  For  first 
shift,  3  are  on  main  frame,  3  auxiliary  and  3  super¬ 
visory.  For  second  shift,  3  main  frame  operators 
are  required  and  for  the  third  shift  three  operators 
are  required  for  the  main  frame. 

Bank  of  America 

One  8-Hour  Second  8-Hbur  Third  8-Hour 
Shift  Shift  Shift 

Supervisors  1 

Librarians  1 

Operators  111 

Engineers  1  1 

In-Output  Opera  1  1 

Engineers  are  provided  by  IBM.  Mail  clerks,  key 
punch  operators  and  typists  are  not  included  among 
the  typical  personnel,  since  these  positions  are 
not  intrinsic  to  the  computer  operation  as  such. 
Personnel  covers  operation  on  a  5-day-a-week  basis. 
Operation  tends  toward  open  shop. 

Currently  no  training  is  in  progress.  Present  key 
personnel  have,  however,  attended  IBM  and  Bank  spon¬ 
sored  courses  prior  to  their  initial  assignments. 

Commonwealth  Edison  Company  of  Chicago 
Three  8-hour  shifts  require  9  engineers  and  18  tech¬ 
nician-operators  . 
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General  ELeotrlc  Company  Hanford  Atomic  Products 
Three  8-hour  shifts  require  5  'engineers  and  8  tech¬ 
nician-operators.  The  engineers  are  employed  .by  IBM. 
Personnel  covers  operation  on  a  T'-day-a-week  basis. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

U.  S.  Navy  Aviation  Supply  Office 
Approximate  reliability  is  O.85,  where  reliability 
is  obtained  by  subtracting  the  Siam  of  machine  error 
time,  the  unscheduled  maintenance  time  and  the  tape 
trouble  time,  from  the  available  time  and  dividing 
the  difference  by  the  available  time.  The  above 
figure  is  based  on  the  period  from  July  to  September 

1956. 

Bank  of  Anerlca 

Average  error-free  running  period  2  Hours 

Good  time  12.56  Hours/Day 

Attempted  to  run  time  1^.13  Eburs/Day 

Operating  ratio  (Good/Attempted  to  run  time)  O.89 
Atove  figures  based  on  period  1  Jul  56  to  30  Sep  56 
Passed  Customer  Acceptance  Test  20  Aug  55 
Of  the  0.11  lost  in  the  operating  ratio  above, 
approximately  0.057  was  due  to  main  frame  down  time, 
0.057  was  due  to  tape  unit  down  time,  O.O3O  to  correc¬ 
tive  restart  time  and  O.OO6  was  due  to  tape  remake 
time. 

Bank  of  America 

Average  error-free  running  period  100  Hours 

Good  time  101  Hburs/Week  (Average) 

Attempted  to  run  time  102  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.99 
Above  figures  based  on  period  1  Jun  60  to  51  Aug  60 
Passed  Customer  Aeoeptanoe.  Test  20  Aug  55 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

A  high  degree  of  experience  in  both  the  operating 
and  maintenance  personnel  has  resulted  in  the  virtual 
elimination  of  "down"  time. 

Chrysler  Corporation  Service  Parts  Warehouse 
Productive  time,  maximum  0.9lt' 

Productive  time,  minimum  O.78 

Based  on  period  5  Apr  56  to  27  Sep  56 
Passed  Customer  Acceptance  Test  22  Aug  55 
Commonwealth  Edison  Company  of  Chicago 
Average  error-free  running  period  4-6  hours  estimate 
Good  time  I8  Hours 

Attempted  to  run  time  20  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.9O 
Above  figures  based  on  period  1  Oct  56  to  51  Itec  56 
Passed  Customer  Acceptance  Test  Jul  55 

General  Electric  Company  Hanford  Atomic  Products 
Average  error-free  running  period  68  Hours 

Good  time  1,275  Hours 

Attempted  to  run  time  1,301  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  1  Aug  56  to  l4  Oct  56 
Passed  Customer  Acceptance  Test  1  Jul  55 

Core  storage  unit  Installed  July  I956.  ih-eventive 
maintenance  is  scheduled  4  hours/day  for  4  days  per 
week.  Over  the  weekend  68  hours  elapse  between  sched¬ 
uled  maintenance  sessions. 

The  Prudential  Insurance  Company  of  America 
It  is  expected  that  co.nversion  from  electrostatic 
storage  to  core  storage  will  further  reduce  unsched¬ 
uled  maintenance  from  an  overall  average  of  5.8?( 
experienced  between  l4  November  I955  and  3I  August 
1956.  Two-shift  operation  occurred  during  that  period. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Inter-tape -card-printer  conversion . 

Rental  rates  include  servicing,  educational  assist¬ 
ance  through  a  702  school,  special  representatives  . 
and  programming,  service. 

System  was  replaced  by  the  Type  705. 

Autocoder  system  is  used. 

Component  units,  which  have  various  functions,  are 
housed  in  a  half-dozen  or  more  separate  cabinets,  the 
number  of  each  type  depending  upon  the  user's  needs. 
The  use  of  these  separable  units  allows  freedom  in 
the  design  of  the  data  processing  system.  Essential 
components  Include  the  arithmetical  and  logical  unit, 
the  operator's  control  console^  magnetic  tape  units, 
an  input  card  reader,,  and  an  output  printer  and  card 
punch.  Often  a  magnetic  drum  will  also  be  included 
in  an  installation,  or  several  drums  might  be  used. 

Bank  of  America 

Outstanding  features  are  the  inter-tape  card-print¬ 
er'  conversion  and  the  expandable  memory. 

Magnetic  tapes  receive  an  internal  label  under  pro¬ 
gram  control  as’  well  as  a  manually  produced  external 
label.  Tapes  are  stored  in  a  fire-proof  tape  vault 
which  has  humidity  and  temperature  control.  Critical 
"back-up"  tapes  are  sent  dally  to  off -premise  storage 
locations. 

FUTURE  PLANS 

Bank  of  America 

Our  systems  will  be  replaced  by  IBM  Type  707O  and 
l401  ELectronic  Data  Processing  r '.chines  during  the 
first  part  of  I96I.  All  applications  on  the  IBM  702 
are  currently  being  progremmed  for  these  new  comput¬ 
ing  systems.  Research  is  also  being  done  on  other 
applications  within  the  banking  field. 

Commonwealth  Edison  Company  of  Chicago 
System  was  replaced  by  an  IBM  Type  705  Electronic 
Data  Processing  Machine  in  March  1957. 

INSTALLATIONS 

U.  S.  Navy  Aviation  Supply  Office 
Philadelphia  11,  Pennsylvania 

Bank  of  America 

500  Howard  Street 

San  Francisco,  California 

Chrysler  Corporation 
Detroit  51,  Michigan 

Commonwealth  Edison  Company 
72  West  Adams  Street 
Chicago  90,  Illinois 

Ford  Motor  Company 
Dearborn,  Michigan 

General  Electric  Company 
Hanford  Atomic  Products  Operation 
Richland,  Washington 

Monsanto  Chemical  Company 
St.  Louis,  Missouri 

Prudential  Life  Insurance  Company  of  America 
Newark,  New  Jersey 
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APPLICATIONS 

Manufacturer 

Scientific  and  commercial  data  processing. 

USA  Ballistic  Missile  Agency  Redstone 
Located  at  Redstone  Arsenal’,  Alabama.  Both  systems 
are  used  for  the  solution  of  scientific  problems. 

USA  White  Sands  Missile  Range  Control  Office 
Located  at  Building  1526,  White  Sands  Missile 
Range,  New  Mexico,  the  system  is  used  for  guided 
missile  simulation  and  reliability  studies. 

USA  White  Sands  Missile  Range  Integrated  Range 
Mission 

Located  in  Building  84l,  Holloman  AEB,  New  Mexico, 
the  primary  use  is  for  computations  incident  to 
conversion  of  range  flight  test  data  to  engineering 
formats.  Secondary  usage  is  for  computations  of 
problems  associated  with  flight  simulation  and  a 
small  amount  of  general  purpose  computing  for  range 
customers . 

U3N  David  Taylor  Model  Basin 
Located  at  Applied  Mathematics  Laboratory,  Washing¬ 
ton,  D.  C.  The  system  is  used  for  the  solution  of 
naval  engineering  and  scientific  problems. 

USN  Ordnance  Laboratory,  White  Oak 
Located  in  the  Mathematics  Department,  Naval  Ord¬ 
nance  Laboratory,  White  Oak,  Maryland,  system  is  used 
for  scientific  applications:  e.g.,  trajectories, 
material  studies,  wind  tunnel  data  reduction,  and 
explosive  phenomena. 

USAP  Eglln  Air  Force  Base 
Located  in  Building  100,,  Room  108,  Eglin  AFB,  Fla. 
The  system  is  used  for  the  evaluation  of  the  Semi 
Automatic  Ground  Environment  System  (SAGE),  the 
computation  of  theoretical  ballistic  trajectories, 
for  data  reduction,  e.g.,  the  solution  of  three 
station  Cinetheodollte  problems  and  evalmtlon  of 
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data  collected  on  Electronic  Counter  Measures  (ECM) 
tests,  and  for  civilian  payroll  computation. 

USAP  Edwards  Air  Force  Base 

Located  at  Plight  Test  Center,  Edwards  Air  Force 
Base,  Cal.  Approximately  of  the  total  opera¬ 
tional  system  time  is  utilized  in  support  of  a  com¬ 
plete  spectrum  of  scientific  applications  associated 
with  the  testing  of  all  aircraft,  rocket  engines, 
and  their  systems  components.  In  addition,  support 
is  provided  to  Army,  Navy,  NASA,  and  numerous  con¬ 
tractor  organizations  utilizing  facilities  at  the 
Air  Force  Flight  Test  Center  (AFFTC).  Numerous  data 
reduction  applications  are  being  accomplished  utiliz¬ 
ing  the  ccmputlng  system  to  reduce  performance  and 
stability  data  on  aircraft  undergoing  category  tests 
and  missiles  undergoing  static  and  reliability  tests. 

In  addition,  numerous  range  dataj  namely,  Askanla, 
Akeley,  Nike  Radar,  Mod  H  Radar,  Metric -Camera,  and 
oscillographic  data,  are  processed  in  support  of 
these  tests .  Other  applications  being  accomplished 
are  Experimental  High  Bpeed  Track  Data  Reduction, 

Power  Spectral  Density  Studies,  Heat  Transfer  Analysis, 
Rocket -Orbital  Trajectory  Analysis,  etc.  The  re¬ 
mainder  of  the  computer  utilization  time  is  in  sup¬ 
port  of  the  management  type  applications;  namely, 
supply,  cost  accoimting,  civilian  personnel  skills 
inventory,  military  personnel  records,  etc. 

USAF  Headquarters  Strategic  Air  Command. 

Located  at  Offutt  Air  Force  Base,  Nebraska. 

Fields  of  Application:  tsurget  analysis  and  mission 
planning  target  system  maintenance  and  analysis  plan¬ 
ned  damage  assessment,  determination  of  optimum 
aiming  points,  futm’e  force  structure  requirement 
studies,  missile  trajectory  computations,  airborne 
alert  flight  planning,  computation  of  war  order 
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option  sheetSj  plan  evaluation,  including  war  gaming 
and  command  post  exercises,  maintenance  of  SAC  readi¬ 
ness,  EWO  maintenance  and  update,  base  status  and  air¬ 
craft  readiness,  weapons  inventory,  weather  forecast¬ 
ing,  ECO  control,  fllght/foroe  following,  lost  base 
evaluation,  plan  revision,  actual  damage  assessment, 
restrlke  planning. 

USAP  Kirtland  Air  Force  Base 
P  Located  in  Building  IOI7,  Hq,  4925th  Test  Group  (a), 
Kirtland  APB,  Hew  Mexico,  the  prime  use  of  the  hi^- 
speed  electronic  computer  at  Kirtland  APB  is  for 
scientific  applications.  Both  practical  and  theoreti¬ 
cal  data  are  processed  through  the  computer  in  order 
to  further  U3AF  progress  in  the  application  of  all 
phases  of  nuclear  weapons  employment,  military 
implications  of  various  nucleeu:  weapons  strategies, 
and  other  studies  vital  to  the  defense  of  the  United 
States. 

Argonne  National  Laboratory 
The  system  l!s  used  primarily  for  scientific  comput¬ 
ing. 

Bureau  of  Flight  Standards  Federeil  Aviation 

Agency 

Located  in  Hangar  No.  9,  FAA  Aeronautical  Center, 
Oklahoma  City,  Okla.,  the  system  is  used  for  flight 
check  and  evaluation  of  air  navigational  aids. 

NASA,  Ames  Research  Center 
Located  at  Moffett  Field,  Cal.,  9556  of  use  time  is 
spent  doing  theoretical  problems  relative  to  aero¬ 
nautical  and  space  research  such  as  heat  treinsfer 
problems,  boundary  layer  ceilculations,  launch,  rentry, 
and  orbit  problems,  calculation  of  flow  fields  in  air 
and  other  gases,  calculation  of  lift  and  drag  for 
theoretical  configurations,  behavioral  study  of  con¬ 
templated  designs  for  missiles  and  rockets,  calcula¬ 
tions  of  gas  properties  for  given  pressure  and 
temperature  ranges.  The  remaining  5  percent  is  spent 
in  data  reduction  for  wind  tunnels  or  in  a  minor 


amount  of  bookkeeping  for  the  704  staff. 

NASA,  Lewis  Research  Center 
Located  at  the  NASA-Lewis  Research  Center,  21000 
Brookpark  Road,  Cleveland  55;  Ohio,  the  system  is 
used  for  the  solution  of  problems  submitted  by 
mathematicians  and  scientists  in  the  fields  of 
nuclear  research  and  developnent,  rocket  components 
and  systems  research  and  development,  satellite 
and  interplanetary  orbit  calculation?,  matt :ials 
research,  etc. 

National  Bureau  Of  Standards 
Located  in  Building  42,  Washington,  D.  C.,  the 
applications  are  scientific,  engineering,  and 
business. 

National  Security  Agency 
Located  at  Ft.  George  G.  Meade,  Maryland,  the 
system  is  used  for  mathematical  calculations. 

Tennessee  Valley  Authority 
Located  at  11  Old  Post  Office,  Chattanooga,  Tenn, 
the  system  is  used  for  hourly  computation  of  economic 
generation  schedule  for  TVA  power  system,  electric 
load  flow  studies,  electric  load  and  revenue  fore¬ 
casting,  electric  sales  statistics,  payroll,  water 
storage  calculation  and  evaluation,  hydraulic  data 
studies,  flood  control  studies,  forest  survey, 
chemical  research  studies,  navigation  (including 
river  traffic)  studies,  and  linear  programming 
applications . 

Allis -Chalmers  Manufacturing  Company 
Located  in  Milwaukee,  Wisconsin,  the  system  is 
used  for  engineering  calculations,  scientific  cal¬ 
culations,  experimental  data  reduction,  and  slmvila- 
tlon. 

AVCO  Corp  Research  and  Advanced  Dev.  Dlv. 
Located  at  201  Lowell  St.,  Wilmington,  Mass,  the 
system  is  used  for  the  solution  of  engineering  pro¬ 
blems  by  numerical  methods;  specifically,  systems 
of  ordinary  and  partial  differential  equations 


405 


IBM  DPS  704 


Photo  hy  Flight  Simulation  Laboratory,  WSMR 


(trajectories,  aerodynamic  flow,  heat  transfer,  stress 
analysis),  variational  problems  (optimization  of  tra¬ 
jectories),  data  processing,  etc. 

Bell  Aerosyatems  Company 

Located  at  the  \flieatfleld  Facility,  Niagara  Falls, 
N.Y.,  the  system  Is  used  for  rocket  engine  design, 
rocket  fuel  combustion  analysis,  aircraft  and  missile 
performance,  missile  and  satellite  trajectory  analysis, 
flutter  vibration  and  aeroelasticity  studies,  heat 
transfer  computations,  data  reduction,  production 
control,  and  inventory  control. 

Bell  Telephone  Laboratories 
Located  at  5D-075,  Whippany,  N.  J.,  the  system  is 
used  in  the  sage  military  system,  missile  simulation 
projects.,  electronic  switching  applications,  and 
mathematical  research  problems. 

Bell  Telephone  Laboratories 
Located  at  Murray  Hill,  New  Jersey,  the  system  is 
used  for  scientific  and  engineering  applications, 
including!  computer  research,  numerical  analysis, 
statistical  analysis,  logical  design,  simulation  of 
digital  system,  analysis  of  audio  and  visual  signals, 
and  simulation  of  missile  systems. 

Bendlx  Systems  Division,  The  Bendlx  Corporation 
Located  at  Data  Processing  and  Displays  Dept., 

Bendlx  Systems  Division,  Ann  Arbor,  Mich.  Scientific 
applications  include:  real  time  ini>ut/output  for 
intergrating  human  decisions  and  control  functions  in 
simulated  control  loops j  simulation  of  digital  guidance 
and  control  systems,  simulation  of  tactical  computer 
functions,  reliability  prediction  and  development 
program  control  operations. 

CEIR  Incorporated 

Located  at  1200  Jefferson  Davis  Highway,  Arlington 
2,  Va.,  the  system  is  used  for  linear  programming, 
file  maintenance  and  information  retrieval,  trajectory 
calculations,  language  translation,  business  data 
processing,  and  other  applications. 

Convalr-Fort  Worth  Division  of  General  Dynamics 
Located  at  Forth  Worth,  Texas,  the  system  is  used 
for  the  solution  of  engineering  problems  in  the 


design  and  testing  of  aircraft  and  missiles,  prep¬ 
aration  of  data  for  the  numerical  control  of  machine 
tools,  and  the  solution  of  problems  arising  in 
research  in  nuclear  physios  and  operation  of  nuclear 
test  facilities. 

Cornell  Aeronautical  Laboratory,  Inc. 

Located  at  4435  Genesee  Street,  Buffalo  21,  H.Y. 
The  system  is  used  for  the  simulation  of  military 
systems,  the  solution  of  problems  resulting  from 
scientific  investigation,  and  data  processing. 

Convalr-San  Diego 

Located  in  Building  54A,  Plant  I,  San  Diego,  Cal. 
The  system  is  used  for  flight  simulation,  flutter 
analysis,  flight  data  reduction,  numerical  milling, 
missile  trajectory  calculation,  satellite  surveillance 
wind  tunnel  data  reduction,  radome  predictions,  and 
interceptor  mission  calculations. 

Douglas  Aircraft  Company 
Located  at  5000  Ocean  Park  Blvd,  A-26o,  Santa 
Monica,  Cal.,  the  system  is  used  for  strength  analysis 
missiles  trajectories,  aerodynamic  stability,  aero¬ 
dynamic  performance,  dynamic  response,  thermodynamic 
analysis,  weight  control,  and  propulsion  analysis. 

Douglas  Aircraft  Company 
Located  at  A-85O,  Santa  Monica,  Cal.,  the  system 
is  used  for  flight  test  data  reduction,  aerodynamic 
certification  studies,  and  flutter  and  gust  load 
sinalysis. 

Douglas  Aircraft  Company 
located  at  B-25O,  El  Segundo,  Santa  Monica,  Cal. 
The  system  is  used  for  strength  analysis,  trajectories 
aerodynamic  stability,  dynamic  response,  thermodynamic 
analysis,  weight  control,  and  propulsion  analysis. 

General  Electric  Company 
Located  at  Temple,  Arizona,  the  system  is  used 
for  business  and  scientific  problems  Including  payroll 
Inventory,  traffic  assignment  and  simulation. 


General  Electric  Company  Evendale 
Located  in  Building  305,  General  Electric  Company, 
Evendale  15,  Ohio,  the  system  is  used  in  all  areas 
of  application  in  scientific  and  husiness  fields. 

General  Electric  Company  Schenectady 
Located  at  Schenectady,  New  York.  The  system  is 
used  for  product  design,  product  performance,  shop 
simulation,  payroll,  and  general  accounting. 

General  Motors  Corporation 
Located  in  the  Engineering  -Research -Building, 
General  Motors  Technical  Center,  Warren,Michlgan. 

The  system  is  sued  for  test  cell  data  reduction, 
engine  and  transmission  design  (IC,  gas  turbine  and 
free  piston),  numericsil  tool  control,  curve  plotting, 
reactor  studies,  missile  guidance  systems,  vehicle 
simulating,  hearing  }.oad  computations,  aircraft 
propeller  design,  and  component  and  system  reli- 
ahillty. 

Allison  Division,  General  Motors  Corporation 
Located  at  Plant  No.  8,  Indianapolis  6,  Indiana. 

The  system  is  used  for  mathematical  support  of  R 
and  D  activity  including  orbital  and  trajectory  anal¬ 
yses,  thermod^amic  calculatlohs,  secondary  power 
system  designs,  simulation,  reliability  studies  and 
data  reduction. 

Allison  Division,  General  Motors  Corporation 
Located  at  P.  0.  Box  89^,  Indianapolis  6,  Indiana. 
The  system  la  used  for  Material  Procurement,  includ¬ 
ing:  daily  sales  release  reports,  material  schedules, 
commitments,  priced  Inventory;  for  Production  Control, 
including:  dally  availability,  production  schedules, 
manpower  and  machine  loading;  for  Accounting,  includ¬ 
ing:  cost  of  production,  cost  of  sales,  standard 
time,  manufacturing  expense;  for  Hourly  Payroll;  for 
Aircraft  Spare  Parts,  including:  peirts  scheduling, 
parts  status,  daily  shipments,  and  invoicing;  for 
Reliability,  including:  engine  and  parts  history 
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data  and  field  service  reporting;  and  for  engineer¬ 
ing  calculations. 

Grumman  Aircraft  Engineering  Corporation 
Located  in  the  Engineering  Department,  Research 
Section,  Bethpage,  New  York.  The  system  is  used 
for  flutter  and  vibration  analyses,  structural 
investigations,  engine  performance,  trajectory 
studies,  operation  research  studies,  simulation 
numerically  controlled  machines,  research  projects, 
numerous  other  problems  concerned  with  the  design 
and  manufacture  of  airframes  and  missiles. 

Gulf  Research  and  Development  Company 
Looated,at  the  Gulf  Research  Center,  P.  0. 

Drawer  2058,  Pittsburgh  30,  Pennsylvania.  The 
computer  primarily  serves  as  a  research  tool  for 
the  various  activities  of  the  Gulf  and  Development 
Co.,  viz:  automotive  engineering,  geology,  geo¬ 
physics,  process  research,  product  development, 
petroleiim  and  reservoir  engineering,  physics, 
chemical  and  physical  analysis,  and  administration. 

The  computer  is  also  used  for  various  activities 
of  the  parent  Gvaf  Oil  Corporation  when  the  prob¬ 
lems  are  too  large  for  the  other  computers  belong¬ 
ing  to  the  corporation. 

International  Business  Machines,  Product 

Development  Laboratory,  Poughkeepsie 
Located  on  High  Street,  Po;jghkeepsie,  New  York. 

The  system  is  used  for  design  automation  in  back 
panel  wiring  routing,  and  for  scientific  computation,, 
e.g.,  circuit  analysis,  reliability  and  simulation 
programs,  design  automation  -  logic  page  updating, 
printing  and  che'bking  -  see  Tech.  Note  TH  00. 0,1110. 
1)^16  uud  Technical  Publication  TR  00.0110.  72, 
engineering  records  -  parts  usage  and  maintenance 
program,  engineering  change  control  for  7OO/TOOO 
series  equipments. 
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TPM  gH)  Developiient  Laboratory,  Endicott 
Located  at  GED  DevelopEent  Laboratory,  Endicott, 
Hew'IorE.  The  system  is  used  for  mathematical, 
statistical,  and  engineering  analysis,  research  and 
advanced  design,  design  automation,  and  timing  and 
Op  code  simvilation  of  proposed  computers. 

TPM  Service  Bureau,  San  Jose 
Located  at  lEM  Plant,  Bldg.  10,  Hoorn  508,  Monterey 
and  Cottle  Roads,  San  jose,  California.  The  system 
is  primarily  a  customer  usage  facility. 

LEM  Research  Center,  Yorktown  Heights 
Located  at  Horktown  Heights,  New  York.  General 
scientific  computing  and  data  processing  arising  in 
the  work  of  a  major  industrial  research  organization. 

Lockheed  Aircraft  Corporation,  Marietta 
Located  at  Marietta,  Georgia.  The  system  is  used 
for  aerodynamics,  thermodynamics,  vibration  and 
flutter,  elasticiy,  weight  and  Inertia  analysis, 
nuclear  physics,  missile  trajectory  simulation,  air¬ 
craft  performance  studies,  flight  test  data  reduction, 
numerical  lofting,  preparation  of  control  media  for 
numerically  controlled  milling  machines,  manpower 
forecasting,  and  a  variety  of  other  applications. 

The  Marquardt  Corporation 
Located  at  16555  Satlcoy  Street,  Van  Nuys,  Cal. 

The  system  is  used  for  genereO.  scientific  computing 
in  support  of  company  engineering  and  research 
efforts,  engineering  data  reduction,  management  data 
processing,  and  computing  service  to  outside 
organizations.  (Government  and  Private  Industry). 

The  Martin  Company,  Denver 
Located  at  Waterton  Facility  of  Martin,  Denver, 
Colorado.  The  system  is  used  for  primary  use  of  the 
computer  system  in  the  design  of  a  missile  system 
and  in  particular  the  following  engineering  appli¬ 
cations:  performance  trajectories,  structural 
analysis,  propulsion  analysis,  guidance  and  control 
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analysis.  Other  areas  of  application  are  test  data 
reduction  and  data  processing  of  large  Information 
files. 

North  American  Aviation,  Inc., 

Located  8,t  1^500  East  Fifth  Avenue,  Columbus  1  , 
Ohio,  the  system  is  used  primarily  for  general  engi¬ 
neering  and  scientific  applications.  Prepares  input 
to  ntmierieally-controlled  milling  machines)  via  ACT. 
Data  reduction  for  wind  tunnel,  flight  test,  and 
laboratories.  Commercial  data  processing,  material 
inventory,  spares  inventory,  logistics  inventory, 
tooling  statistics,  engineering  statistics,  payroll 
recapitulation  and  summaries. 

Pratt  and  'Whitney  Aircraft 
Located  in  the  Office  Area,  Second  Floor,  Florida 
R  and  D  Center,  United,  Florida.  The  systems  uses 
are  Scientific  and  Technical:  (data  reduction,  design, 
performance,  statistical,  and  other  analytical  studies 
necessary  for  the  manufacture,  testing,  and  develop¬ 
ment  of  jet  and  rocket  engines)  and  Commercial:  (Shop 
loading,  wage  and  salary,  and  payroll  applications). 

Rand  Corporation 

Located  at  I7OO  Main  Street,  Santa  Monica,  Cal. 

The  system  is  used  for  the  solution  of  orbit  and 
trajectory  problems,  differential  equation  systems, 
war  games,  logistics  simulations,  and  cost  analyses. 

Raytheon  Company,  Bedford 
Located  at  the  Systems  Laboratory,  Missile  Systems 
Division,  Raytheon  Company,  Bedford',  Mass.,  the 
system  is  used  for  the  computation  of  missile  tra¬ 
jectories,  design  of  missile  components,  analysis  of 
missile  systems,  and  other  engineering  applications. 

Republic  Aviation  Corporation 
Located  at  Farmingdale,  New  York,  the  system  is 
. used  for  corporate  engineering-scientific  programmlng- 
ansOysis  including"  space  studies  (trajectories,  re¬ 
entry  and  tracking  analysis);  scientific  research 
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(plasma,  propulsion  and  nuclear  reactor  ana,lysiB)} 
aircraft  design  (aerodynamics ,  stress,  thermodynamics); 
flight  test  tota  reduction;  computer  simulation.  Xt 
is  also  used  for  corporate  business  data  processing 
programming-analysis  including  payroll,  accoxmtability, 
manufacturing  control,  applied  mathematics  including 
numerical  analysis,  operations  research  and  physical 
mathematics,  and  for  programming  techniques  including 
scientific  and  business  autonation  programming  systems, 
l.e.,  SAP,  PORTRAN,  SUSGE,  Numerical  Controls. 

Sandla  Corporation 

Located  in  Building  880,  Department  52to,  Sandla 
Corporation,  Albuquerque,  New  Mexico.  The  system  is 
used  for  the  computation  of  scientific  data. 

Socony  Mobil  Oil  Compsuiy 

Located  at  I50  East  hSnd  Street,  New  Yorh  17,  New 
York.  The  system  is  used  for  optimization  of  refin¬ 
ing,  distribution,  and  production  by  means  of  linear 
programming,  refinery  process  unit  design  calculations, 
simulation  of  refining  operations,  financial  analysis 
of  proposed  capital  investment,  sales  forecasting,  pro¬ 
duct  cost  determination,  sales  analysis,  reservoir 
studies,  prediction  of  future  production,  and  general 
mathematlceLl  research. 

Standard  Oil  Company  of  Ceillfornia 

Located  at  225  Bush  Street,  San  Prancisco,  Cal. 

The  system  is  used  for  technlceil,  scientific  and 
business  problem  solving  for  major  fxmctional  areas 
of  Standard  Oil  Company  of  California  operations, 
including  economics,  finance,  distribution,  supply, 
exploration,  producing,  manufacturing,  engineering 
and  research. 

Standard  Oil  Company  of  Indiana 
Located  at  2400  New  York  Avenue,,  Whiting,  Ind. 

The  system  is  used  in  linear  programming  (refinery 
scheduling,  gas  blending),  product  analysis,  and 


operational  problems  (oil  refining  plants,  line 
sizing,  automatic  controls,  pilot  plants,  steam 
•and  water  distribution,  pipe  flexibility,  other 
engineering  and  chemical  problems.) 

TEMCO  Electronics  and  Missiles  Company 
Located  in  the  Engineering  Building,  Garland, 
Texas,  the  system  is  used  for  scientific  require¬ 
ments  to  support  engineering  and  electronics  depart¬ 
ment  requirements;  accounting  and  manufacturing 
data  controls;  payrolls,  work  in  process,  inventory 
analysis,  and  manufacturing  controls,  etc. 

United  Mrcraft  Corporation 
Located  at  the  Research  Laboratories,  UAC, 

East  Hartford,  Connecticut,  the  three  systems  are 
used  to  provide  digital  computations  for  the  design, 
development,  and  performance  of  aircraft  products, 
provide  computation  for  the  field  of  numerical 
control  of  machine  tools,  provide  computation 
services  for  the  AF  455L  weather  contract,  and 
perform  computations  for  direct  outside  contracts. 

Chance  Vought  Aircraft,  Incorporated 
Located  in  Dallas,  Texas,  the  system  is  used  for 
astronautics,  arrested  landing,  numerical  controlled 
tools,  structure  analysis,  data  reduction,  production 
control,  simulation,  weight  accounting,  operationetl 
analysis,  data  processing,  reliability,  flutter 
analysis,  performance  calculation,  trajectories, 
and  space  and  orbit  analysis. 

Westinghouse  Electric  Corporation 
Located  in  Beiltlmpre  5,  Maryland.  The  system  is 
used  for  weapons  systems  engineering  design,  simula¬ 
tion  and  evaluation,  computer  logic  evaluation  and 
design,  other  computer  simulations,  linear  circuit 
analysis.  Inverse  Laplace  transform,  space  trajectory 
computations,  satellite  predlcltions,  radar  antenna 
design  investigations,  mathematical  techniques. 
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Air  Force  Base,  U3AP 


Westinghouse  East  Pittsburgh 
Located  at  kL39j  East  Pittsburgh,  Pennsylvania. 

The  system  Is  used  for  performance  analysis,  electri¬ 
cal  apparatus  design,  and  electrical  apparatus 
systems  simulation. 

California  Institute  of  .Technologj’-,  Jet 
Propulsion  Laboratory 

Located  at  Pasadena,  California.  The  system  Is 
used  for  all  problems  of  scientific  type,  trajectory 
slmiOatlon  Including  power  flight  and  Interplanetary, 
lunar,  near  earth  satellite  trajectories,  miscella¬ 
neous  problems  frcsn  chemistry,  physics,  structures, 
propulsion,  etc.,  including  temperature  distribution 
calculations,  theoretical  performance  cEilculation  for 
chemical  propulsion  systems,  structural  design, 
control  systems,  nuclear  calculations,  propulsion 
test  data  reduction,  and  space  science  data  reduction. 

Midwestern  Universities  Research  Association 
Located  at  2203  University  Ave.,' Madison,  Wls., 
the  system  is  used  for  designing  high  energy  particle 
accelerators . 

Ohio  State  University 

Located  in  Columbus,  Ohio.  The  system  is  used  for 
training,  engineering  computations,  research  in 
programming  methods,  and  research  in  numerical 
analysis. 

Texas  Engineering  Experiment  Station 
Located  in  the  Bata  Processing  Center  Building, 
College  Station,  Texas,  the  system  is  used  for 
teaching,  research,  computing  support  for  research 
projects,  and  assistance  to  industry. 


University  of  California,  Los  Alamos 
Located  at  Los  Alamos,  New  Mexico,  the  system 
is  used  for  general  scientific  problems  dominated 
by  hydrodynamics  and  neutronlcs  problems,  research 
in  numerical  analysis,  and  research  in  automatic 
coding  and  programming  languages. 

University  of  California,  Berkeley 
Located  in  Campbell  Hall,  University  of  Cali¬ 
fornia,  Berkeley,  California,  the  system  is  used 
for  research  for  all  campus  departments. 

University  of  Michigan 

Located  at  Computing  Center,  Ann  Arbor,  Mlchigein. 
The  system  is  used  for  instructional  and  research 
use  of  the  computer  involving  scientific  computation 
from  many  fields. 

NASA  Lewis  Research  Center 
located  at  the  NASA  Lewis  Center,  21000  Brookpark 
Road,  Cleveland  55>  Ohio,  the  system  is  used  for  the 
reduction  of  experimental  data  from  wind  tunnels, 
test  stands,  rocket  stands,  etc.  Engineering  and 
scientific  analysis-type  problems.  Experimental  data 
is  recorded  on  automatic  recorders  of  our  own  design. 
The  punched  paper  tapes  and/or  magnetic  tapes  are  fed 
into  the  computer,  calibrated,  and  mathematical 
operations  carried  out  to  produce  the  qunatltles 
specified  by  the  test  engineer.  Scientific  problems 
of  all  types  are  punched  into  paper  tapes  by  a 
flexowriter,  fed  into  the  con5)uter,  and  the  mathemati¬ 
cal  operations  specified  by  the  programmer  are  per¬ 
formed. 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 


Internal  number  system 
Binary  dlgits/word 
Binary  digits/instruction 
Instruotions/word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 


Binary 

56 

36 

1 

91 

Fixed  and  floating  point 
One  address 

-(a^^-1)  <  M  <  (2^^-l) 


Number  range  Fixed  -(2  *^-1)  <  W  <  (J 

Floating  -10^  <  N  <  10^ 
Instruction  word  format _ 

Oper  Code  Flag  lag _ Add: 

S,1  11  12  15  _  18  20  21 


Decrement 

5  17 


Address 
21  35 

Address 
21  55 


Automatic  coding  Includes  Fortran  and  SAP  (Symbolic 
Assembly  Prog). 

There  are  5  index  registers  and  3  arithmetic  regis¬ 
ters,  i.e.  accumulator,  multiplier-quotient,  and 
storage  register. 


Photo  by  USAF  SAC  Control  Center,  Offutt  APB 

ARITHMETIC  UNIT 

Manufacturer 

Fixed  Point  Floating  Point 
Incl  Stor  Access  Exclud  Stor  Access 
Micfosec  Mlcrosec 

Add  2h  84 

Mult  240  24-204 

Dlv  240  36-216 

Construction  (Arithmetic  unit  only) 

Vacuum  tubes  and  diodes 
Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential  -  Internal 

Concurrent  -  input/output  equip. 
Some  computing  can  be  carried  on  concurrently  with 
I/O  operations. 
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Manufacturer 

Ho 

Media 

Magnetic  Core 
Magnetic  Drum 
Magnetic  TJape 


STORAGE 


of  Ho.  of  Dec.  Access 

Bin  Words  Digits  Equiv.  Microsec 

Up  to  52,T68  327,680  12 

Up  to  i6,381|.  163,840  12,000 

900,000  5,000,000  10,000 

Ho.  of  units  that  can  be  connected  10  Units 
Ho.  of  char/linear  inch  of  tape  200  Char/inch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  75  Inches/sec 

Transfer  rate  15,000  Char/seo 

Start  time  10  Millisec 

Stop  time  10  Millisec 

Physical  properties  of  tape 


Width  0.5  Inches 

Length  of  reel  200-2,4-00  Feet 

Composition  Acetate  or  Mylar 

%lar  is  DuPont's  trademark  for  polyester  film. 

If  pure  binary,  rate  is  25,000  deoimsil  digits 
equivalent/ sec . 

USA  BMA  (now  HASA) 

Magnetic  Drum  8,192  words;  Magnetic  Core  8,192  words; 
Magnetic  Tape. 

USA  BMA  (now  at  HASA) 

Magnetic  Drum  8,192  words;  Magnetic  Core  8,192  words; 
Magnetic  Tape 


USA  WSMR  CO 

Magnetic  Core  8,192  words;  Magnetic  Drum  8,192  words 
Magnetic  Tape 
USA  WSMR 

MC  8,192;  MD  8,192;  MT 
USH  David  Taylor 
M3  32,768;  MD  8,191;  m 
USNOL  White  Oak 
MC  32,768;  m  Stations  8 
USAF  Eglln  AFB 
MC  32,768;  MT 

USAF  Edwards  .AFB 
MC  8,192;  MD  8.192;  Ml 
USAF  SAC  Offutt 
MC  32,768;  MD  8,192;  MF 
USAF  Kirtland  AFB 
M3  32,768;  MT 
Argonne 

MC  32,768;  MD  8,192;  MP 
BPS  FAA 
MC  8,192;  MT 

HASA  Ames 
MC  8,192;  MT 

HASA  Lewis 

MC  8,192;  MD  8,192;  MP 
BBS 

MC  32,768;  MD  8,192;  MP  Stations  6 
HSA 

MS  16,384;  MP 
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TVA 

MC  16,584}  Mr 

AUis-Chalmers 

M3  8,192 
AVCO 

M3  32,T68;  MT 
Bell  Aero 

MC  8,192}  MD  8,192.  (Magnetic  drum  on  order). 

Bell  Tel  Whlppany 
M3  32,T68}  MD 

Bell  Tel  Murray  Hill 
M3  52,768}  MT 

Bendlx  Systems 

M3  8,192}  MD  8,192;  MT  Stations  T 
CHXB 

MO  8,192;  MD  8,192;  MT  Stations  8 
Convalr  Fort  Worth 
MC  52,768;  MD  8,192;  MT 
Cornell  Aero 
M3  8,196;  MD  8,196;  MT 
Convalr  San  Diego 
M3  52,768;  MT 

Dou^as  A-260 
MC  52,768;  ME  9 

Douglas  A-850 
MO  32,768;  MT  6 

Itou^as  B-250 
M3  52,768;  ME  7 
GE  Phoenix 

M3  8,192;  MD  8,192;  ME 


GE  Evendale 
MC  52,768;  ME  10 

■  GE  Schenectady 
MC  52,768;  ME 

GMC  Warren 

MC  8,192}  MD  8,192;  ME 
Giro  Indianapolis 
MC  8,192;  MD  8,192;  ME  8 
GMC  Indianapolis 
MC;  MD;  MD 

Grunnnan 

MC  8,192}  MD  6,192}  ME  10 
Gulf 

MC  52,768,'  MD  8,192;  ME  8 
IBM  EDL  Poughkeepsie 
M3  32,768}  MD  8,192}  MT  10 
HM  GPD  DL  Endicott 
MC  32,768;  MD  8,192;  MT 
IBM  San  Jose 
MC  32,768}  MD  8,192;  ME 

IBM  RC  Yorktovm  Heights 
MC  32,768}  MT 

Lockheed  Marietta 
MC  8,192;  MD  8,192}  ME  10 
Marquardt 

MC  8,192;  MD  8,192;  ME 
Martin  Denver 
MC  8,192;  MD  6,192;  MT 
North  American 
MC  8,192}  MD  8,192}  ME 
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Pratt  and  Whitney 
MC  5a,T68j  MD  8,192;  MC  10 
Pand 

M3  32,T68;  MD  8,192;  MT  9 
Baytheon 

MC  1;,096;  MD  8,192;  MI  1; 

Republic  Aviation 
MC  52,768;  MI 
Sandia 

MC  8,192;  MD  8,192;  MC 
Socony 
MC  32,768;  MI 

Standard  Oil  California 
MC  32,768;  MD  8,192;  MC  8 
Standard  Oil  Indiana 
MC  8,192;  MD  8,192;  MC 
Temco 

MC  8,192;  MD  8,192;  MC 
United  Aircraft  (3) 

MC  32,768;  MD  8,192;  MC  12 
Chance  Vought 
MC  8,192;  MD  8,192;  MI 

Westlnghouae  Baltimore 
MC  32,768;  MC  8 

Westlnghouae  East  Pittsburgh 
MC  8,192;  MD  8,192;  MC 
Cal  Tech  JPL 
MC  32,768;  MC 
MURA 

MC  8,192;  MD  8,192;  MC  k 


Photo  by  Westinghouse  Electric  Corporation 
Ohio  State 

MC  i;,096;  MD  8,192;  MC 
,  TEES 

MC  4,0961  MD  8,192;  MC 

U  of  Cal  Los  Alamos 

MC  2  units  32,768  ea;  1  unit  8,192;  MC 

U  of  Cal  Berkeley 

MC  32,766;  MC 

U  of  Mich 

JC  8,192;  MD  8,192;  MC  8 

INPUT 

Manufacturer 

Media  Speed 

Card  Reader  I50  or  25O  cards/min 

Magnetic  Tape 

Card  to  Magnetic  Tape  230  or  800  cards/min 
The  card  to  magnetic  tape  conversion  is  an  inde¬ 
pendent  operation.  The  higher  conversion  rate  Is 
using  the  IBM  l401  System  as  a  conversion  unit. 

USAP  SAC  Offutt 

Input  media  are  punched  cards,  magnetic  tape,  and 
paper  tape . 

Allis  Chalmers 

Input  medium  is  punched  cards. 

Lockheed  Marietta 

Input  medium  is  magnetic  tape.  All  other  installa¬ 
tions  utilize  punched  cards  and  magnetic  tape  as 
input  media. 
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OUTPUT 


Manufacturer 
Media 
Card  Punch 
Line  Printer 
Cathode  Ray  Tube  Display 
Magnetic  Tape 
Magnetic  Tape  to  Card 
Magnetic  Tape  to  Printer 

Conversion  is  an  independent  operation.  The  hi^er 
speeds  are  obtained  using  the  IBM  lljOl  Data  Process¬ 
ing  System  off-line  for  tape -to -printer  and  tape-to- 
card  conversion. 

USHOL  White  Oak 


Speed 

100  CEirds/min 
150  lines/min 
8500  data  points/sec 

100  or  250  cards/min 
150  or  600  lines/min 


Output  media  are  punched  cards,  magnetic  tape, 
printer,  and  cathode  ray  tube. 

USAF  Eglin  APB 

Output  media  are  punched  cards  and  magnetic  tape. 
USAP  SAC  Offutt 

Punched  cards,  magnetic  tape,  paper  tape,  and 
printer. 

AUis-Chalmers 
Punched  cards  and  printer. 

QE  Phoenix 

Punched  cards  and  magnetic  tape. 

CMC  Indianapolis 
Punched  cards  and  magnetic  tape. 


Lockheed  Marietta  ■  •  ' 

Magnetic  tape. 

Rand 

Punched  cards  and  magnetic  tape. 

Republic  Aviation 

Punched  cards,  magnetic  tape,  printer  and  cathode 
ray  tube. 

All  other  installations  utilize  punched  cards, 
magnetic  tape  and  printer  as  output  media. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

There  are  295,000,  590,000,  or  1,100,000  magnetic 
cores,  depending  on  memory  size. 


CHECKING  FEATURES 

Manufacturer 

Magnetic  Tape  -  horizontal  and  vertical  parity  bit 
check  for  each  row  and  column. 

Main  Frame  -  overflow  in  accumulator,  divide  check. 
Line  Printer  -  echo  checking. 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  8t.6  KVA  O.65-O.7O  pf 

Capacity,  air  conditioner  40  Tons,  approx. 

Weight,  computer  ig,t66  Its 

A  physical  planning  manual  is  available  on  request. 
USA  BMA  (Now  NASA) 

Power,  computer  75  Kw  IO5.7  KVA  0.7I  pf 
Weight,  computer  97,880  lbs 

Power,  air  conditioner  256,600  BTU/hr 
USA  BMA  (Now  at  NASA) 

Power,  computer  75  Kw  IO5.7  KVA  0.72  pf 
Volume,  computer  18,452  cu  ft 

Area,  computer  1,152  sq  ft 

Hoorn  size,  computer  1,600  sq  ft 

Floor  loading  24.2  Ibs/sq  ft 

1,000  lbs  concen  max 
Weight,  computer  27,880  lbs 

Capacity,  air  conditioner  21.4  Tons 
256,600  BTU/hr 

Raised  floor,  under  floor  plenums,  concrete  block 
building  and  separate  transformer  bank  serving  main 
power  panels. 

USA  WSMR  CO 

Power,  computer  114.8  Kw  139 -5  KVA  0.823  pf 
Area,  computer  15,000  sq  ft 

Area,  air  conditioner  2,670  sq  ft 

Capacity,  air  conditioner  35  Tons 

419,790  BTU/hr 

Weight,  computer  40,330  lbs 


Photo  by  Temco  Aircraft  Corporation 

Cinder  block  constructed  building  with  tile  floor, 
with  18  inch  modified  false  floor  for  computer  sys¬ 
tem,  containing  air  conditioning  plenum. 

USA  WSMR 

Power,  computer  58.75  Kw  105.7  KVA  O.56  pf 

Power,  air  cond  67.5  Kw  9O.O  KVA  0.75  Pf 

Volume,  computer  1,039.2  cu  ft 

Volume,  air  conditioner  3,566  cu  ft 
Area,  computer  197.25  sq  ft 

Area,  air  conditioner  306  sq  ft 

Boom  size,  computer  1,628  sq  ft 

Room  size,  air  conditioner  400  sq  ft 
Floor  loading  16.54  Ibs/sq  ft 

136.52  lbs  concen  max 
Capacity,  air  conditioner  l44  Tons 

Weight,  computer  26,930  lbs 

Wei^t,  air  conditioner  15,000  lbs 

False  flooring  for  conduits,  motor  generator  (25O 
KVA),  and  cooler  (cooling  tower  14  ft  x  l4  f t  x  20  ft. 
plumbing  -  extensive  and  complicated).  Air  condition¬ 
ing  capacity  is  for  total  building,  a  portion  of  which 
is  used  for  the  computer. 

USN  David  Taylor 

Power,  computer  140.0  KVA 

Volume,  computer  22,000  cu  ft 

Volume,  air  conditioner  16,500  cu  ft 

Area,  computer  2,000  sq  ft 

Area,  air  conditioner  1,500  sq  ft 

Room  size,  computer  50  ft  x  40  ft 

Room  size,  air  conditioner  30  ft  x  20  ft 

Floor  loading  175  Ibs/sq  ft 
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Capacity,  air  conditioner  50  Tons 
Weight,  computer  35,910  Ihs 

Installation  of  false  floor  and  plenums. 


USNOL  White  Oak 
Power,  computer  Kw 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 


138  KVA 
16,000  cu  ft 
8,000  ou  ft 
2,000  sq.  ft 
1,000  sq  ft 
2,500  sq  ft 


0.68  pf 


Room  size,  air  conditioner  1,000  sq  ft 
Floor  loading  200  Ibs/sq  ft 

1,000  Ihs  concen  max 
Capacity,  air  conditioner  65  Tons 

Weight,  computer  37,530  lbs 

False  floor  and  celling  which  form  air  plenums. 
USAF  Eglin  AFB 

Power,  computer  &  15*^.7  KVA  O.8O  pf 

peripheral  equipment 

Power,  air  cond  8.1  Kw  12  KVA  O.60  pf 

Voi™e,  com  &  per  equip 
Volume,  air  conditioner 
Area,  com  &  per  equip 
Area,  air  conditioner 
Room  size,  com  &  per  equip 


Room  size,  air  conditioner 
Floor  loading 

Capacity,  air  conditioner 


12  KVA 
19,V*0  cu  ft 
10,920  ou  ft 
2,160  sq  ft 

8h0  sq  ft 
lt'5-^  ft  wide 
47.5  ft  long 

28  ft  X  30  ft 

100  Ibs/sq  ft 
1,000  lbs  concen  max 
75  Tons 


Photo  by  Socony  Mobil  Oil  Company,  Incorporated 

Weight,  computer  37,770  lbs 

Wel^t,  air  conditioner  1,800  lbs 

Raised  floor  eight  Inches,  put  In  false  celling, 
permanent  type,  Installed  duct  system,  installed  75 
ton  air  handling  unit,  and  Installed  75  KVA  trans¬ 
formers  800  amp  air  circuit  breaker  and  distribution 
panel. 

USAF  Edwards  AFB 


Power,  computer 

108.0 

KVA 

Power,  air  conditioner 

150 

KVA  0.93  ] 

Volume,  computer 

1,073.6 

cu  ft 

Volume,  air  conditioner 

22,000 

ou  ft 

Area,  computer 

1,683 

sq  ft 

Area,  air  conditioner 

884 

sq  ft 

Room  size,  computer 

61 

ft  X  33  ft 

Room  size,  air  conditioner  I7 

ft  X  37  ft 

17 

ft  X  15  ft 

Floor  loading 

16.5 

Ibs/sq  ft 

27,880 

lbs  concen  max 

Capacity,  air  conditioner 

80 

Tons 

60 

Tons  available 

Weight,  computer 

3,150 

lbs 

Air  conditioning,  power  distribution,  gutter  and 
hangers  for  cabling  of  system,  raised  wooden  flooring 
for  peripheral  equipment. 
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USAF  SAC  Of futt 

Power,  computer  98  Kw  125  KVA  0.80  pf 

Floor  loading  250  Ibs/sq  ft 

1,006  lbs  conoen  max 
Capacity,  air  conditioner  60  Tons 

Wel^t,  air  conditioner  6,000  lbs 

Power  specifications  for  the  computer  air  condi¬ 
tioning  system  differ  under  normal  or  emergency 
power  operation. 

During  periods  of  normal  operation,  the  air  condi¬ 
tioner  Is  tied  in  with  the  large  central  steam-tur¬ 
bine  drive  air  conditioning  system  which  serves  the 
entire  SAC  Headquarters  building.  Direct  applica¬ 
tion  Is  by  chilled  water  coll.  Cooling  Is  accomplish¬ 
ed  by  a  23,000  cfta  supply  air  fan  requiring  7.5  Kw. 

The  power  facor  of  approximately  O.85  results  in  a 
KVA  of  8.T. 

The  same  air  handling  unit,  producing  the  same 
chilled-water  coll  capacity  is  used  under  emergency 
power  conditions.  During  such  periods,  cooling  cap¬ 
ability  is  supplied  by  two  30  ton  direct  expansion 
Worthington  air  conditioning  units,  driven  by  30 
hp  electric  motors.  The  same  23,000  cfln  supply  air 
fan  is  used.  Each  compressor  requires  22  Kw,  26-27 
KVA  and  has  a  power  factor  of  approximately  0.85. 

This  computer  Installation  Is  positioned  in  a  set 
of  rooms  located  in  the  SAC  Underground  Control  Cen¬ 
ter.  The  main  computer  room,  together  with  another 
room  which  houses  air  conditioning  and  other  environ¬ 
mental  control  equlpnent  are  grouped  so  that  between 


Photo  by  Republic  Aviation  Corporation 

them  they  occupy  a  rectangular  area  of  50  x  59 
Also  considered  to  be  an  integral  part  of  the  com¬ 
puter  facility  is  the  12.5  x  I9  x  8  ft.  engineering 
and  maintenance  room,  occupied  by  the  IBM  Customer 
Engineers, 

The  main  computer  room  measures  40  x  50  ft.  and 
has  an  adjoining  I9  x  24.25  ft.  alcove.  The  overall 
hel^t  of  this  room  is  18  ft.,  which  includes  a  sub- 
flooring  space  of  2.5  ft.  and  a  false  celling  which 
in  most  areas  measures  3.5  ft.  The  entire  I8  ft. 
height  was  considered  In  computing  the  volume  of  this 
room. 

Square  feet  2,460.75 
Cubic  feet  44,295.5 

The  air  conditioning  room,  I9  x  25.75  x  I8  ft,  has 
no  false  floor  or  ceiling. 

Square  feet  237. 5 

Cubic  feet  1,900 

It  is  assumed  to  be  understood  that  the  above  fig¬ 
ures,  while  reflecting  adequacy  for  this  particular 
coipputer  installation,  should  not  be  construed  as 
being  typical  or  otherwise  used  as  space  determina¬ 
tion  criteria.  Exact  space  specifications  may  vary 
greatly  with  each  computer  installation;  their  exact 
deteimination  and  design  being  a  preliminary  step  by 
the  potential  contractor  in  contract  negotiation. 

Component  parts  of  this  computer  systm  are  inter¬ 
preted  as  falling  into  the  following  three  general 
categories,  and  the  weighs  given  are  the  totals  for 
all  pieces  of  equipment  categorized  within  each  of 
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these  claooiflotttlons! 

Basic  704  30,720  Ihs 

Additional  704  15,070  lbs 

FOAM  9.764  lbs 

53,554  lbs 

Design,  engineering  and  construction  specifications 
related  to  site  preparation  for  this  con^iuter  installa¬ 
tion  are  oonoldored  unique  in  that  the  SAC  Underground 
Control  Center  was  in  being  at  the  time  con^uter  in¬ 
stallation  site  oonotruction  was  accomplished.  This 
Involved  finishing  out  an  underground  are  directly 
under  the  then-existing  engine  generator  room  of  the 
SAC  Control  Center.  This  finishing  out  project  in¬ 
cluded  not  only  the  rooms  described  above,  but  addi¬ 
tional  areas  which  were  designed  to  serve  as  a  sup¬ 
porting  office  area  and  conference  room.  Work  spec- 
Ificatlons  necessary  to  develop  this  area  into  suit¬ 
able  configuration  for  establishment  of  a  computer 
system  therein  was  accomplished  in  accordance  with 
the  criteria  contained  in  the  Physical  Planning 
Installations  Manual  70I,  704  and  709  Data  Processing 
Systems,  dated  I5  December  1957,  published  by  the 
Sales  Engineering  Department  of  the  International 
Business  Machines  Corporation.  This  manual  contains 
a  significant  amount  of  detailed  technical  informa¬ 
tion  pertinent  to  installation  of  the  specified  com¬ 
puters  in  any  given  area. 


Photo  by  The  Martin  Company  (Currently  a  709) 


Basic  System 

Machine  Home 

Weight  in  Lbs. 

704 

Central  Processing  Unit 

5,150 

711 

Punched  Card  Reader 

560 

716 

Alphabetic  Printer 

1,910 

721 

Punched  Card  Recorder 

670 

727 

(lO)Jfegnetlo  Tape  Unit 

950  ea 

755 

Magnetic  Drum  Unit 

1,950 

756 

Power  Prame  No.  1 

2,400 

758 

Magnetic  Core  Storage  Unit 

4,000 

741 

Power  Frame  No.  2 

5,250 

746 

Power  Distribution  Unit 

1,110 

755 

Tape  Control  Unit 

2,240 

714 

Additional  Equipment 

Card  Reader 

50,720 

1,150 

720 

Printer 

1,600 

727 

(2)  Magnetic  Tape  Unit 

950  ea 

747 

TDS  Power  Supply 

2,000 

759 

Card  Reader  Control  Unit 

2,160 

760 

Control  &  Storage  Unit  (720) 

760 

774 

Tape  Data  Delector 

2,500 

The  9507  Tape  Punch  Reader  and  its 

11,870 

supporting  power 

supply  weigh  5OO  aud  700  lbs  respectively.  These  two 
items  are  classified  as  additional  equipment.  The 
total  weight  would  come  to  13,070  lbs. 
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PCAM  Components 

Machine 

Name 

Weight  in  Lbs 

010 

Binary  Punch 

29 

026(5) 

Printing 

222  ea 

026(2) 

Printing  Card  Punch 

222  ea 

047 

Tape  Controlled  Card  Punch  • 

307 

056(2) 

Card  Verifier 

222  ea 

056 

Card  Verifier 

222 

063 

Card  Controlled  Tape  Punch 

314 

083 

Card  Sorter 

500 

1089 

Alphabetic  Collator 

1,027 

407 

Accounting  Machine 

3,826 

519 

Document  Originating  Machine 

1,311 

552 

Card  Interpreter 

770 

yj  (OM- 

Grand  Total,  all  equipment;  55,55^  lbs. 

USAP  Klrtland  AFB 

Power,  computer  85. 12  Kw  IO5.9  KVA  0,80  pf 

Power,  air  cond  30.O  Kw  59.5  KVA  0.t6  pf 

Volume,  computer  982. ^  cu  ft 

Volume,  air  conditioner  85O.O  cu  ft 

Area,  computer  207.6  sq  ft 

Area,  air  conditioner  I56.O  sq  ft 

Hoorn  size,  computer  185.O  sq  ft 

Room  size,  air  conditioner  282.0  sq  ft 

Floor  loading  75O  Its/sq  ft 

750  Its  concen  max 

Capacity,  air  conditioner  26  Tons 
Weight,  computer  24,810  Its 

Building  was  in  existence  as  an  instrument  shop. 
Site  modification  included  installation  of  a  raised 
floor  to  provide  air  conditioning  plenum,  and  elec¬ 
trical  wiring.  False  floor  was  in  existence.  Build¬ 
ing  is  a  hlock  wall.  Air  conditioning.  Pressuriza¬ 
tion  prevents  dust  from  entering. 


Photo  by  Grumman  Aircraft  Engineering  Corporation 
BFS  FAA 

Power,  computer  117*7  KVA  ■ 

Volume,  computer  17,280  cu  ft 

Area,  computer  1,728  sq  ft 

Room  size,  computer  72  x  24  x  10  ft 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  50  Tons 

Wei^t,  computer  28,750  Its 

Air  conditioning  is  supplied  from  a  central  air 
conditioning  unit  that  furnishes  cooling  for  a  com¬ 
plete  building.  Site  prepared  in  a  new  brick  struc¬ 
ture.  There  are  false  ceilings,  free  access  type 
floor,  concrete  block  construction  for  the  interior. 
There  are  no  windows.  The  free  access  floor  has  5 
ft  X  3  ft  square  flooring  supported  by  a  raised  metal 
framework.  There  is  complete  interchangeability  of 
the  square  flooring  panels. 

RASA  Ames 

Power,  computer  45.6  Kw  100.6  KVA  O.8O  pf 

Power,  air  conditioner  45.6  Kw 

Volume,  computer  5,530  cu  ft 

Volume,  air  conditioner  264  cu  ft 

Area,  computer  666  sq  ft 

Area,  air  conditioner  52  sq  ft 

Room  size,  computer  47  x  55  ^ 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  37*5  Tons 

Weight,  computer  23,100  lbs 

Weight,  air  conditioner  4,000  lbs 

"^e  704  was  placed  in  a  converted  shop  in  a  wind 
tunnel  building.  No  false  celling  was  installed  but 
a  false  floor  was  built  to  accommodate  cabling  and 
serve  as  a  plenum  for  under  floor  coating.  One  floor 
air  conditioner  was  installed  and  three  over  head 
units.  The  power  for  the  computer  was  taken  off 
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■before  the  biilldlng  out-off  and  has  no  other  loads 
on  it  except  the  computer  and  the  air  conditioner. 
NASA  Lewis 

Power,  computer  155.1  KVA 

Power,  air  conditioner  37 ..3  KVA 

Volume,  computer  22,680  cu  ft 

Volume,  air  conditioner  h,000  cu  ft 

Area,  computer  2,268  sq^  ft 

Area,  air  conditioner  tOO  sq  ft 

Room  size,  computer  5l|-  x  42  ft 

Room  size,  air  conditioner  20  x  20  ft 

Floor  loading  100  Ibs/sq  ft 

Capacity,  air  conditioner  50  Tons 

Raised  floor  used  as  plenum  chamber  and  cable  space. 
Separate  power  feeder;  auxiliary  ducts  in  ceiling. 
Partitions.  Insulated  water  lines  from  basement  to 
3rd  floor.  Concrete  pad  for  water  chillers.  Exist¬ 
ing  building  construction  was  reinforced  concrete. 

ITBS 

Power,  computer  I3I  KVA  O.70  pf 

Power,  air  conditioner  45  KVA 

Volume,  computer  16,000  cu  ft 

Volume,  air  conditioner  4,000  cu  ft 

Area,  computer  1,600  sq  ft 

Area,  air  conditioner  400  sq  ft 

Room  size,  computer  40  x  40  ft 

Room  size,  air  conditioner  20  x  20  ft 

Floor  loading  20  Ibs/sq  ft 

120  lbs  concen  max 

Capacity,  air  conditioner  40  Tons 


Photo  by  General  Motors,  Detroit 

Weight,  computer  52,110  lbs 

Weight,  air  conditioner  5,000  lbs 

False  floors  -  Quonset  Hut. 

TVA 

Power,  computer  100  KVA 

Power,  air  oond  72  Kw(l)  166  KVA(2)  0.90  pf 

Volume,  computer  1,700  cu  ft 

Volume,  air  conditioner  13,100  cu  ft 

Area,  computer  258  sq  ft 

Area,  air  conditioner  1,456  sq  ft 

Room  size,  computer  2,450  sq  ft 

11  ft.  ceiling 

Room  size,  air  conditioner  1,456  sq  ft 
Floor  loading  200  Ibs/sq  ft 

6,000  lbs  concen  max 

Capacity,  air  conditioner  110  Tons  (2  55  ton  systems) 
Weight,  computer  42,210  lbs 

Weight,  air  conditioner  9,200  lbs  (does  not  include 
duct,  piping,  insulation  &  fittings) 

The  system  was  installed  in  an  old  building  of  struc¬ 
tural  steel  and  masonry  construction.  A  portion  of 
the  building  was  remodelled  with  raised  removable 
floor,  dropped  fireproof  acoustical  ceiling,  panel 
and  acoustical  sides,  recessed  lighting,  separate 
duplicate  air-conditioning  systems,  new  2,000A  4-wlre 
electrical  entrance  and  distribution  system,  all 
meeting  or  exceeding  IBM  specifications. 
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Allls-Chaltters 

Power,  computer  75  KVA  0.85  pf 

Power,  air  conditioner  25  Kw 

Area,  computer  2,000  sq  ft 

Area,  air  conditioner  200  sq  ft 

Capacity,  air  conditioner  25  Tons 

Weight,  air  conditioner  5,000  lbs 

False  ceilings,  trenches  dug  in  ground  floor. 
AVCO 

Volume,  computer  25,000  cu  ft 

Area,  computer  2,500  sq  ft 

Room  size,  computer  50  x  50  ft 

Area  was  prepared  under  manufacturer  supervision 
during  laboratory  construction. 

Bell  Aero 

New  building  to  meet  IBM  requirements. 

Bell  Tel  Whippany 


Power,  computer 

Power,  air  cond  90  Kw 

Volume,  computer 

Volume,  air  conditioner 

Area,  computer 

Area,  air  conditioner 

Room  size,  computer 

Room  size,  air  conditioner 

Ploorloading 


Capacity,  air  conditioner  100  Tons 
Weight,  computer  ^6,970  lbs 
Weighi\,  air  conditioner  ln,000  lbs 


160  KVA 

100  KVA  0.90 
28,000  cu  ft 

5,760  cu  ft 
3,500  sq  ft 
720  sq  ft 

28  ft  X  124  ft 

20  ft  X  36  ft 
275  Ibs/sq  ft 
1,000  lbs  concen  max 
100  Tons 


Photo  by  General  Motors,  Indianapolis 

Computer  located  in  basement  of  new  building,  con¬ 
crete,  steel,  blooK  and  stucco.  Plenum  type  floor, 
tree  access  type  raised  floor.  False  ceilings. 

Power  distribution  -  I20/208  volts.  300  KVA  trans- 
fonaer. 

Bell  Tel  ftaray  Hill 
Power,  computer  HO  kVA 

Area,  computer  1,000  sq  ft 

Area,  air  conditioner  506  sq  ft 

Room  size,  computer  2,700  sq  ft 

Room  size,  air  conditioner  4oO  sq  ft 
Capacity,  air  conditioner  80  Tons 
Weight,  computer  27,000  lbs 

Weight,  air  conditioner  20,000  lbs 
False  floating  floor.  To  minimize  cool  air  duct 
work  and  facilitate  inter  machine  cable  connections. 
False  ceiling. 


Bendix  Systems 
Bower,  computer  112  Kw 
Power,  air  cond  48  Kw 

Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Capacity,  air  conditioner 
Wei^t,  computer 
Weight,  air  conditioner 


140  KVA  0. 

60  KVA  0. 

52,000  cu  ft 
1,000  cu  ft 
3,200  sq  ft 
100  sq  ft 
3,200  sq  ft  used 

60  Tons 


0.80  pf 
0.80  pf 


weight,  computer  31,350  lbs 

Weight,  air  conditioner  10,000  lbs 

The  installation  which  houses  the  computing  facility 
was  built  so  that  a  minimum  of  changes  and/or  modlfi- 
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cations  would  te  necessary  for  any  equipnent  that 
might  he  installed.  The  cahling  is  laid  in  concrete 
troughs  under  the  floor  on  a  7  ft.  grid.  These 
channels  are  covered  with  removable  flooring.  Input 
power  and  cable  connections  to  auxiliary  equipment 
are  accommodated  under  the  floor. 

CDXR 

Power,  computer  75*0  Kw  IO6.8  KVA  O.7O  pf 

Power,  air  cond  10  Kw  12  KVA  O.85  pf 

Volume,  computer  S,000  ou  ft 

Volume,  air  conditioner  10,000  ou  ft 

Area,  computer  gOO  sq  ft 

Area,  air  conditioner  1,000  sq  ft 

Hoorn  size,  computer  2'5  ft  x  40  ft 

Room  size,  air  conditioner  •?.’)  ft  x  40  ft 

Floor  loading  56  ibs/sq  ft 

125  lbs  conoen  max 

Capacity,  air  conditioner  120  Tons 

Weight,  computer  27,886  lbs 

Weight,  air  conditioner  27,000  lbs 

Air  conditioning  handles  two  computers  (704  and  709) 
Brick  and  mortar  built-up  floor  over  concrete  slab 
with  channels  6  inch  deep  for  cables.  False  celling. 
Convalr  Fort  Worth 

Power,  computer  151.I  Kw  164.7  iKVA  0.80  pf 
Volume,  computer  51,140  cu  ft 

Area,  computer  5,ll4  sq  ft 

Room  size,  computer  43.5  ft  x  29  ft 

32.5  f t  x  57  ft 
Floor  loading  l4.6  Ibs/sq  ft 


Photo  by  Oeneral  Motors,  Warren 

Floor  loading  1,000  lbs  conoen  max 

Weight,  computer  45,420  lbs 

Equipment  was  installed  in  an  existing  reinforced 
concrete  building.  A  false  floor  provides  an  under¬ 
floor  plenum  for  inlet  of  conditioned  air.  A  false 
ceiling  provides  a  return  air  plenum.  Wooden  parti¬ 
tion  walls  were  built  to  enclose  the  equipment  area. 
Power  distribution  is  to  two  points  for  the  704  and 
three  points  for  peripheral  equipment.  The  power 
is  supplied  as  regulated  208V  3  phase  from  a  voltage 
reduction  transformer  bank. 

Cornell  Aero 

Power,  computer  73.6  Kw  101. 3  KVA  0.745  avg.  pf 

Power,  air  cond  5I  Kw  60  KVA  O.85  p>f 

Volume,  computer  24,000  ou  ft 

Volume,  air  conditioner  3,880  ou  ft 


Power,  computer  75 '6  Kw 
Power,  air  cond  5I  Kw 
Volume,  computer  ! 

Volume,  air  conditioner 
Area,  computer  3,000  sq  ft 

Area,  air  conditioner  388  sq  ft 

Room  size,  computer  65  x  49  ft 

Room  size,  alx  conditioner  16  x  I8  ft  &  10  x  10  ft 

Floor  loading  200  Ibs/sq  ft 

800  lbs  conoen  max 

Capacity,  air  conditioner  35  Tons 

Weight,  computer  30,400  lbs 

Weight,  air  conditioner  11,000  lbs 

Power,  computer  -  208v,  3  phase,.  2  Mo.  4/0  AVB  per 
phase,  4l6  amp. 

Power,  air  conditioner  -  440v,  3  phase,  1  Mo.  2/0 
RH  per  phase,  175  smp. 

Raised  sectional  floor  and  suspended  acoustical 
celling  in  existing  building. 
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Photo  by  Bendix  Systems  Division,  Bendix  Corporation,  Ann  Arbor 


Convair  San  Diego 

Concrete  building,  plenum,  100  Ton  air  conditioning, 
220  volt,  3  phase,  600  amp  main  frame,  100  amp  each 
for  both  printers,  one  punch  and  one  reader. 

Douglas  A-260 

Power,  computer  125  KVA 

Area,  computer  2,000  sq,  ft 

Area,  air  conditioner  lj300  sq  ft 

Room  size,  computer  40  x  50  ft 

Hoor  loading  I6  Ibs/sq  ft 

200  ibs  concen  max 

Capacity,  air  conditioner  50  Tons 
Weight,  computer  23>000  lbs 

Sealed  area,  six  inch  raised  false  floor  installed 
over  power  cables,  a/c  unit  and  air  filter  installed, 
motor  generator  set  with  transformer  and  controls. 
Douglas  A-850  (2) 

Power,,  computer  125  KVA 

Area,  computer  2,000  sq  ft 

Area,  air  conditioner  1,200  sq  ft. 

Boom  size,  computer  40  x  50 

Floor  loading  16  Ibs/sq  ft 

200  lbs  concen  max 

Capacity,  air  conditioner  40  Tons 
Weight,  computer  24,000  lbs 

Sealed  area;  a/c  ducts  installed  with  500  ECB/sihk 
for  each  component,  a/c  unit  and  air  filter  installed, 
motor  generator  set  with  transformer  and  controls. 
Requirements  are  for  each  system. 

OE  Phoenix 

Power,  computer  83.2  Kw  112.2  KVA  0.74  pf 
Volume,  computer  180,000  cu  ft 

Area,  computer  2,899  sq  ft 

Floor  loading  8.48  Ibs/sq  ft 

Weight,  computer  24,610  lbs 

False  floor. 

GE  Evendale 

Power,  computer  63-5^  Kw  114.8  KVA 

Volume,  computer  8,800  cu  ft 

Area,  computer  880  sq  ft 

Weight,  computer  28,610  lbs 

The  building  was  designed  expressly  for  housing 
large-scale  digital  conqiuters.  It  was  completed  in 
1955.  The  flooring  in  the  machine  room  area  is  wood 
to  allow  cable  holes  to  be  made  easily.  Crossed 
braced  supporting  girders  permit  cables  to  be  strung 
through  them,  thus  minimizing  cable  lengths.  False 
ceilings  are  used  in  the  floor  below  machine  rooms. 


GE  Schenectady 

Power,  computer  126.4  KVA 

Area,  computer  1,775  sq  ft 

Capacity,  air  conditioner  100  Tons 

Weight,  computer  32,760  lbs 

False  ceilings,  trench  floor. 

GMC  Warren 

Power,  computer  162. 6  KVA  0.75  PF 

Power,  air  conditioner  50  Kw  O.9O  pf 

Volume,  computer  25,088  cu  ft 

Volume,  air  conditioner  1,200  cu  ft 

Area,  computer  2,688  sq  ft 

Area,  air  conditioner  360  sq  ft 

Room  size,  computer  32  x  84  ft 

Room  size,  air  conditioner  12  x  30  ft 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  70  Tons 

Weight,  computer  40,l40  lbs 

All  air  handling  is  done  above  a  false  celling  with 
high  heat-load  machines  individually  exhausted.  Pri¬ 
mary  power  for  the  70^  is  obtained  from  a  transformer 
installed  particularly  for  it.  The  main  704  power 
is  interlocked  with  the  automatically  controlled  air 
conditioning  system. 

GMC  Indianapolis 

704  System  set  on  concrete  floor  -  use  portion  of 
central  air  conditioning  system.  Additional  a/c 
ducts  installed.  Provide  power  for  operation  of 
computer. 

GMC  Indianapolis 

A  two  foot  plenum  chamber  was  constructed  to  be 
used  for  electrical  and  power  supply  cables  as  well 
as  for  supplying  cooled  air  into  the  base  of  certain 
units.  A  vinyl  plastic  non-static  floor  was  Installed 
over  the  complete  area  and  either  cemented  to  the 
concrete  floors  on  grade  or  to  the  surface  of  remov¬ 
able  floor  panels  in  the  computer  room.  A  honeycomb 
type  of  aluminum  ceiling  was  installed  at  a  height 
of  approximately  10  feet  over  the  entire  area  with 
lighting,  air  conditioning  and  duct  work  Installed 
above  this  ceiling.  Conditioned  air  was  also  supplied 
from  above  this  ceiling  to  blend  with  the  air  supplied 
from  below  the  floor. 

Grumman 

Removable  floor  panels;  air  conditioning  Intakes 
and  release  plenums  extended  thru  roof;  provided 
separate  500  KVA  transformer  for  computer  only;  air 


conditioner  powered  from  a  separate  source;  and  in¬ 
stalled  lighting  for  30  foot-candles. 

Gulf 

Hew  wing  (2-story)  added  to  existing  building  to 
house  computer  and  programming  and  operating  staff. 
Underfloor  plenum  and  overhead  air  conditioning  re¬ 
turn  in  machine  room.  Air  conditioner  serves  offices 
also. 


IBM  H)L  Poughkeepsie 

Reinforced  concrete  building;  pedestal  panel  type 
raised  floor,  suspended  acoustical  ceiling  with 
plenum  above;  double  glazing  of  exterior  windows; 
and  vapor  barrier  control. 

IBM  GPD  DL  Endioott 


False  floor  (removable  sections),  separate  trans¬ 
former  (138  V  AC  3  phase),  false  ceiling  (removable 
sections). 

IBM  EC  Ibrktown  Heights 

Floating  false  floor  and  air  conditioner  required. 
Marquardt 

Existing  computer  area  in  engineering  office  build- 


Photo  by  Bell  Telephone  Laboratories 

Ing  was  enlarged  and  modified.  Building  is  one 
story,  of  concrete  tilt-up  construction.  Modifica¬ 
tions  include:  trenched  floor  for  cables;  dropped, 
integrated  ceiling  for  return  air  plenum;  2-step 
lighting;  acoustic  tile  down  to  walnscoat. 

Martin  Denver 

False  ceiling,  under  floor  ducts,  raise  floor  placed 
in  new  office  building  and  original  area  designed  for 
computer  installation.  Power  distribution  system  was 
provided  separate  from  building  system. 

Horth  American 

Raised  floors  and  acoustic  ceiling  and  walls. 

Pratt  and  Whitney 

This  machine  is  located  in  an  air  conditioned  space. 
The  space  has  a  raised  wooden  floor  with  asphalt  tile 
flooring.  Conditioned  air  is  supplied  to  the  space 
by  means  of  ductwork  and  celling  diffusers  with  the 
space  above  the  false  celling  serving  as  a  return  air 
plenum.  Basic  building  construction  is  reinforced 
concrete  with  Hauserman  metal  inner  partitions. 
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Sandla  United  Aircraft  (5) 

Air  chamber  in  floor  for  cooling  equipnent,  air  Computer  room  -  cinder  block  walls,,  concrete  slab  ! 

plenum  above  false  ceiling  for  return  air.  Connect-  raised  wood  and  tile  floor  80  ft  x  200  ft  to  I 

ing  cables  in  conduit  under  floor.  provide  wire  way.  Concrete  roof  (supporting  fan  \] 

Socony  room)  with  acoustic  false  ceiling  which  provides  .j; 

A  12  inch  raised  floor  was  installed  for  cable  exhaust  plenum.  Power  distribution  -  six  (200  KVA 

passage  and  which  also  acts  as  a  plenum.  There  were  each)  5  phase,  208  volt  distribution  panels.  j 

no  major  building  modifications  other  than  the  relo-  Chance  Vought 

cation  of  office  space.  Power  supply  to  the  computer  Ealsed  wood  platform  with  race  ways  for  cabling, 

is  through  a  500  KVA  transformer  Installed  in  a  room  Air-conditioning  for  room  only. 

adjacent  to  the  Computer  Center.  Westlnghouse  Baltimore  ^ 

Standard  Oil  California  A  special  5^  x  46  foot  computer  room  was  construc- 

Raised  false  floor,  partitioning,  lighting,  inde-  ted  with  trenches  and  channels  formed  in  the  concrete 

pendent  power  supply  and  Independent  air  conditioning.  floor  and  a  metal  pan  false  ceiling.  The  trenches 

Standard  Oil  Indiana  channels  are  used  for  concealed  electrical  cable  < 

Additional  air  conditioning  Installed  in  existing  raceways  and  distribution  of  underfloor  air  condition- 

false  celling.  Raised  wooden  floor  Installed  with  ing  oi  fixed  temperature  and  humidity  to  those  units 

specific  cable  channels  required.  generating  a  high  heat  load.  Environmental  control 

Temco  '  of  ill®  total  air  conditioning  is  maintained  by  air 

Concrete  floor  dropped  I8  inches  below  main  floor  diffused  throughout  the  room  by  means  of  the  plenum  , 

during  building  construction,  for  cabling  and  air-  chamber  formed  by  the  false  celling  and  the  structural  ! 

conditioning  plenum  beneath  machines  in  48  ft  x  48  ft  celling.  Electrical  power  for  the  computer  and  periph-  i 

area.  1  1/2  inch  plywood  panels  (2  x  4  feet)  with  ®ral  equipment  is  supplied  by  a  10  KVA  transformer  i 

strip  vinyl  covering  installed  on  4  ft  x  4  ft  beams  completely  separate  from  the  main  building  service, 

and  joists.  Air  filtered  electronically  from  main  .  through  a  400  amp  distribution  panel, 

building  system  before  entering  computing  area  -  Cal  Tech  JEL 

humidity  and  temperature  controlled.  Electrical  Special  room  constructed  consisting  of  raised  floor 

power  obtained  from  separate  sub-station.  I6  inches  high  on  adjustable  jacks.  Also  false  ceil¬ 

ing  with  tight  air  plenum  above.  All  wiring  and 
cable  connections  under  floor. 

•  i 
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Photo  by  Cornell  Aeronautical  Laboratory,  Incorporated 


MURA 

Installation  of  vapor-proofed  walls-and  ceiling. 
Installation  of  false  floor  (raised)  with  free  access 
for  ducts  and  cables. 

TEES 

The  building  is  a  new  (1959)  building  constructed 
Just  to  house  the  data  processing  equipment.  It  has 
all  the  air  conditioning  and  power  necessary  to  han¬ 
dle  any  Imown  computer.  The  building  has  12,000 
square  feet  of  floor  space. 

U  of  Cal  Berkeley 
False  celling  and  false  floor. 

U  of  Mich 

Air  conditioning  hO  Tons 

Floor  space  Machine  room  5,500  sq  ft 
Office  1,600  sq  ft 


PRODUCTION  RECORD 

Manufacturer 

No  delivery  schedule  in  effect;  availability  basis 
only. 


COST.  PRICE  AND  RENTAL  RATES 

Monthly  Purchase 


701; 

Model 

CPU  w/Flo  Pt  1 

Charge 

$9,700 

Price 

$525,800 

T56 

Power  Frame  No.  1 

2 

1,100 

57,200 

Thl 

Power  Frame  No.  2 

2 

1,400 

■72,800 

7k6 

Power  Distrobution  Unit 

2 

1,300 

67,600 

Til 

Punched  Card  Reader 

2 

800 

52,000 

T16 

Printer 

1 

1,200 

78,050 

T21 

Card  Punch 

1 

•  600 

39,000 

T2T 

Magnetic  Tape  Unit 

1 

550 

29,800 

T55 

Tape  Control  Unit 

1 

2,500 

140,250 

735 

Magnetic  Drum  Unit 

1 

3,100 

167,400 

757 

(8,192  words) 

Mag  Core  Stor  (4,096) 

1 

4,000 

208,000 

738 

Mag  Core  Stor  (52,768) 

1 

20,000 

1,040,000 

740 

CRT  Output  Recorder 

1 

2,700 

162,000 

780 

Display  Unit 

1 

150 

8,700 

714 

Card  Reader 

1 

1,500 

9T,500 

759 

Card  Reader 

1 

900 

54,000 

717 

Printer 

1 

1,200 

73,950 

757 

Printer  Control  Unit 

1 

600 

36,000 

722 

Card  Punch 

1 

750 

44,400 

758 

Card  Punch  Control  Unit 

1 

300 

18,000 

720 

Printer  (5OO  Ipm) 

1 

i,4oo 

1,850 

74,200 

760 

Printer  Cntrl  &  Storage 

1 

111,000 

The  base  purchase  price  is  used  in  computing  the 
discounted  purchase  price  based  on  the  age  of  the 


1;2T 
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installed  machine.  A  published  discount  schdule  is 
available  from  IBM. 

Monthly  rental,  typical  system:  $h4,000  and  up 

Purchase  price,  typical  system:  $1,994,000  and  up 
Maintenance  contract  available. 

USA  BMA  (now  NASA)  (2) 

T04,  Til,  716,  721,  8-727* S,  735,  736,  2-737* s,  74l, 
746,  753  -  $33,270  per  month. 

USA  WSMR  00 
Basic  System 

704,  711,  716,  721,  727  (13),  733,  737  (2),  736,  741, 
746,  753,  739,  760,  714,  720,  010  (4),  026  (4), 

056  (2),  082,  407,  514,  557.  Total  approx,  rental 
$49,500  per  month. 

Additional  Equipment 
$19,700  per  month. 

USA  WSMR 
Basic  System 

IBM  704,  7-727,  711,  716,  721,  753,  733,  2-737,  736, 
741,  746:  $33,380  per  month. 

Additional  Equipment 

IBM  2-519,  7^-7,  77h,  2-407,  759,  7l4,  727,  077,  089, 
552,  082,  056,  2-026,  4-024:  $12,682  per  month. 

USN  David  Taylor 

CPU,  10  tape  units,  core  storage,  and  drum  storage 
rents  at  $50, OOO/month,  one  shift  rental. 

USNOL  White  Oak 

Basic  System  Cost  Monthly  Rental 

IBM  704  EDPM  $2,071,600  $45,500 


Photo  by  University  of  California  ERL 

Additional  Equipment  Cost  Monthly  Rental 
IBM  Type  717  Tape  Printer  $118,200  $2,600 

IBM  Type  714  Card-to-  96,650  2,950 

tape  Converter 

USAF  Eglin  APB 

704  Computer  and  peripheral  equipment  2,255-5  Ers  on 
a  three  shift  operation  including  overtime  -$89,856.52 
per  month. 

USAF  Edwards  AFB 

704,  711,  716,  721,  8-727*  s,  733,  2-737* s,  741, 

746,  eind  755  rents  at  $33, 365/month. 

714,  2-727* s,  747,  759,  and  774  rents  at  $6, 515/mo. 
USAF  SAC  Offutt 

All  series  700  IBM  equipment,  whether  classed  as 
basic  or  additional,  is  retained  on  a  rental  basis 
under  the  terms  of  contract  No.  GS-OOS-23293,  Machine 
Service  for  the  US  Government,  which  was  negotiated 
between  IBM,  the  contractor  and  the  Federal  Supply 
Branch  of  the  General  Services  Administration.  Basic¬ 
ally  this  contract  permits  us  to  use  all  series  7OO 
equipment  for  176  hoxrrs  per  month  (prime  shift)  at 
basic  rental  rates.  Extra  shift  rental  is  computed 
at  aprroximately  40S^  of  the  basic  rate.  Currently  ! 
we  are  utilizing  this  equipment  on  a  three  shift  per 
day  basis.  Due  to  the  numerous  combinations  of  com¬ 
puter  equipment  which  may  be  effected  to  comprise 
any  one  separate  computer  system  or  installation,  it 
is  largely  a  matter  of  personal  interpretation  as  to 
which  components  constitute  basic  or  additional  terms. 
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The  lists  of  components,  which  itemize  individuEil 
basic  rental  rates,  were  compiled  in  this  light. 

All  PCAM  equipment  is  retained  on  a  rental  basis 
luider  the  terms  of  contract  No.  CtS-OOS-22653,  which 
bears  the  same  title  amd  is  between  the  same  princi¬ 
pals  cited  in  the  preceding  paragraph.  Currently, 
..this  equipment  is  retained  on  a  one  shift  rental 
basis. 

The  total  monthly  rental  rate  for  prime  shift  util¬ 
ization  of  all  rental  components  is  $59,515* 

The  IBM  9307  Tape  (paper)  Punch  Reader  is  the  only 
component  that  has  been  obtained  on  other  than  a 
rental  basis.  This  item  was  purchased  from  the  IBM 
Corporation  at  a  cost  of  $39j750. 

Maintenance  and  servicing  of  all  rental  equlpnent 
is  provided  by  IBM  Customer  Engineers  in  accordance 
with  the  provisions  of  the  two  contracts  cited  above. 
Customer  Engineers  accomplish  required  preventive 
maintenance  and  such  unscheduled  maintenance  as  may 
become  necessary,  including  the  furnishing  of  replace¬ 
ment  parts.  The  cost  of  such  maintenance  is  Included 
in  the  rental  rate. 

Customer  Engineers  eilso  accomplish  required  preven¬ 
tive  and  unscheduled  maintenance  on  the  9507  Tape 
Punch  Reader.  This  is  provided  under  the  terms  of  a 
separate  IBM  maintenance  agreement  at  the  current 
rate  of  $165  per  month. 

Basic  System 


Machine 

Name 

Rental 

Rate 

704 

Central  Processing  Unit- 

$9,845 

711 

Punched  Card  Reader 

800 

716 

Alphabetic  Printer 

1,200 

721 

Punched  Card  Recorder 

600 

727(10) 

Magnetic  Tape  Unit 

550 

733 

Magnetic  Drum  Unit 

2,900 

736 

Power  Frame  No.  1 

1,100 

738 

Magnetic  Core  Storage  Unit 

19,700 

741 

Power  Frame  No.  2 

1,400 

746 

Power  Distribution  Unit 

1,300 

753 

Tape  Control  Unit 

2,350 

Total 

$55^ 

Additional  Slqulment 

714 

Card  Reader 

$1,500 

720 

Printer 

1,400 

727(2) 

Magnetic  Tape  Units 

550 

747 

TDS  Power  Supply 

500 

759 

Card  Reader  Control  Unit 

900 

760 

Control  &  Storage  Unit  (72O) 

2,500 

774 

Tape  Data  Selector 

2,324 

Total 

$10,224 

ea 


ea 


The  9507  Tape  Punch  Reader  and  its  supporting 
TOWer  supply  were  purchased  at  a  total  cost  of 
fe9>750.  These  two  items  are  classified  as  additional 
equipment. 


PCAM  Components 


010 

Binary  Punch 

$10 

026(5) 

Printing 

63  ea 

026(2) 

Printing  Card  Punch 

60  ea 

047 

Tape  Controlled  Card  Punch 

160 

056(2) 

Card  Verifier 

53  ea 

056 

Card  Verifier 

50 

063 

Card  Controlled  Tape  Punch 

75 

083 

Card  Sorter 

134 

089 

Alphabetic  Collator 

220 

407 

Accounting  Machine 

995 

519 

Document  Originating  Machine 

519 

552 

Card  Interpreter 

90 

Total 

$2,594 

$59,515 

Grand  total,  all  rental  equipment: 

USAF  Kirtland  AFB 

Basic  System 

Rental 

704 

$9,720 

736 

1,100 

741 

1,400 

746 

1,300 

758 

19,700 

711 

800 

721 

600 

716 

1,200 

Additional  Equipment 

753  $2,1A0 

727  3,300 

Argonne 

The  704  configuration  which  Argonne  National  Labora¬ 
tory  has  is  as  follows: 

32,768  word  core;  8,192  word  drum;  9  on-line  tape 
units  (727);  on-line:  TH  Card  Reader,  721  Output 
Punch,  and  716  On-line  Printer;  off-line:  Card-to- 
Tape  (714  Card  Reader),  and  Tape-to-Printer  (717 
Printer). 

BFS  PAA 
Basic  System 


704 

Central  Processing  Unit 

1 

711 

Card  Reader 

1 

716 

Printer 

1 

717 

Printer 

1 

721 

Card  Punch 

1 

727 

Tape  Units 

8 

736 

Power  Supply 

1 

737 

Core  Storage 

2 

741 

Power  Supply 

1 

746 

Power  Unit 

1 

753 

Tape  Control 

1 

757 

Printer  Control 

Total  Monthly  Rental  -  $32,555 

1 

Additional  Equljment 

026 

Card  Punch 

2 

056 

Card  Verifier 

1 

082 

Sorter 

1 

407 

Accounting  Machine 

1 

514 

Reproducing  Punch 

Total  Monthly  Rental  -  $1,255 
NASA  Ames 

1 

Basic  System 

704  Main  Erame,  8K  Magnetic  Core,  Printer,  Reader, 
Punch,  5  Magnetic  Tapes  and  Tape  Control  Unit  rents 
at  $26,793/™onth. 

Additional  Equipment 

717^  757/  and  off-line  printer  rents  at  $2, 050/month. 
N^A  Lewis 

704,  7^,  741,  746,  757  (2),  TH,  721,  716,  755,  753, 
727  (8)  rents  at  $52,400/month. 

717,  757,  727,  407,  519,  082,  026  (5),  011  rents  at 
$5, 900/month. 

HBS 

Basic  System 

704,  711,  716,  721,  727  (6),  733,  753,  738,  736,  741, 
and  746  rents  at  $44,450  1st  shift. 

Additional  Equlpnent 

776  Tape  Switching  Device  $40  per  shift,  I/2  word 
logic  $500  per  shift,  and  717,  757,  727  Off-line 
Printer  $2,350  per  shift. 

TVA 

704,  711,  716,  727  (8),  755,  737  (4),  736,  741,  and 
746.  Purchase  price  June  i960,  $1,213,679.33.  Price 
when  new,  $1,752,900. 

759,  717,  757,  722,  758,  and  727  (2).  $324,150 
price  when  new  if  purchased.  H6wel7er,  this  equipment 
is  leased  from  IBM,  at  price  indicated. 

$37, 650/month  rental  paid  for  basic  system  during 
rental  period. 

$6, 950/month  for  additional  equipment. 


429 


IRM  704 


SeiTice  charge  is  $5,099. 75/month  for  equipment 
listed,  Tliis  price  applies  to  prime  shift..  Addi¬ 
tional  charges  are  paid  for  services  outside  the 
prime  shift. 

AUis-Chalmers 
Basic  System 

TOlt,  711,  716.,  721,  755,  756,  7iH,  7i^6,  7^0,  and  780 

rents  at  $27,000/month. 

AVCO 

Basic  System 

704,  758,  711,  716,  721,  755,  9-727.  $5‘^,  000/month 
total  system  rental  prime  shift. 

Additional  Equipment 

717  System,  IDS  407,  5^9  System,  714  System  rental 
included  in  above  figure. 

Bell  Aero 
Basic  System 

704,  8-727  Tapes,  2-757  Cores,  1-755  Brum,  I-716 
Printer,  I-7II  Eeadef,  and  1-721  Punch  rents  at 
$55,245/ftonth. 

Additional  Equipment 

717  Printer,  714  Reader,  plus  basic  EAM  card  prepara¬ 
tion  equipment  $6,000/month. 

Bell  Tel  Whippany . 

Basic  System 

704,  741,  756,  755,  716,  714,  722,  717,  720,  758, 

746,  13-727,  711,  721,  759,  758,  757,  and  760  .  Total 

rental  is  $57,000/month. 

Additional  Equipment 

083,  557,  6-026,  407,  087,  519,  3-056,  and  101.  Total 
rental  is  $3,000/month. 

176  hours  basic  rental  plus  maintenance  and  service. 

Bell  Tel  Murray  Hill 
Basic:  System 

704,  758,  716,  711,  721,  756,  746,  741,  755,  and  9- 
727' s  rents  at  $43, OOO/month. 

Additional  Equipment 

717,  757,  720,  760,  71“^,  759,  722,  758,  and  4-727' E 

rents  at  $13,000/month. 

Bendlx  Systems 

Rental  rate  for  Basic  System 
$38, 285/month  for  704,  736,  741,  746,  757,  TU,  716, 
721,  755,  727,  and  755- 
Additional  Equipment 

DIGITRON  (for  display  purposes)  $48,000  purchase  cost. 
IBM  717,  IBM  727  (one  additional  unit). 

CEIB 

Basic  System 

704,  721,  755,  756,  711,  727  (8),  757  (2),  741,  716, 
755,  and  746  cost  $809,300. 

Peripheral  equipment  shared  by  704  and  709;  774, 

720,  and  714  cost  $441,000. 

Basic  System 

704,  716,  727  (8),  755,  756,  746,  711,  721,  755,  757, 

and  741  rents  at  $35,950. 

Peripheral  equipment  shared  by  70*1-  and  709j  774, 

720,  and  714  rents  at  $12,707/month. 

Convalr  Fort  Worth 


Basic  System 


Qty 

Il^ype 

Prime  Shift  Re 

1 

704 

$9,795 

1 

711 

800 

1 

716 

1,200 

1 

721 

600 

10 

727 

5,500 

1 

755 

2,900 

1 

736 

1,100 

1 

758 

19,700 

1 

741 

■  i,4oo 

1 

746 

1,500  . 

1 

755 

2,550 

Total  $46,645 

Additional  Equipment 
Qty  Type 

1  714 
1  722 
5  727 
1  720 
1  758 
1  759 
1  760 


Prime  Shift  Rental 

$1,650 

875 

1,650 

1,900 

800 

975 

2,500 

$10,550 


Total  $10,350 
Convalr  San  Diego 

Basic  System 

IBM  704 'with  32K  to  10  tapes  rents  at  $45,000/month. 
Additional  Equipment 

2  printers,  one  pmnch,  and  one  reader  rents  at 
$10, OOO/month. 

Douglas  A-260 

Main  frame,  9  magnetic  tape  units,  1  reader,  1  printer, 
and  28,672  words  additional  core  memory  rents  at 
$55, 000/month. 

Douglas  A-850 

Main  frame,  6  magnetic  tape  units,  1  reader,  1  punch, 
and  1  printer  and  28,672  words  additional  core  mem¬ 
ory  rents  at  $32, 625/month. 

Douglas  B-250 

Main  frame,  7  magnetic  tape  units,  1  reader,  1  punch, 

1  printer  and  28,672  words  additional  memory  rents  at 
$35,175/“onth. 

GMC  Warren 
Basic  System 

704,  711,  716,  721,  727  (8),  755,  757  (2),  740,  755, 
780.  Total  rent  $56^130/nionth. 

Additional  Equipnent 

717  (2),  757,  714,  759,  722,  758,  727  (4),  Tape 
Switching.  Total  rent  $12, 365/month. 

GM3  Indianapolis  Monthly 


Qty  Type 


CPU  Model  I 
Device  Code  203  CAD 
Device  Code  76  Bach  Space  File 
Device  Code  4l9  Flo  Pt  Trap 
Card  Reader  Model  I 


Monthly 
Rental 
$9, TOO 
20 
55 
75 
800 


716  Printer  Model  I  (w/Fortran  Symbols)  1,200 

J£1  Card  Punch  (on  line)  ‘  6OO 

727  Tape  Unit  Model  I  at  550  4,400 

755  Magnetic  Drum  Storage  Model  I  2,900 

756  Power  Supply  Model  II  1,100 

737  Magnetic  Core  Storage  Model  I  5,700 

757  Magnetic  Core  Storage  Model  II  5,700 

741  Power  Supply  Model  II  1,400 

746  Power  Distribution  Unit  Model  II  1,400 

753  Tape  Control  Model  I  2,350 

$5530 

GW  Indianapolis  Annual 


Qty  Type 

1  704  Central  Processing  Unit 

1  711  Model  II  Card  Reader 

1  716  Model  I  Printer 

1  721  Model  I  Card  Punch 

8  727  Model  I  Tape  Drives 

1  755  Model  I  Drum  Storage 

1  756  Model  II  Power  Supply 

2  757  Core  Storage 

1  741  Model  II  Power  Supply 

1  746  Power  Distribution  Unit 

1  755  Tape  Control 

Grand  Total 
Monthly  Total 


Gross 

$U9,724 

9,744 

i4,6i6 

7,50(i 

55,016 

55,516 

15,592 

90,152 

17,052 

15,828 

28,620 

r  04, 7^8 

55,727 
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IBM  TOk 


Grumman 
Basic  System 

IBM  JOk,  8K  .core,  8k  drum,  10  taTOs,  full  compl.  on  ' 
and  off  line  equipment  rents  at  $43,150/month. 
Additional  Equipment 

IBM  630  MHDPM,  key  punches,  verifiers,  tabulators, 
reproducers,  sorters,  etc.  rents  at  $8,000/month. 

Gulf 

Basic  System 

Tol^,  rn,  716,  721,  727  (8),  735,  736  (2),  738, 

7*H  (3),  7^6  (3),  and  753  rents  at  $46,000/month. 
Additional  Equipment 

71^,  717,  727  (2),  757,  and  759  rents'  at  $6; OOO/month. 
An  additional  $l,500/month  is  paid  for  punched  card 
equipment. 

2  IBM  customer  engineers  on  premises. 

IBM  PUL  Poughkeepsie 


Basic  System 

704 

CPU 

711 

Card  Reader 

716 

Printer 

721 

Card  Punch 

727  (10) 

Tape  Drives 

733 

Magnetic  Drum 

736 

Power  Supply 

738 

Core  Storage 

740 

CRT  Recorder 

741 

Power  Supply 

746 

Power  Distribution  Unit 

753 

Tape  Control 

780 

CRT  Display 

Total  rental  is 

Additional  Equipnent 

720  (2) 

Printers 

760  (2) 

Printer  Controls 

714 

Card  Reader 

759  , 

Reader  Control 

727  (3) 

Tape  Drives 

Equipment  is  also  used  with  705II,  705m,  and  305 
Systems.  Total  rental  is  $13, 500/month. 

IBM  GPD  DL  Endloott 
Basic  System 

70!)-,  721,  711,  716,  753,  756,  738,  7“^,  7*^6,  755, 

727  (9)  rents  at  $46, 580/month. 

Additional  Equipment 

010,  026  (5),  056  (4),  082,  407,  519,  714,  759,  717, 
757,  727  (3)  rents  at  $9, 693/month. 

IBM  RC  Yorktown.  Heights 
Basic  System 

736,  738,  74i,  746  rents  at  $33,36o/month. 

Additional  Egulpment 

711,  714,  717  (2),  716,  721,  722,  727  (13),  753, 

757  (2),  758,  and  759  rents  at  $23,000/month. 
M^qiiardt 
Basic  System 

IBM  704,  711,  716,  721,  727  (8),  733,  736,  ,737  {2), 
741,  746,  and  753.  Total  rental:  $33,270/month. 
Additional  Egulpment 

010,  024,  026  (5),  056  (2),  077,  083,  407,  519,  552, 

714,  727  (2),  720,  759,  and  760.  Total  rental: 
$10,2l8/month. 

Itotin  Denver 
Basic  System 

704,  711,  716,  721,  727  (10),  733,  736,  737  (2),  741, 
746,  753  rents  at  $34, 500/month  first  shift. 
Additional  Equipment 

727  (2),  714,  717  (2),  722,  757  (2),  758,  759  rents 
at  $10, 000/month  first  shift. 

North  American 
Basic  System 

IBM  Typ>es:  704,  TU,  716,  721,  727  (9),  735,  736, 

737  (2),  741,  746,  753  rents  at  $33,420/month. 


IBM  704  432 


Additional  Equipment 

IBM  Types:  714,  717  (2),  727  (3),  757  (2),  759  rents 
at  $8,400/month. 

Pratt  and  Whitney 


Basic  System  Monthly 


Qty 

1 

Type 

704 

Analytical  Control  Unit 

Rental 

$9,720/ea 

1 

711 

Card  Reader 

800/ea 

1 

716 

Printer 

1,200/ea 

1 

717 

Printer 

l,400/ea 

1 

721 

Card  Punch 

600/ea 

8 

727 

Tape  Units 

550/ea 

2 

733 

Magnetic  Drum  Storage 

2,9b0/ea 

1 

736 

Power  Supply 

1,100/ea 

2 

737 

Magnetic  Core  Storage 

3,700/ea 

1 

741 

Power  Supply 

l,400/ea 

1 

746 

Power  Distribution  Unit 

l,400/ea 

1 

753 

Tape  Control 

2,370/ea 

1 

757 

Printer  Control  Unit 

650/ea 

$38,240 

Additional  Equipnent 

2  727  Magnetic  Tape  Units 

$  550/ea 

1 

738 

32K  Ma^etic  Core  Storage 

19,700/ea 

1 

714 

Card  Reader 

1,500/ea 

1 

759 

Reader  Control 

900/ea 

1 

717 

Ihinter 

l,4oO/ea 

1 

757 

Phinter  Control  Unit 

650/ea 

$25,250 


The  738  32K  Magnetic  Core  Storage  replaced  the  two 
737  units  originally  installed,  and  one  733  Magnetic 
Drum  Storage  was  cancelled.  Also,  the  rental  on  the 
746  Power  Distribution  Unit  was  decreased  to  $1,300. 
Rand 

Basic  System 

Approximately  $58, OOO/month  for  three  shift  operation. 
Additional  Equipment 

Approximately  $10, OOO/month  for  three  shift  operation. 
Raytheon 

4K  core,  8K  drum,  4  tapes  rents  at  $27,48o/month. 
Socony 
Basic  System 

Core  storage,  centrsJ.  processing  unit,  power  &  control 
units,  7  magnetic  tape  units,  on  line  reader,  punch, 
and  printer  rents  at  $42,020/month. 

Additional  Equipment 

Off  line  card-tape,  tape-card,  and  tape-printer  rents 
at  $9,900/nionth. 

Standard  Oil  California 
Basic  System 

Central  processing  unit  (704),  8  magnetic  tapes,  drum, 
power  supply,  core  storage  (3^),  core  storage  (8k), 
card  reader  and  recorder  rents  at  approx.  $45,750/ 
month. 

Additional  Equipment 
Card  Equipment  $l,600/mo. 

Tape  to  Printer  Converter  4,950/mo. 

Card  to  Tape  Converter  2,965/mD. 

Standard  Oil  Indiana 
704  Central  Prooesslng  Unit 

711  Punch  Card  Reader 

716  Alphabetic  Printer 

721  Punch  Card  Recorder 

727(6)  Ifegnetic  Tape  Unit 

733  Magnetic  Drum  Storage 

736  Power  Erame  No.  1 

737(2)  Ifagnetic  Core  Storage 

741  Power  Erame  No.  2 

746  Power  Distribution  Unit 

753  Tape  Control  Unit  w/real  time  &  typewriter 

7271  Signal  Converter 

■  Total  cost  approximately  $34, OOO/month 


I 


\ 


■<  A 


Temoo 

Approximate  cost  of  system  if  purchased,  for  a  4 
year  old  system  is  $959,000.  This  includes: 
ro4  CPU 

$41  Power  Frame 

736  Power  Frame 

746  Power  Distribution  Unit 

737-1  Core  Unit  (4,096  words J 

737-2  Core  Unit  (4,0^  words) 

711  Card  Reader 

721  Card  Punch 

716  Printer 

753  Tape  Distribution  Unit 

735  Drum  Unit  (8,192  words) 

727  (7)  Magnetic  Tape  Units 
The  system  is  rented  at  $32,730/®o“'fch. 

Additional  equipment'  cost  if  purchased,  would  cost 
oard-to-tape  peripheral  -  $134,000,  which  includes 
727  Tape  Units,  714  Card  Reader,  and  759  Control  Unit. 
Tape-to-punch,  $89,500>  which  Includes  727  Tape  Unit, 

722  Card  Punch,  and  758  Control  Unit.  Tape-to-printer 
$91,000,  which  Includes  727  Tape  Unit,  717  Printer, 
and  757  Control  Unit..  All  these  rent  for  $7,860/ 
month. 

United  Aircraft  (3) 

The  basic  system,  consisting  of  7^4  Central  Pro¬ 
cessor,  711  Card  Reader,  7I6  Printer,  721  Punch,  10 
727  Mag  Tapes,  733  Mag  Drim,  736  Power  Frame  No.  1, 

741  Power  Frame  No.  2,  746  Power  Distributor,  753 
Mag  Tape  Control,  and  738  Mag  Core  Storage  rents  for 
$46, 590/r>oath. 

Additional  Equipment 

714-759  Card  Reader  &  Control,  (2)  717-757  Printer 
&  Control,  722-758  Card  Punch  &  Control,  and  (2) 

727  Mag  Tape  Units  rents  for  $9, 050/month. 

Chance  Vought 
Basic  System 

Card  reader,  printer,  punch,  9-tapes,  ABU,  2-core, 
drum,  ICU,  and  power  rents  at  $35>990/™ohth. 

Additional  Equipment 

Reader,  2-prlnters  rent  for  $8,400/month. 

Westinghouse  Baltimore 


Basic  System 

Monthly 

Qty 

Type 

Rental 

1 

704 

Central  Processing 

$9,795 

1 

711 

Punch  Card  Reader 

800 

1 

714 

Card  Reader 

1,675 

1 

716 

Alphabetic  Printer 

1,200 

2 

717 

Printer 

2,800 

1 

721 

Punch  Ceird  Reader 

600 

11 

727 

Magnetic  Tape  Unit 

6,050 

1 

736 

Power  Frame  No.  I7OI 

1,100 

1 

738 

Magnetic  Core  Storage 

19,700 

1 

741 

Power  Frame  No.  2701 

i,4oo 

1 

746 

Power  Distribution 

1,300 

1 

753 

Tape  Control  Unit 

2,350 

2 

757 

Printer  Control  Unit 

1,300 

1 

759 

Card  Reader  Control  Unit 

975 

Additional  Equipment 

3 

026 

Printing  Card  Punch 

$180 

1 

056 

Verifier 

50 

1 

514 

Reproducing  Punch 

103 

1 

552 

'Alphabetical  Interpreter 

90 

Cal  Tech  JPIi 


Basic  System 

The  704  CPU,  711,  716,  721,  7-727,  736,  738,  741, 
746,  and  753  cost  $1,907,200  and  rents  at  $42,400/ 
month. 

Additional  Equipment 

717,  757,  026,  056,  082,  519,  557,  and  010  cost 
$90,400  and  rents  at  $3,200/month. 


MURA 

The  IBM  704,  711,  716,  721,  727,  753,  733,  73T,  736, 
jifl,  and  Jk6  rents  at  $31^000/montb. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Operator,  programming,  and  technical  training,  is 
available  as  well  as  assistance  at  all  levels. 

USA  BMA  (now  NASA)  (2) 

One  8-Hour  Two  8-Hour  Three  8-iffour 
Shift  'Shifts  Shifts 

Supervisors  I/2  I/2  l/2 

Operators  11  1 

In-Output  Open  11  1 

Operators  are  used  on  704' s  ,  705,  709  rotating 
shifts.  Other  personnel  on  8  hrs.  shift.  Engineers 
rotate  shifts  -  704' s  -  709. 

USA  WSMR  CO 

One  8-E6ur  Shift  Two  8-Ho\rr  Shifts 


Used 

Recommended  Used 

Recommended 

Supervisors 

2 

2 

1 

1 

Programmers 

8 

12 

1 

2 

Operators 

8 

12 

2 

6 

Technicians 

3 

3 

0 

0 

In-Output  Oper 

8 

12 

2 

6 

Tape  Handlers 

8 

12 

2 

6 

Methods  of  training  used  Include 

on-the-job  train- 

Ing  and  operation  plus 

intermittent  programming 

classes. 

USA  WSMR 

Two 

8-Hbur  Shifts 

Used 

Recommended 

Supervisors 

13 

14 

Analysts 

22 

25 

Programmers 

10 

12 

Clerks 

1 

1 

Librarians 

1 

1, 

Operators 

42 

65 

In-Output  Oper 

5 

5 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  supervisory,  on-the- 
Job,  and  Operators  Manuals  and  IBM  Schools. 


USN  David  Taylor 

One  8-Hour  Three  8-Hour 
Shift  Shifts 


Used 

Recomm 

Used 

Recomm 

Supervisors 

Analysts 

10 

10 

1 

3 

Programmers 

20 

20 

Librarians 

Operators 

0.5 

1 

3 

3 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  is  on-the-job  and  the 
manufacturer . 


USNOL  White  Oak 

One  8-Hour  Two  8-Hbur 
Shift  Shifts 

Used  Recomm  Used  Recomm 


Supervisors  1  1 

Operators  5212 

Operation  tends  toward  open  shop. 

Both  basic  programming  and  automatic  programming 
are  taught  by  NOL  personnel  on  a  regular  basis. 
USAF  Eglln  AFB 


Three  8-Hbur  Shifts 


Supervisors  1 

Clerks  4 


Operators 


10 


In-Output  Operators  5 

Operation  tends  toward  closed  shop. 

Methods  of  training  used, ..includes  IBM  schools,  local 
schools,  and  on-the-job  training. 
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USAF  Edwards  AEB 


Two  8-Hour  Shifts 


Supervisors 

Analysts 

Erogrammers 

Clerks 

Operators 

In-Output  Operators 

Used 

2 

4 

14 

1 

4 

2 

Recommended 

3 

3 

6 

3 

Operation  tends  toward  open  shop. 
USAF  SAC  Offutt 

One  8-Hour  Two  6-Hbur 

Three  8-Hbur 

Shift 

Shifts 

Shifts 

R 

R 

U 

Rec 

Supervisors 

5 

6 

6 

6 

Analysts 

* 

* 

0 

* 

Programmers 

* 

22* 

* 

Coders 

* 

* 

# 

* 

Clerks 

— -"T* 

7* 

7* 

Librarians 

* 

* 

* 

* 

Operators 

3 

5 

7 

7 

Engineers 

3 

4 

4 

5 

Technicians 

3 

3 

3 

3 

In-Output  Oper 

1 

2 

4 

4 

Tape  Handlers 

» 

# 

* 

» 

It  is  considered  unlikely  that  either  the  same 
functional  alignment  or  the  exact  number  of  personnel 
of  any  one  classification  as  are  peculiar  to  this 
Installation  would  be  appropriate  to  another  computer 
Installation  of  approximately  the  same  equipment  con¬ 
figuration.  This  Is  considered  to  be  particularly 
true  of  many  computer  Installations  which  have  been 
designed  expressly  for  military  operations,  which 
are  usually  less  routine  and  more  subject  to  chang¬ 
ing  concepts,  fluctuating  requirements  and  Irregular 
periods  of  peak  activity,  than  would  normally  apply 
to  the  typical  commercial  type  facility. 

Those  Items  marked  with  an  *  Indicate  Incompatibil¬ 
ity  with  our  mode  of  operation  or  Interpretation  of 
Job  classification.  For  example:  although  no  analy¬ 
sts  are  presently  assigned  to  or  physically  working 
under  the  direct  jxirlsdiotion  of  the  Chief  Programmer, 
the  analyst  job-function  is,  never -the -less  reflected 
in  computer  output.  Many  of  the  programs  now  in 
being  were  created  with  varying  degrees  of  analyst- 
type  consultation  and  advisement.  In  addition,  this 
computer  system,  while  assigned  to  the  Control  Divis¬ 
ion  of  the  Directorate  of  Operations  is  actually 
utilized  by  many  other  staff  agencies,  either  in 
direct  or  indirect  support  of  the  SAC  mission.  In 
some  cases,  the  only  computer -personnel  support 
available  to  these  agencies  is  that  actually  assigned 
to  this  office.  In  numerous  oases,  however,  these 
agencies  have  their  own  force  of  programmers  and/or 
analysts  and  use  only  the  processing  facilities  of 
the  computer  system  for  either  PCAM  activities,  pro¬ 
gram  assemblies,  testing,  production,  etc.  In  other 
oases,  only  the  work- statement  is  furnished  to  the 
Chief  Programmer,  and  the  entire  work-effort  is 
accomplished  by  personnel  assigned  to  this  facility 
and  the  finished  product  then  furnished  to  the  re¬ 
questing  agency. 

Our  mode  of  operation  is  such  that  usually  it  is 
difficult  to  differentiate  between  the  functions  of 
programming  and  coding,'  therefore,  'personnel,  both 
military  and  civilian,  assigned  to  either  of  these 
functions  have  been  listed  as  programmers. 

The  function  of  librarian  is  performed  as  an  addi¬ 
tional  duty  of  personnel  assigned  primarily  to  other 
duties. 

Few  of  the  personnel  assigned  or  attached  to  the 
computer  Machine  Section,  serve  exclusively  in  any 


one  of  the  specialized  functions  cited  above. 

Through  extensive  cross-training,  many  of  these  per¬ 
sonnel  are  fully  qualified  in  many  fields  of  machine 
application,  and  from  time  to  time  may  be  assigned 
varying  duties,  all  or  any  of  which  may  fall  into 
the  specialized  classifications  listed  above. 

The  figures  given  under  Clerks  includes  PCM  key 
punch  operators . 

Due  to  the  nimiber  of  variables  involved,  we  do  not 
feel  that  we  can  constructively  state  more  inclusive 
recommendations  for  single  or  two-shift  operations. 

(deration  tends  toward  closed  shop. 

Routine  on-the-job  training  procedures  are  utilized, 
with  each  person's  training  program  being  geared  to 
his  individual  job  assignment  and  personal  qualifica¬ 
tions.  Attendance  of  appropriate  military  or  com¬ 
pany  (IBM)  training  or  orientation  courses  is  employed 
as  training  media  whenever  practicable. 


USAF  Klrtland  AFB 

One  8-Hour 

Two 

8-Ho\ur 

Three  8-Hbur 

Shift 

Shifts 

Shifts 

U 

Rec 

U 

Rec 

Rec 

Supervisors 

3 

3 

3 

4 

5 

Programmers 

17 

35 

17 

70 

105 

Clerks 

1 

2 

1 

3 

4 

Librarians 

1 

1 

1 

2 

2 

Operators 

3 

3 

3 

5 

7 

Engineers 

2 

2 

2 

2 

3 

Tape  Handlers 

0 

1 

0 

2 

3 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  IBM  schools  and 
on-the-job  training. 


BFS  FAA 

One  8-Hour 

Two  8-Hour 

Three  8-H( 

U 

Shift 

Rec 

Shifts 

Rec 

Shifts 

Rec 

Supervisors 

5 

6 

9 

12 

Analysts 

0 

2 

4 

6 

Programmers 

6 

20 

40 

6o 

Clerks 

1 

3 

4 

5 

Librarians 

1 

2 

3 

4 

Operators 

3 

3 

6 

9 

Engineers 

2 

2 

2 

3 

In-Output  Op 

1 

1 

2 

3 

Tape  Handlers 

1 

1 

2 

3 

Operation  tends  toward  closed  shop. 

For  inexperienced  programmers  -  6  months  training, 
including  TOk  formal  programming  school;  5  weeks  in 
machine  room;  6  weeks  advanced  program  training;  the 
rest  of  the  time  spent  in  system  training  and  specific 
programs.  For  experienced  programmers  -  from  3  to  6 
months  training. 

We  have  a  requirement  for  piure  mathematicians  of 
Master's  Degree  level.  We  give  our  mathematicians 
and  systems  analysts  approximately  one  year  in  pro¬ 
gramming  before  they  are  considered  qualified  to  do 
the  work  required  of  them. 

We  also  attempt  to  send  all  of  our  secretaries, 
librarians,  audit  clerks,  etc.,  to  a  70^  school  for 
familiarization  purposes. 

We  are  currently  on  a  one-shift  operation. 

NASA  Ames 

Our  current  programming  staff  is  about  75  percent 
open  shop.  Specifically  these  people  are  full  time 
programmers  administratively  attached  to  branches 
other  than  the  computing  branch.  In  addition  we 
have  a  small  group  of  engineers  who  have  been  trained 
most  recently  in  the  use  of  a  computer.  Because  of 
the  large  percentage  of  open-shop  personnel,  the 
greatest  problem  is  training  people  as  programming 
consultants.  Within  our  own  staff  we  suffer  from  a 
severe  lack  of  systems  programmers. 


IBM  70l|. 


One  8-Hbur  Shift 

Used 

Recommended 

Supervisors 

2 

2. 

Analysts 

4 

4 

Programmers 

15 

20 

Coders 

0 

3 

Clerks 

1 

1 

Librarians 

0 

1 

Operators 

3 

3 

Operation  tends  toward  closed  shop. 

Training  has  been  by  group  classes  with  individual 

■assistance  for  a  single  new  employee. 

This  has  been 

supplemented  by  seminars  and  general  information 
sessions.  Opera'';orB  have  always  been  given  on- job 
training,  the  original  group  bein’g  trained  in  the 

installation  by  IBM. 

NASA  Lewis 

One  8-Hour  Shift 

Used 

Recommended 

Supervisors 

1 

1 

Analysts 

4 

6 

Programmers 

18 

26 

Coders 

30 

40 

Clerks 

0 

1/2 

Librarians 

0 

1/2 

Operators 

3 

6 

IThese  figures  are  closed  shop  personnel.  About 
150  scientists  and  engineers  also  submit  problems 
on  an  "open-shop"  programming  basis. 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  for  supervisors,  analysts 
programmers,  -  professional  degree  plus  on- job  train¬ 
ing  plus  IBM  courses.  All  others  -  on-the-job  train¬ 
ing. 

UBS 


Three 

Supervisors 

Analysts 

Programmers 

Coders 

Clerks 

Librarians 

Operators 

■In-Output  Operators 
MBS  Computer  Laboratory  personnel 
Operation  tends  toward  open  shop. 
Methods  of  training  used  Includes 
and  In-hours  courses. 


Supervisors 

Operators 

Engineers 

Technicians 

Methods  of  training  used  Includes 
and  on-the-job  training. 

TVA 


One 


8-Hbur  Shifts 
h 
7 
9- 
6 

4 
1 

5 
T 

only. 

on-job  training 


8-Hour  Shift 
1 
1 
1 
1 

formal  classes 


8-Hbur  Shift 


Supervisors  1 
Librarians  1 
Opera'tors  1 
Engineers  2 
In-Output  Operators  2 
Tape  Handlers  1 


TVA  maintains  an  open  shop  operation  'with  some 
divisions  supplying  their  own  ansilysts,  programmers 
and  coders.  The  Computing  Center  maintains  a  Scien¬ 
tific  Applications  Section  and  a  Business  Applica¬ 
tions  Section  for  assistance  in  analysis,  programming, 
and  coding. 

TVA’s  fO**-  is  manned  on  a  2k  hour  schedule  for  the 
Power  Generation  Scheduling,  which  requires  about 


five  minutes  'of  machine  time  per  hour.  The  work  load 
Is  such  that  one  person  each  for- the  second  and  third- 
shifts  is  sufficient  to  maintain  both  on-line  and 
off-line  operations. 

Operation  tends  toward  open  shop. 

Methods  of  training  used:  The  following  classes 
are  offered  periodically: 

Introduction  to  the  7^4  (2  days) 

FORTRAN  ('3  days) 

Detailed  704  Programming  (2  weeks) 

Input/Output  Conversion  Techniques  (20  hrs. ) 

SURGE  (2  days) 

Matrix  Algebra 
Linear  Programming 
Mumerical  Analysis 

Refresher  courses  are  offered  periodically  in 
College  Algebra,  Trigonometry,  Calculus,  -Differential 
Equations  and  Statistics. 

Matrix  algebra,  linear  programming,  numerical 
analysis  and  the  refresher  courses  are  offered  either 
during  working  hours,  or  as  after  hours  classes. 

After  hours  classes  may  be  TVA  sponsored,  or  jointly 
sponsored  by  TVA  and  U.  of  Chattanooga  as  college 
credit  courses. 


AUis-Chalmers 


One  8-Hoirr  Shift 


Supervisors  1 

Analysts,  Programmers  &  Coders  l4 

Clerks  2 

Operators  1 

Operation  tends  toward  closed  shop. 

Methods  of  training,  used  is  work  with  experienced 
person. 

AVCO 

Three  8-HOur  Shifts 

Supervisors  1 

Programmers  I8 

Clerks  2 

Librarians  1 

Operators  5 

Engineers  3 

Operation  tends  toward  closed  shop. 

Method  of  training  is  in-shop  training. 

Bell  Aero 

One  8-Hour  Shift 
Used  Recoimnended 
Supervisors  2 

Analysts  2 

Programmers  7  10 

Coders  2  5 

Operators  1  2 

In-Output  (^erators  1 

C^eration  tends  toward  closed  shop. 

Methods  of  training  used  includes:  2  weeks  program¬ 
ming  school  under  IBM  instructors,  1  week  school 
under  our  instructors,  and  6  months  to  one  yeax  work 
■with  an  experienced  programmer. 

Bell  Tel  Whlppany 

One  8-HOur  Shift 

Supervisors  1 

Analysts  open  shop 

Programmers  open  shop 

Coders  open  shop 

Clerks  4 

Librarians  1 

Operators  3  ■  ' 

Engineers  open  shop 

Technicians  open  shop 

Five  operators  are  used  for  two  8-hour  shifts. 
Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  IBM  training 
courses  and  pre-ylous  employment  experience. 
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Bell  Tel  Murray  Hill 

Three 

8-Hour  Shifts 

Used 

Recommended 

Supervisors 

4 

Analysts-Programmers 

20 

20 

Coders 

3 

5 

Clerks 

2 

5 

Librarians 

1 

Operators 

8 

Operation  tends  toward  open  shop. 

Methods  of  training  used  are  in-house  courses  in 
Fortran,  Sap. 

Ours  is  a  fairly  standard  T04  installation.  Hie 
primary  distinguishing  feature  is;  that  we  operate 
virtually  completely  within  the  BE-SyS-2  monitor 
program,,  which  provides  automatic  Joh-to-Joh  sequenc¬ 
ing  from  a^ stacked  input  tape.  Incorporation  of  Fort¬ 
ran,  Sap  and  a  65O  simulator  as  suh-systems,  snapshot 
dumping  facilities,  and  automatic  merit  rating  of 
human  operators. 

Bendlx  Systems 

One  8-Hour  Shift  Two  8-Hour  Shifts 


Used 

Recomm  Used 

Recomm 

Supervisors 

1 

1  1 

1 

Analysts 

8 

8  9 

9 

Programmers 

12 

12  15 

15 

Clerks 

1.5 

1.5  2.5 

2.5 

Librarians 

0.5 

0.5  '0.5 

0.5 

Operators  2  23 

Operation  tends  toward  open  shop. 

3 

Inexperienced  programmers  attend  a  two  and  one 
half  (2  1/2)  week  class  taught  hy  International 
Business  Machines  Corporation.  No  training  is  given 
to  Y04  or  T09  Systems  experienced  programmers. 

CEIE 

One  8-Hour  Two  8-Eour  Three  8-Hbur 
Shift  Shifts  Shifts 

U  HU  R  U  R 

Supervisors  1  1  2  2  5  3 

Programmers  17  I7  17  I7  17  17 

Clerks  1  11  11  1 

Librarians  1  11  11  1 

Operators  1  1  2  2  3  3 

In-Output  Op  1  12  23  3 

For  the  purpose  of  personnel  reports,  oui*  staff 
was  cut  in  half,  since  we  have  both  an  IBM  704  and 
IBM  709.  We  have  a  dispatcher,  program  librarian, 
magnetic  tape  librarian,  etc.,  to  cover  both  compu¬ 
ters. 

Operation  tends  toward  open  shop. 

Operators  are  given  on-the-job  training.  Program¬ 
mers  are  given  a  6-months  course,  evenly  divided 
between  formal  classes  and  on-the-job  training. 

Convair  Fort  Worth 


Supervisors 

Three 

Used 

1 

8-Hbur  Shifts 
Recommended 
2 

Analysts 

10 

10 

Programmers 

23 

25 

Clerks 

0.5 

1 

Librarians 

0.5 

1 

Operators 

3 

5 

In-Output  Operators 

3 

4 

Operation  tends  toward  closed  shop. 

Inexperienced  persoimel  are  given  "on-job"  train¬ 
ing.  They  are  apprenticed  to  experienced  personnel 
for  periods  of  three  to  six  months  as  required. 


Cornell  Aero 

One  8-Hbur  Shift 

Supervisors  1 

Analysts-Programmers  7 

Operators  3 

Supervisor  responsible  for  training  of  persoimel. 
Convair  San  Diego 

One  8-Hour  Two  8-Hour  Three  8-Hour 
Shift  Shifts  Shifts 

U  R  R  R  . 

Supervisors  334  5 

Analysts  3  5  4  4 

Prog.  &  Cod  20  30  45  55 

Clerks  1  1  I.5  2 

Librarians  0  0  O.5  ■  1 

Operators  355  7 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  small  classes. 
Douglas  A-260  (2) 

.  One  8-Hour  Shift 


Supervisors  1 
Analysts,  Prog.  Coders  20 
Clerks  1 
Operators  4 


Figures  are  for  each  system. 

(deration  tends  toward  closed  shop. 

Method  of  training  is  own  course  followed  by  on- 
the-job  training. 

Douglas  B-250 

One  8-Hour  Shift 


SupervisorB  2 
Analysts,  Prog.  Coders  25 
Clerks  1 
Operators  4 


Operation  tends  toward  closed  shop. 

Method  of  training  is  own  course  followed  by  on-the- 
job  training; 

GE  Evendale 

First  8-  Additional  for  Additional  for 
Hour  Sft  Second  8-Hr  Sft  Third  8-Hr  Sft 
Supervisors  10  1  0  ■ 

Analysts  29  0  0 

Programmers  28  0  0  <  ' 

Coders  50  0 

Clerks  70  0 

Librarians  1  0  0  , 

Operators  2  1  1  , 

Engineers  5  1  on  call 

In-Output  Op  2  2  1 

90^  of  programming  is  done  by  computations  personnel. 
About  250  engineers  and  engineering  assistants  have 
been  trained  in  FORTRAN.  About  100  accountants  and 
procedures  personnel  have  been  trained  in  SURGE,  a 
data  processing  language.  Plans  call  for  more  exten¬ 
sive  training  of  Division  personnel  in  these  and  new 
problem  oriented  languages. 

Operation  tends  toward  closed  shop. 

Two  full  time  training  specialists  are  used  plus 
some  part  time  activity.  Basic  training  consists  of 
FORTEIAN,  SURGE,  and  SAP.  Rate  dependent  on  individual. 

GE  Schenectady 

One  8-Hour  Shift 


Used 

Recommended 

Supervisors 

2 

2 

Analysts 

8’ 

8 

Programmers 

30 

32 

Clerks 

8 

8 

Librarians 

1 

1 

Operators 

3 

5 

Engineers 

2 

6 

Five  operators  are  used  and  recommended  for  two 
8-hour  shifts. 
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IBM  704 


'<r> 

■t 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  formalized 
training  in  systems  used,  plus  seminars  to  keep 
everyone  up  to  date. 

GMC  Warren 


One  8-Hbur  Shift 


Supervisors  k 
Analysts,  Prog.  &  Coders  55 
Clerks  11 
Lihrarians  1 


Nine  operators  are  used  for  two  8-hour  shifts. 
Operation  tends  toward  open  shop.  " 

Methods  of  training  used  Includes  a  5-day  FORTRAN 


course,  taught  every  six 
the-job  training.'  ■"  ' 

GMC  Indianapolis 

weeks. 

supplemented  by  on- 

One  8-H6ur  Shift 

1  Two  8-Hbur  Shifts 

u 

Rec 

U 

Rec 

Supervisors 

k 

3 

k 

k 

Analysts 

2 

3 

2 

3 

Programmers 

7 

10 

7 

10 

Coders 

0 

3 

0 

3 

Clerks 

1 

1 

1 

1 

Librarians 

1 

1 

1 

1 

Operators 

1 

2 

2 

k 

Engineers 

1 

1 

1 

1 

In -Output  Op 

0 

1 

0 

2 

Operation  tends  toward  closed 

shop. 

Methods  of  training  used  includes  IBM  schools  and 


on-the-job  training. 

GMC  Indianapolis 

Two  8-Hbur  Shifts 

Supervisors  k 

Analysts  5 

Programmers  10 

Clerks  1 

Operators  k 

Technicians  1 

In-Output  Oper  k 

Tape  Handlers  &  Stock  Clerks  2 

The  personnel  requirements  as  outlined  above  de¬ 
serve  the  following  explanation: 

Supervisors  (k):  1  -  Manager  of  Data  Processing 


(This  includes  responsibility  for  not  only  7^5  opera¬ 
tions  and  programming,  but  also  all  of  EAM  opera¬ 
tions)}  2  -  General  Supervisor  of  i!DPj  5  -  Super¬ 
visor  of  705  Operations;  k  -  Supervisor  of  705  Pro¬ 
gramming. 

Programmers:  This  total  of  10  programmers  is  not 
a  normal  requirement.  Straight  maintenance  and  im¬ 
provement  on  an  established  computer  should  require 
somewhat  less  than  10.  By  the  same  token,  changing  ' 
from  one  generation  computer  to  another  will,  in 
most  cases,  call  for  a  substantial  increase  to  the 
programming  staff.  ActusQ.  programming  effort  at 
Allison,  under  the  present  circumstances  eind  includ¬ 
ing  temporarily  assigned  personnel  for  our  conver¬ 
sion  period  is  presently  at  I8. 

Ckieration  tends  toward  closed  shop. 

Methods  of  training  used  includes  IBM  programming 


classes  held  on  the  premises. 

All  other  training 

has  been  on-the-job  type. 

Gnmiman 

First  8-Hoiu:  Shift 

Second  8-Hbur  Shift 

Used  Recomm 

Used 

Recom 

Supervisors  6  6 

6 

7 

Anal.,  Prog,  C  10  15 

Clerks  1 

0 

1  or  2 

Operators  2 

In-Output  Op  1 

2 

In  addition  to  the  above  personnel  we  have  9  girls 
in  the  support  area  (keypunching,  verifying,  opera¬ 


tion  of  KAM  equipment). 

Operation  is  open  shop. 

Programming  classes  in  FORTIUW  given  to  open  aliop 
engineering  programmers.  Computing  Section  personnel 
available  for  consultation,  pui  lance,  and  aid  In 
debugging  operations.  Operating  personnel  trained 
on-the-job. 

Gulf 


One  8-Hbur  Shift 


Supervisors  • 

3 

Analysts 

2 

Programmers 

16 

Clerks 

5.5 

Librarians 

0.5 

Operators 

2 

In-Output  Operators 

1 

In  the  second  8-hour  shift,  1  additional  operator 
is  required.  Two  are  recommended. 

Figures  quoted  are  for  "closed  shop"  personnel. 
Personnel  quoted  as  programmers  are  considered  to 
be  programmer-analysts.  We  have  trained  about  225 
open-shop  personnel  in  the  FORTRAN  system.  More 
than  one-third  of  these  have  been  programming. 

We  have  our  own  training  group  which  trains  our 
programmers.  We  use  IBM  training  for  first  pass  on 
new  equipment.  Our  training  group  also  gives  a  20- 
hour  FORDjh.i'I  class  to  about  50  people  twice  a  year, 
IBM  PEL  Poughkeepsie 

One  8-Hbur  Shift  Three  8-Hbur  Shifts 


Supervisors 

Analysts 

5 

6 

Programmers 

10 

Coders 

5 

Clerks 

18 

3 

Librarians 

1 

Operators 

Engineers 

20 

18 

In-Output  Oper 

£5 

7 

Tape  Handlers 

3 

Figures  are  for  three  IBM  700-SerieB  systems. 

Personnel  figures  reflect  figures  for  machine 
operations  only.  The  5  systems  are  tightly  inter¬ 
locked  so  that  supervisory,  clerical,  Input/output 
operators  are  utilized  with  the  5  systems. 

Programming  groups  are  divided  into  two  general 
areas  -  Design  Automation  and  Scientific  Computation. 

Production  coordination  is  accomplished  by  utiliz¬ 
ing  an  Engineering  Process  Control  Group.  This  is  a 
technical -clerical  group  responsible  for  coordinating 
all  work  between  computing  groups  and  engineering 
in  general. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  customer  training 
programs  -  IBM  Sales,  on-the-job  training,  and  depart¬ 
mental  programming  and  operation  courses. 

IBM  GPD  DL  Endicott 


One  8-Hbur  Shift 


Supervisors  k 
Analysts,  Programmers,  Coders  25 
Clerks  1 
Librarians  1 
Technicians  1 


Nine  operators  and  5  engineers  are  required  for 
6  day,  5  shift  operation. 

Operation  tends  toward  closed  shop. 

Operators  are  given  on-the-job  training  and  pro¬ 
grammers  attend  a  programming  class  conducted  by 
department  personnel. 
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IBM  San-  Jose 


Band 


(Three  8-Hbur  Shifts 


Supervisors 

1  - 

Analysts 

2 

Programmers 

3 

Clerks 

2 

Librarians 

1 

Operators 

6 

Operation  tends  toward  open  shop. 

Marquardt 

One  8-Hbur  Shift 

Supervisors 

2 

Analysts 

2 

Erogrammers 

10 

Coders 

1 

Clerks 

3 

Operators 

3 

An  additional  operator  is  required  for  a  second 

8-hour  shift. 

Martin  Denver 

-One  -8-Hour  Shift 

Supervisors 

7 

-Analysts 

2 

Erogrammers 

35 

Clerks 

8 

Librarians 

3 

Operators 

17 

An  additional  two  operators  are  required  for  the 

second  8-hour  shift  and 
third  8-hour  shift. 

an  additional  one  for  a 

Operation  tends  toward  closed  shop. 

Mbst  classes  are  presented  by  the  computer  organ¬ 

ization  in  connection  with  on-the-job  training;  for 

new  equipment  -  classes 

conducted  by  the  manufacturer. 

North  American 

One  8-Hour  Shift 

Supervisors 

2 

Analysts 

7 

Programmers 

10 

Coders 

10 

Clerks 

3 

Librarians 

1 

Operators 

2 

Engineers 

3 

Technicians 

1 

In-Output  Operators 

2 

Tape  Handlers 

2 

Methods  of  training  used  includes  classes  and 

on-the-job  training. 

Pratt  and  Whitney 

Three  8-Hour  Shifts 

Used 

Recommended 

Supervisors 

3 

5 

-Analysts 

21 

30 

Erogrammers 

h 

0 

Coders 

10 

12 

Clerks 

2 

3 

Librarians 

0 

2 

Operators 

t- 

6 

Engineers 

3 

4 

Technicians 

1 

1 

Operation  tends  toward  closed  shop. 

Inexperienced  personnel  are  trained  hy  two  IBM 
Applied  Science  Representatives  with  supplementary- 
training  given  hy  our  Systems  group.  New  experienced 
personnel  are  indoctrinated  hy  our  Systems  group. 
Weekly  meetings  are  held  to  keep  the  entire  group 
abreast  of  all  new  developnents . 


Supervisors 

Analysts 

Erogrammers 

Coders 

Clerks 

Llhrarlans 

Operators 

Engineers 

Technicians 

InrOutput  Oper 


Three  8-Hbur  Shifts 
5 
5 

ko 

8 

3 

1 

5 

3 

3 

2 


(deration  tends  toward  closed  shop. 

Methods  of  training  includes  for  complete  novices, 
a  standard  short  course  in  computing  (one''man-  per 
class)  for  5-6  weeks,  plus  apprenticeship  to  exper¬ 
ienced  man. 

Raytheon 

One  8-Hbur  Shift 

Supearvlsors  1 

Analysts  2 

Erogrammers  10 

Clerks  1 

Llhrarlans  1 

Operators  2 

Engineers  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  IBM  training  courses 
and  on-the-joh  training. 


Eepuhlic  Aviation 


Supervisors 

Analysts 

Erogrammers 

Coders 

Clerks 

Librarians 

Operators 

Engineers 

In-Output  Operators 


One  8-Bbxjr  Shift 
Used  Recommended 
5 
5 

35 

2 

5  T 

0  1 

3 

3  3 

7  T 


Supervisor  category  does  not  include  manager.  Dig¬ 
ital  Computing  &  Data  Processing  Division.  Humber 
of  analysts  shown  include  only  those  directly  engaged 
in  Applied  Mathematics.  Erogrammers  shown  are  all 
program-analysts  for  engineering  applications,  busi¬ 
ness  applications  and  programming  techniques..  Coders 
only  during  training  period.  Clerks  include  secre¬ 
taries  and  schedulers.  Operators  include  console, 
tape  and  peripheral  equipment  operators.  Customer 
engineers  supplied  by  IBM.  In-Out  operators  include 
6  key  punch  operators  and  one  tape  operator. 

For  two  8-hour  shifts,  5  operators  are  used,  6 
recommended.  For  three  6-hour  shifts,  T  operators 
are  used,  6  recommended.  One  additional  engineer 
is  used  for  the  second  and  third  shifts.  Two  addi¬ 
tional  engineers  are  recommended  when  going  to  three 
8-hour  shift  operations. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  primarily  in-plant 
training  classes,  supplemented  by  off-site  training 
classes  held  by  manufacturer;  off-site  conferences  - 
Share,  ACM,  AMS,  etc. 

Sandia 

Two  8-Hour  Shifts 

Supervisors  5 

Erogrammers  29 

(^erators  8 

Operation  tends  toward  closed  shop. 

Method  of  training  used  is  on-the-job. 
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Socony 

Supervisors 

Erogrammers 

Coders 

Clerks 

Operators 

In-Output  Operators 


One  8-Bbur  Shift 
3 

10 

1 

1 

1 

1 


One  additional  operator  each  is  used  for  the  second 
and  third  shiflts.  Two  are  recommended.  Two  opera¬ 
tors  shovld  he  used  for  the  first  shift. 

Operation  tends  toward  open  shop. 

Erogrammers  are  trained  by  IBM  -Erogranmers  Schools, 
supplementary "programming  lectures  for  new  programmers, 
and  training  assignments  in  programming.  Operators 
are  trained  On-the-job. 

Standard  Oil  California 

One  8-Hbur  Shift 

Supervisors  3' 

Analysts  •  7 

Erogr  aimers  7 

Clerks ,  1 

Librarians  1 

Operators  3 

Technicians  U 

Five  operators  are  required  for  two  shift  opera¬ 
tion.  Six  operators  are  required  for  three  shift 
operation.  Eleven  programmers  are  recommended. 

Operation  tends  toward  open  shop. 

Eersonnel  are  trained  by  internal  Computer  Center 
staff  and  by  IBM  training  courses. 

Standard  Oil  Indiana 

One  8-Hour  Shift 

Supervisors  8 

Analysts  10 

Programmers  5 

Clerks  1 

Two  operators  are  used  for  two  8-hour  shifts. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  IBM  schools  and 
on-the-job  experience. 

There  are  approximately  20  people  outside  of  the 
computer  group  who  program  for  and  make  use  of  com¬ 
puter  facilities. 

Temco 

One  8-Hour  Shift 
Used  Recommended 
Supervisors  10 

Analysts  16  21 

Programmers  13  20 

Clerks  2  3 

Librarians  0  1 

Operators  6  8 

Technicians  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  formeil  classes 
and  on-the-job. 

United  Aircraft  (3) 

One  8-HOur  Two  8-Hour  Three  8-Hour 
Shift  Shifts  Shifts 


U 

R 

u 

R 

U 

R 

Supervisors 

11 

12 

12 

13 

12 

13 

Anal,  Pro,  C 

62 

79- 

•62 

79 

62 

79 

Clerks 

17 

20 

17 

20 

17 

20 

Librarians 

1 

1 

1 

1 

1 

,  1 

Operators 

5 

6 

10 

11 

11 

12 

In-Output  Op 

i4 

17 

17 

20 

17 

20 

Figure  for  librarian  is  also  included  in  Analysts- 
Erogrammers-Coders,  since  librarian  duties  are  part- 
time.  Supervisors  do  not  include  management -level 
personnel.  Peripheral  equipment  operators  are  in¬ 
cluded  in  operators.  The  figure  for  Input-Output 
Operatorsis  for  keypunohers,  verifiers  only.  Engi¬ 


neers  and  technicians  are  supplied  by  computer  manu¬ 
facturer. 

Operation  tends  toward  open,  shop. 

Analysts  are  trained  by  on-the-job  training  (with 
supervision),  a  course  In  Algebraic  Language,  and  a 
course  in  Machine  Language.  Outside  programmers  are 
given  an  Introduction  to  Machine  Computations  Course 
and  a  course  in  Algebraic  Language. 

Chance  Vought 

Three  8-Hour  Shifts 

Supervisors  3 

Analysts  5 

Programmers  10 

Coders  7 

Clerks  1 

Operators  l4 

Operation  tends  toward,  closed  shop. 

Methods  of  training  used  are  on-the-job  and  Vjo 
class  work. 

Westlnghouse  Baltimore 

One  8-Hour  Shift 

Supervisors  2 

Analysts  6 

Programmers  9 

Clerks  1 

Operators  2 

In-Output  Operators  1 

Secretary  1 

Operation  tends  toward  closed  shop. 

The  method  of  training  used  is  primarily  on-the- 
job,  however  a  few  selected  personnel  (5)  have  been 
sent  to  summer  courses  in  numerical  analysis.  Addi¬ 
tional  personnel  have  been,  trained  in  programming  by 
the  manufacturer.  Other  personnel  have  taken  evening 
education  programs  and  university  training  at  nearby 
schools. 

Westin^ouse  East  Pittsburgh 

One  8-Hour  Shift 

Supervisors  10 

Analysts  25 

Programmers  20 

Coders  3 

Clerks  3 

Operators  2 

Engineers  15 

Technicians  8 

In-Output  Operators  1 

Key  Punch  h 

Three  additional  operators  are  used  for  the  second 
8 -hour  shift  and  one  for  the  third. 

Operation  is  l/k  open  shop  and  3A  closed  shop. 

Cal  Tech  JPL 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  h  5 

Analysts-Prog-Coders  25  30 

Clerks  3  5 

Operators  3  3 

Key  Punch  Operators  2  2 

One  additional  operator  each  is  used  for  the  second 
and  third  8-hour  shifts.  The  operators  handle  nil 
IBM  70*t-  peripheral  equipment. 

Operation  tends  toward  closed  shop. 

MURA 

One  8-Hour  Shift 

Supervisors  1 

Analysts  2 

Programmers  6 

Operators  1|- 

Operation  tends  toward  open  shop. 

Seminars  are  conducted  for  training  purposes. 
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Ohio  State 

One  8-Hbiir  Shift 

Supervisors  3 

Analysts  -  5 

Erogranmers  I5 

Coders  20 

Clerks  3 

Librarians  1 

Operators  2 

Engineers  2 

Operation  tends  toward  closed  shop. 
lEES 

One  8-Hbur  Shift 

Supervisors  1 

Analysts  5 

Librarians  1 

Operators  1 

Erogrammers,  coders  and  clerks  are  students  and 
faculty. 

Operation  tends  toward  open  shop. 

Our  own,  educational  facilities  are  used  for  train¬ 
ing.  Regularly  scheduled  college  courses  in  the 
field  of  computer  and  data  processing  are  held. 

U  of  Cal  Los  Alamos 

One  8-Hbur  Shift 

Supervisors  7 

Analysts  8 

Erogrammers  17 

Coders  7 

Clerks  1 

Librarians  1 

Eight  operators  are  used  for  three  8-hour  shifts. 
Operation  tends  toward  open  shop. 

Erogramming  courses  are  offered  as  the  need  arises. 

U  of  Cal  Berkeley 

One  8-Hbur  Shift 

Erogrammers  7 

Coders  1 

Clerks  1 

Librarians  1 

Engineers  3 

Ten  operators  are  used  for  three  8-hour  shifts. 
Operation  tends  toward  open  shop. 

Methods  of  training  used  include  classes  and  on-the- 
job  training. 


U  of  Mich 

Engineers  supplied 

Academic  appointees  !)■ 

Clerical  &  keypunching  3 

Operators  3 

Fart  time  graduate  assistants  10 
Pull  time  programmers  1 


supplied  by  manufacturer 

3 

3 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

USA  BMA  (now  NASA)  (2) 

Good  time  176.3  Hburs/Week  (Average) 

Attempted  to  run  time  I8O.5  Hours/Week  (Average) 
Operating  ratio  (Oood/Attempted  to  run  time)  O.977 
Above  figures  based  on  period  1  Jan  60  to  3I  Mar  60 
Fassed  Customer  Acceptance  Test  _20  Jan  58 
Time  is  not  available  for  rent  to  outside  organiza- 
tlonn. 

Hburs  are  included  for  2  70*t's. 

USA  WSMR  CO 

Average  error-free  running  period  ItO  Hburs 

Good  time  68.5  Hovirs/tfeek  ^Average) 

Attempted  to  run  time  70  Hours/Week  (Average) 

Iterating  ratio  (Good/Attempted  to  run  time)  O.978 
Above  figures  based  on  period  1  Feb  60  to  1  May  60 
Passed  Customer  Acceptance  Test  10  Oct  59 
Time  is  available  for  rent  to  outside  organizations. 


USA  WSMR 

Good  time  52.11  Hours/Week  (Average) 

Attempted  to  run  time  52.65  Hours/Week  (Average) 
(grating  ratio  (Good/Attempted  to  run  time)  0.99 
Above  figures  based  on  period  1  Mar  60  to  30  Apr  60 
Passed  Customer  Acceptance  Test  5  Oct  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USN  David  Taylor 

Good  time  Ilk  Hburs/Week  (Average) 

Attempted  to  run  time  120  Hours/Week  (Average) 

Operating  ratio  O.96 

Above  figures  based  on  period  1  Jul  59  to  3I  Muy  60 
Passed  Customer  Acceptance  .Test  Nov  58 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

USNOL  White  Oak 

Good  time  5k  Hburs/Week  (Average) 

Attempted  to  run  time  58  Hours/Week  (Average) 

Operating  ratio  0.93 

Above  figures  based  on  period  1  Jan  60  to  3I  Mar  60 
Passed  Customer  Acceptance  Test  2  Feb  59 
Time  is  available  for  rent  to  outside  organizations. 
USAF  Eglln  AFB 

Good  time  132.7  Hcurs/Week  (Average) 

Atteaqited  to  run  time  168  Hours/Week  (Average) 

Operating  ratio  O.8O 

Above  figures  based  on  period  1  Jan  60  to  1  Apr  60 
Passed  Customer  Acceptance  Test  8  Mar  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


USAF  Edwards  AFB 
Good  time 

Attempted  to  run  time 
Operating  ratio 


63  Hburs/Week  (Average) 
85.2  Hours/Week  (Average) 
kO  to  1 


Above  figures  based  on  period  1  Jan  60  to  30  Apr  60 
Passed  Customer  Acceptance  Test  20  Feb  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USAF  SAC  Offutt 

Operating  ratio  O.85 

Above  figure  based  on  period  1  Sep  59  to  29  Feb  60 
Phssed  Customer  Acceptance  Test  May  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

A  figure  for  average  error-free  running  period 
would  be  unrealistic  and  possibly  misleading.  For 
example,  two  such  periods  might  be  1  hour  and  100 
hours,  respectively:  the  resulting  average  of  50  I/2 
hours  would  not  be  realistic. 

USAF  Kirtland  AFB 

Average  error-free  running  period  Month 

Good  time  298.9  Hours/Week  (Average) 

Attempted  to  run  time  302.0  Hours/Week  (Average) 

Operating  ratio  O.989 

Above  figures  based  on  period  1  Nov  59  ko  30  Apr  60 
Passed  Customer  Acceptance  Test  Aug  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

BFS  FAA 

Average  error-free  running  period  21.5  Hburs 

Good  time  50.6  Hburs/Week  (Average) 

Attempted  to  nm  time  55-6  Hours/Week  (Average) 

Operating  ratio  0.9I 

Above  figures  based  on  period  1  Jun  60  to  50  Jun  60 
Passed  Customer  Acceptance  Test  I5  Feb  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  Limited  time  is  available  on  5rd  shift 
with  no  priority.  This  is  subject  to  negotiation 
of  proper  contract. 
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NASA  Ames 

Good  time  Jj-l  Bburs/Week  (Average) 

Attempted  to  run  time  42.5  Hburs/Week  (Average) 

Operating  ratio  0.964 

Above  figures  based  on  period  1  Jan  60  to  1  Apr  60 

Passed  Customer  Acceptance  Test  22  Sep  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

We  have  not  kept  statistics  to  accvu'ately  determine 
an  error-free  running  period.  However,  we  have  been 
extremely  pleased  with  reliability. 

NASA,  Lewis 

60,  63.6,  0.941,  1  Dec  59  to  1  May  60,  27  Apr  59, 
not  available. 

HBS 

122,  128,  0.955,  1  Apr  59  to  31  Mar  60,  is  available 
to  qualified  organizations. 

NSA 

38.0,  39.3,  0.968,  1  Jan  60  to  31  Jan  60,  not  avail¬ 
able. 

TVA 

Approximately  40  hours,  55,  56,  O.98,  Jan  60  to  Jun 
60,  4  Jun  58;  is  available. 

Upon  request,  contractual  arrangements  for  use  of 
the  machine  may  be  made  with  outside  organizations. 
Allls-Chalmers 

26.8,  27,  0.993,  l  Apr  59  to  1  Apr  60,  May  58,  time 
is  available. 

AVCO 

110,  120,  0.92,  Jan  60  to  present,  Aug  58,  time  is 
available . 

Bell  Aero 

37,  40,  0.925,  Deo  57  to  Jul  60,  1  Deo  57,  time  is 
available. 

Bell  Tel  Whlppany 

3  days  (2  shlfts/day),  75,  90,  0.833,  Dec  59  to  Apr 
60,  23  Deo  59>  ia  not  available. 

Bell  Tel  Murray  tttU 

T5)  79)  0*95>  4  Jan  60  to  30  Jan  60,  Mar  58,  is  not 
available. 

Bendlx  Systems 

50,  49.5>  0-99j  14  Sep  59  to  present,  I5  Sep  59, 
time  is  available. 

All  work  performed  on  cost  plus  fixed  fee  basis 
Including  machine  time,  operating  labor,  and  pro¬ 
gramming  analysis  labor. 

CEIH 

57,  62.5,  0.91,  1  Jan  59  to  1  Jan  60,  Feb  57,  time 
is  available. 

The  workload  varies  from  week  to  week  depending 
on  the  requirements. 

Convalr  Fort  Worth 

108,  112,  0.964,  Sep  56  to  Jan  60,  I8  Mar  57j  is  nob 
available. 

Cornell  Aero 

35-38,  40,  0.912,  59  to  60,  57,  time  is  available. 
Convair  San  Diego 

78,  83,  0.94,  1  Jan  60  to  15  May  60,  Jan  57,  time  is 
available. 

Douglas  A-260 

6  Hrs,  no,  n5,  0.95,  Jul  59  to  Jul  60,  Jun  57, 
time  is  available. 

Douglas  A-850 

8  Hfs,  no,  n5,  0.95>  time  is  avanable. 

Douglas  B-250 

8  Hrs,  no,  n5,  0.95,  Jul  59  to  Jul  60,  May  57, 
time  is  available. 

GE  Evendale 

98,'  100,  0.98,  1  Jan  60  to  present,  Jan  56,  time  is 
available. 


GE  Schenectady 

69.8,  75.2>  0.95j  i  Jnn  60  to  26  Jun  60,  Jun  56, 
time  available  to  qualified  organizations. 

Have  run  3  month  on  3  shift  operation.  At  present 
are  running  on  two  shifts.  Attempted  to  run  time  is 
good  time  plus  machine  error  and,  bad  tape  time. 

GM3  Warren 

1  Hr,  61.3,  68.7,  0.892,  Mar  60  to  May  60,  May  56, 
available  to  qualified  organizations. 

G^K!  Indianapolis- 

7  Hrs,  34,  58,6,  0.92,  l8'Apr  60  to  13  May  60,  15  Nov 
59}  available  to  qualified  organizations. 

GMC  Indianapolis 

81.3,  93.0,  0.874,  21  Jun  60  to  20  Jul  60,  15  Jan  57, 
available  to  qualified  organizations. 

Because  of  our  present  plans  involving  the  IBM  7090 
delivery,  rental  of  705  or  704  computer  time  is  not 
now  considered.  Available  time  could  be  used  by 
other  Divisions  of  General  Motors  Corporation. 

Grumman 

68,  75,  0.91,  Jan  60  to  May  60,  1  Aug  58,  is  not 
available . 

Gulf 

0.95,  Mar  59  bo  Aug  60,  time  is  available. 

We  use  the  system  presently  about  I30  hpurs/month 
ourselves  and  rent  about  100  hours/month  to  outside 
users.'  Peripheral  equipment  added  in  October  1959. 
IBM  PDL  Poughkeepsie 

95.9,  105.3,  0.911,  1  Jan  60  to  27  May  60,  Aug  59,  ' 
is  not  available. 

Attempted  to  run  time  is  based  on  actual  produc¬ 
tive  work  time  of  computer  which  does  not  Include 
maintenance,  idle  time,  power  failure,  etc.  Good 
time  is  productive  time  less  setup  and  machine  rerun. 
IBM  GPD  DL  Endlcott 

70  Hrs,  118,  122,  0.967,  26  Mar  60  to  20  May  60, 

Mar  57,  is  not  available. 

IBM  San  Jose 

90,  91,  0.989,  1  May  60  to  51  Jul  60,  8  Feb  60, 
time  is  available. 

IBM  EC  lorktown  Heights 
Passed  Customer  Acceptance  Test  Aug  56 
Time  is  not  available. 

Lockheed  Marietta 

92.21,  102.50,  0.90,  1  Jan  60  to  1  May  60,  time  is 
available  to  qualified  organizations. 

Marquardt 

40,  4l,  0.98,  1  Jan  60  to  1  Apr  60,  Deo  57}  time  is 
available. 

Ifartin  Denver 

8  Hrs,  150,  156,  0.96,  1  Jan  60  to  30  May  60,  1  Mar 

57}  is  not  available. 

North  American 

2  Hrs,  45.6,  46.5,  0.98,  Jan  60  to  Mar  60,  Jan  57, 
time  is  available. 

Attempted  to  run  time  does  not  include  schediiled 
or  unschedxiled  maintenance. 

Pratt  and  Whitney 

398,  4l0,  0.97,  1  .Jan  59  to  31  Dec  59,  28  Jul  58, 
is  not  available. 

Hand 

4  Hrs,  80-85,  105,  0.785,  1  Jan  60  to  1  Jun  60, 

Mar  56}  time  is  available. 

Raytheon 

Time  is  available. 

Republic  Aviation 

100,  110,  0.90,  Jan  60  to  Mar  60,  Oct  58,  is  not 
available . 

Main  operating  malfunctions  of  the  704  center  about 
the  tape  system. 
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Sandia 

Attempted  to  ruii  time  80  Hours/Week  (Average) 

Operating  ratio  0-95 

Passed  Customer  Aooeptanoe  Test  Nov  5® 

Time  is  not  available 
Sooony 

70,  76,  0.92,  1  Apr  60  to  30  Apr  60,  time  is  available 
to  qualified  organizations. 

Standard  Oil  California 

93.1,  95.1,  0.947,  Feb-60  to  Apr  60,  Jul  57,  time 
is  available. 

Standard  Oil  Indiana 

61,  62,  0.984,  1  Jan  60  to  31  Aug  60,  1  Apr  60,  time 
is  available. 

Outside  organization  use  is  8,856  of  total  use  per 
month. 

Temco 

5  Hfs,  55,  57,  0.964,  1  Jun  60  to  30  Jun  60,  4  Apr  60, 
time  is  available. 

United  Aircraft  (3) 

12  Hfs,  71.12,  77.82,  0.914,  1,  Jan  60  to  3I  Mar  60, 

Jun  57,  time  is  available  to  qualified  organizations. 

Outside  time  depends  upon  work  load  and  restricted 
to  second  and  third  shifts.  Good  time  includes  cal¬ 
culation,  program  testing.  Improvement  of  techniques 
and  laboratory  error.  In  addition  to  these,  attempted 
to  fun  time  includes  machine  error,  scheduled  and 
unscheduled  maintenance. 

Chance  Vought 

74,  77,  0.96,  Jan  59  to  Dec  59,  Aug  57,  time  is 
available. 

Westinghouse  Baltimore 

38.65,  45,  0.859,  Jah  60  to  Jun  60,  Sep  57,  time  is 
available  to  qualified  organizations. 

Westinghouse  East  Pittsburgh 
4  Hrs,  78.3,  79.1,  0.99,  1  Jan  60  to  3I  Mar  60. 

Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  during  the  evening  if  the  load  is  light. 
Cal  Tech  JED 

89,  90,  0*98,  Jan  60  to  May  60,  3  Oat  58,  is  not 
available. 

MURA 

52,  60,  0.87,  Mar  59  to  Apr  60,  7  Nov  56, 

Time  is  available  to  other  government  sponsored 
work  and  other  AEC  work  only. 

TEES 

Passed  Customer  Aooeptanoe  Test  9  Oeo  59 

Time  is  available  for  rent  to  outside  organizations. 

U  of  Cal  Los  Alamos 

1800,  1900,  0,95,  58  to  60,  58,  time  is  available 
to  qualified  organizations. 

Data  refers  to  3  systems. 

U  of  Cal  Berkeley 

155,  160,  0.96,  1  Dec  59  to  30  Apr  60,  1  Nov  59,  ' 
time  is  available  to  qualified  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  are  high  speed,  floating 
point,  compatibility  with  709  and  7O9O,  and  large 
core  memory. 

Recommended  procedures  for  magnetic  tape  storing, 
shipping,  and  protection  from  humidity,  temperature, 
electrical,  fire,  or  other  damage: 

Acetate  Base  Tape: 

Storage  for  frequent  usage. 

Relative  humidity  40  to  6056 
Tempefature  65  to  80°P, 

Should  the  tape  be  exposed  to  atmospheric  conditions 
outside  the  above  limits  for  more  than  four  hours, 
the  following  specifications  would  apply: 


Storage  for  Infrequent  usage. 

Temperature  4o  to  120  P. 

The  tape  must  be  placed  in  a  dust  proof  container  and 
hermetically  sealed  in  a  plastic  bag.  Before  re-us- 
Ing,  the  tape  must  be  reconditioned  by  allowing  it  to 
remain  in  the  conditioned  atmosphere  for  a  length  of 
time  equal  to  the  time  it  was  away.  Twenty-four 
hours  reconditioning  is  necessary  if  the  tape  is  re¬ 
moved  for  longer  than  twenty-four  hours.  \ 

5.02  Hylar  Base  Tape  -  •  S' 

Storage  for  frequent  or  infrequent  usage. 

Relative  humidity  0  to  80^ 

Temperature  40  to  120°F. 

The  tape  should  be  stored  in  a  dust  proof  container. 
Should  the  tape  be  exposed  to  atinospherlc  conditions 
outside  the  above  limits  for  more  than  four  hours, 
it  must  be  reconditioned  by  allowing  it  to  remain  at 
the  given  condition  for  a  length  of  time  equal  to 
the  time  it  was  away.  Twenty-four  hours  recondition¬ 
ing  is  necessary  if  the  tape  is  removed  for  longer 
than  twenty-four  hours. 

The  upper  limit  on  humidity  is  given  to  prevent  the 
formation  of  fungus  and  mold  growth.  This  limit  may 
be  exceeded  by  hermetically  sealing’  the  tape  in  a 
plastic  bag. 

General  Erecautions: 

The  tape  should  not  come  in  contact  with  magnetic 
material  at  any  time  and  should  never  be  subjected 
to  strong  magnetic  fields.  Either  of  these  can  cause 
the  loss  of  Information  or  the  introduction  of  noise. 

When  shipping  magnetic  tape,  the  reel  should  be 
placed  in  a  dust  proof  container  and  hermetically 
sealed  in  a  plastic  bag.  Additional  support  should 
be  obtained  by  enclosing  in  an  individual  cardboard 
box. 

USA  BMA  (now  NASA) 

Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera- 
tiire  and  physical,  electrical,  fire,  or  other  damage 
Include  the  use  of  external  labels  (pressure  adhesive) 
and  tape  cabinet  storage  in  the  computer  room. 

USA  BMA  (now  NASA) 

Outstanding  features  include  the  tape  switching  device. 

USA  WSMR  CO 

An  outstanding  feature  is  that  jobs  are  run  xmder 
an  automonitor  system.  Also,  operator  motions  are 
out  to  a  minimum,  saving  machine  time  and  reducing 
the  chance  for  operator  errors.  The  machine  is  used 
more  efficiently  as  all  input-output  is  magnetic  tape 
under  this  system. 

Tapes  are  labeled  under  one  of  three  categories, 
scratch  tapes  which  are  used  for  input  and  output, 
library  tapes,  and  project  tapes.  Tapes  are  kept  in 
plastic,  dust  free  containers  when  not  in  use  and 
are  stored  in  metal  tape  cabinets.  The  tape  cabinets 
are  kept  in  a  room  where  temperature  and  humidity  are 
controlled. 

USA  WSMR 

Unique  system  advantages  are  the  SHARE  Service 
Routines  and  Library. 

Tape  procedures: 

Each  tape  is  labeled  with  an  adhesive  marker  with 
identification  of  its  contents.  Tapes  are  stored  in 
a  metal  cabinet  easily  accessible.  Cabinets  are  man- 
ufeutxrred  by  Wright  Line  Inc.,  Worchester,  Mass. 

USN  David  Taylor 

Outstanding  feature  is  modification  of  a  Remington 
Hand  high-speed  printer  to  accept  IBM  704  tapes  for 
print  out. 

USNOL  White  Oak 

Tapes  are  stored  in  metal  cabinets  in  the  same  con¬ 
trolled  area  as  the  computer. 

i 


USA?  Kglln  APB 

This  704  will  handle  the  Sage  Computer  (FSQ-7) 
generated  tape  (52  hit  word). 

Adjacent  to  the  computer  is  a  vault  for  housing  all 
tapes  not  in  the  data  reduction  cycle. 

USAP  Edwards  APB 

An  outstanding  feature  Is  internal  accounting  olocP 
for  timekeeping  purposes. 

Plastic  tape  containers  are  used  to  protect  from 
humidity,  temperature j  metal  containers  are  used  for 
shipping.-  Locally  reproduced  forms  are  utilized  for 
latellng. 

USAP  SAC  Of futt . 

Each  magnetic  tape  has  been  assigned  a  serial  num¬ 
ber  in  order  to  facilitate  Identification  and  control 
for  processing  and  stripping  purposes.  Additional 
identification  is  accomplished  by  attaching  paper 
labels  to  tape  reels  and,  in  some  cases,  by  color 
coding  tape  reels  or  their  containers. 

The  majority  of  tapes  are  retained  either  in  the  1 
machine  room  proper  or  in  adjacent  areas  of  the  SAC 
Underground  Control  Center,  all  of  which  are  o£  per= 
manent-type  construction,  and  operated  in  accordance 
with  normal  electrical  and  fire  preventive  precau¬ 
tions.  Machine  room  and  other  storage  area  tempera¬ 
ture  and  humidity  ranges  have  proven  to  be  adequate 
for  tape  storage.  All  using  personnel  are  instructed 
in  proper  tape-handling  procedures.  Smoking  is  not 
permitted  in  the  machine  room  or  other  areas  contain¬ 
ing  uncased  tapes. 

BPS  PAA 

Outstanding  feat\ires  are  graph  plotting  device  in¬ 
stalled  on  the  printer  to  print  graphs  using  plus 
characters  with  30  inch  x  30  inch  resolution.  Three 
tape  drives  have  ungapped  read  feature  where  a  tape 
can  be  read  with  a  two-word  inter-record  gap  instead 
of  conventional  3/4  inch  inter-record  gap. 

Tape  labelling  -  gum-backed  paper  label  used.  Stor¬ 
age  -  tapes  are  stored  in  computer  room  under  controlled 
humidity  and  temperature.  Shipping  -  shipped  in  spec¬ 
ially  designed  cartons.  Protection  from  humidity  - 
shipped  sealed  in  plastic  bags.  Temperature  and 
physical  -  tape  handling  areas  have  controlled  teii^r- 
atwe.  Physical  damage  is  controlled  by  tale  handling 
techniques, ■  Electrical,  fire,  or  other  damage  -  plans 
are  to  protect  master  files  in  a  specially  constructed 
safe. 

NASA  Ames 

Nothing  is  planned  for  protection  against  damage. 
Labelling  is  done  on  cards  inserted  in  holder.  We 
have  a  very  small  library. 

N/SA  Lewis 

Outstanding  feature  is  open  shop  programming  using 
"Fortran"  compiler  automatic  operating  system  and  the 
modified  General  Motors  "Monitor"  System. 

TVA 

TVA  has  a  16,384  word  drumless  f<A  System.  Modifi¬ 
cations  necessary  to  run  programs  written  by  other 
installations  for  machines  with  drums  are  made  by  an 
IBM  applied  science  representative  and  a  TVA  systems 
programmer.  An  important  program  in  this  category 
is  the  FOKERAN  compiler  which  is  maintained  by  IBM 
for  the  4,096  word,  8,192  word,  or  32,768  word  systems. 

Tape  librarian  maintains  all  tapes,  including 
labelling,  assignment  to  jobs,  and  recording  of  tape 
assignments.  Tapes  stored  in  cabinets  in  the  704 
room  for  humidity  and  temperature  control.  Copies 
of  important  master  tapes  maintained  in  another  build¬ 
ing  as  precaution  against  destruction  of  tapes  held 
in  704  room.  Temperature  alarms  and  COp  fire  extin¬ 
guishers  spaced  around  the  704  room,. 


Bell  Tel  Whlppany 

Outstanding  features  are  Sage  compatibility.  Share 
standard  system,  J.  B.  Lewis  Tape'  Switching  Network, 
and  Bell  System  input -output  and  monitor  system. 

For  the  protection  of  magnetic  tape,  standard  704 
Installation  (maniuil)  procedures  .are  followed.  The 
computer  area  is  equipped  with  fire  detection  appara¬ 
tus. 

Bendix  Systems 

Outstanding  features  are  HEAD  DRUM  Continuously, 
REAL  TIME  Package,  and  special  store  instructions 
for  masking  instructions'. 

Unique  system  advantages  are  that  the  above  two 
itenis  are  used  with  the  Bendix  COED  (Computer  Opera¬ 
ted  Electronic  Display)  System  for  real-time  alpha¬ 
numeric  and  graphical  presentation. 

The  IBM  704  at  Bendix  Systems  Division  has  an  un¬ 
usual  input/output  device  attached.  This  device, 
the  BSD  simulation  tool  (COED  (Computer  Operated 
Electronic  Display),,  is  used  as  a  display  and  input 
output  data  device  in  obtaining  design  data  and  for 
evaluating  systems  employing  a  man/machlne  interface. 
The  device  lis  comprised  of  three  basic  units:  the 
I/O, discrete  buffer,  the  drum  buffer,  and  a  DIGITRON 
display  unit.  The  l/O  discrete  buffer  performs  in¬ 
put  of  program  control  commands  by  means  of  switches 
and  a  program  interrupt  feature,  and  receives  out¬ 
puts  in  the  form  of  binary  signals  which  are  used  to 
signal  visual  indicators.  The  drum  buffer  perfonns 
the  control  necessary  to  extract  data  from  the  IBM 
drum  on  a  cycle  basis  fOr  display  on  a  DIGITRON 
cathode  ray  tube.  The  DIGITRON  display  unit  manu¬ 
factured  by  Marquardt  Corp.,  decodes  binary  words 
and  generates  positional  data,  alphanumeric  charac¬ 
ters  (64),  EUid  lines  between  any  two  specified  points. 
This  device  in  conjunction  with  the  IBM  704  Computer 
may  be  used  to  develop  design  parameters  In  complex 
weapon  display  systems,  air  traffic  .control  problems, 
radar  displays,  industrial  control  monitoring,  and 
many  other  applications. 

Magnetic  tapes  containing  information  to  be  saved 
are  labelled  -with,  gummed  paper  labels  on  which  the 
identifying  Information  is  writ-ten.  Tapes  not  in 
use  are  always  kept  in  plastic  containers  to  prevent 
damage  and  to  keep  the  tapes  dirt  free.  These  are 
stored  in  open  tape  racks  in  an  air  conditioned 
facility,  to  provide  -temperature  and  humidity  control. 
No  special  provision  is  made  for  fire  damage. 

CEIR 

Tapes  are  labelled  -with  Labelon  Plastic  Tape.  Tapes 
are  shipped  in  special  metal  oases.  Tapes  are  stored 
in  humidity  and  temperat-ure  controlled  rooms.  Fire 
extinguishers  are  placed  throughout  machine  room  and 
tape  library. 

Convalr  Fort  Worth 

Magnetic  tapes  are  labelled  with  Insert  cards,  placed 
in  plastic  cans  and  stored  in  metal  racks.  They  are 
stored  in  the  computer  area  -with  continuous  tempera¬ 
ture  and  humidity  control.  The  entire  area  is  pro¬ 
tected  by  heat  sensors  and  a  sprinkler  system. 

Convalr  San  Diego 

Outstanding  features  are  direct  tie  with  test  facil¬ 
ity  area  (2  iailes)  by  direct  phone  line  at  magnetic 
tape  speed  -  tape  to  tape. 

Magnetic  tape  is  kept  in  the  same  room  as  the  704 
which  is  kept  under  air  conditioned  control  at  all 
times. 

GE  Evendale 

Outstanding  features  are  that  machine  has  on  line 
linkage  to  test  cell  to  perform  automatic  test  data 
reduction,  machine  is  equipped  -with  interruptablllty 
device  permitting  instantaneous  processing  of  the  ' 
data  upon  demand  fri'i-  the  test  site,  and  machine  is 
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controlled  ty  monitor  system,  so  that  the  only  time 
a  human  operator  does  anything  to  the  machine  con¬ 
figuration  is  when  the  program  deviates  from  "stand¬ 
ard".  All  directions  for  supplemental  action  are 
printed  on-line. 

Only  operators  handle  tapes.  Tapes  are  stored  in 
plastic  containers  which  are  then  kept  in  closed 
metal  cabinets.  Tapes  are  kept  in  constant  tempera¬ 
ture,  constant  humidity  room. 

GE  Schenectady 

Outstanding  feature  is  the  printer  -  1,000  lines 
per  minute  with  record  select  so  that  four  reports 
can  be  intermixed  on  one  tape.  Unique  system  advan¬ 
tage  is  the  speed  of  off-line  printer,  mixture  of 
check-out  and  production  runs  in  automatic  system. 

System  is  made  up  of  a  704  with  10  tapes  and  738 
core.  Off-line  equipment  includes  one  IBM  card  to 
tape  reader  and  one  1,000  line  a  minute  Anelex  printer. 

Tape  handling  procedures:  Tape  reels  numbered.  3 
part  tape  labels  containing  reel  number  and  contents- 
1  on  reel,  1  on  case,  3  returned  to  customer.  Tape 
storage  room,  humidity  and  temperatiire  controls,  fire 
protection-majority  of  tapes  stored  in  separate  room, 
open  area  in  computer  room,  hand  fire  extinguishers. 

GMC  Warren 

Outstanding  feature  la  multi- job  monitor  that  allows 
such  things  as  FORTRAN  compilation.  SAP  assembly 
along  with  immediate  execution.  IBM  manual  tape 
switching  between  704  and  peripheral  equipment. 

General  Motors  programmable  time  clock  is  a  unique 
system  advantage. 

Tapes  are  stored  on  numbered  reels  within  metal 
cabinets  located  in  the  computer  room. 

GMC  Indianapolis 

All  reels  of  magnetic  tape  contain  as  the  first 
record  a  label  consisting  of  the  tape  serial  number, 
date  written,  description  of  tota  contained,  and  a 
purge  date  for  the  recorded  date.  Every  program 
tests  all  tapes  used  for  proper  assignment  of  input 
and  expired  purge  dates  for  output  prior  to  process¬ 
ing,  Working  tapes  are  stored  in  the  same  tempera¬ 
ture  and  humidity  controlled  area  as  the  computer. 
Historical  tapes  are  stored  in  a  fireproof  vaifLt 
located  in  a  plant  approximately  I/2  mile  from  the 
computer  building. 

Grumman 

A  monitor  (executive)  system  is  being  used  to  run 
approximately  75S^  of  our  current  programs  on  the  IBM 
764.  This  system  was  GM  "F"  System.  By  this  execu¬ 
tive  control  program,  tape  is  used  exclusively  for 
input/output  operations  and  idle  time  between  programs 
is  held  to  a  minimum. 

At  present  a  "Reeil  Time  Package"  is  being  installed 
which  will  enable  the  computing  facility  (analog  and 
digital)  to  actually  combine  hardware  for  solution 
of  problems  vdiere  this  configuration  shows  real 
advantage . 

Nothing  imlque  has  been  adopted.  We  attempt  to 
eliminate  as  much  as  possible  tape  difficulties, 
by  conscientiously  stripping  our  tapes  at  regular 
Intervals  and  in  this  way  our  debugging  operations 
seldom  consider  worn  tapes. 

Gulf 

SpeciEO.  room  for  magnetic  tapes,  always  air  condi¬ 
tioned. 

IBM  EDL  Poughkeepsie 

All  tape  is  stored  in  a  fire-proof  room  in  closed 
cabinets.  This  room  being  air-conditioned,  sprinkled 
and  under  the  supervision  of  a  tape  librarian.  At 
appropriate  Intervals,  master  tapes  are  removed  and 
stored  in  Vital  Record  Storage  outside  Poughkeepsie, 
New  York. 


IBM  GPD  DL  Endicott 

Outstanding  features  are  half  word  arithmetic,  half 
word  logic,  copy  and  add  and  carry,  12  sense  switches, 
back  space  file,  and  tape  validity  check  (717)- 

Tapes  externally  'labelled,  stored  in  metal  tape 
racks  in  an  air  conditioned  room  with  fire  detection 
system. 

IBM  RC  Yorktown  Heights 

Outstanding  features  are  programmable  accounting 
clock,  backspace  file,  floating  point  trap,  buttons 
used  with  MAD,  and  l/O  indicator  lights. 

Tapes  are  numbered  and  then  assigned.  They  are 
stored  in  fireproof  cabinets  in  the  machine  room  so 
that  they  are  always  at  the  temperature  and  humidity 
of  the  machine  room. 

Martin  Denver 

Tapes  are  identified  by  reel  number  and  a  job  label, 
tape  usage  log  is  maintained  for  periodic  trimming 
of  tape.  Tape  cabinets  are  used  for  vertical  storage 
of  reels  in  sealed  plastic  container.  No  special 
caution  found  necessary  for  humidity  or  temperature 
effects  other  than  normal  computer  room  environment. 

Pratt  and  Whitney 

Outstanding  features  are  universal  tape  selector 
used  with  the  704.  Tape  selector  enables  us  to  go 
from  one  job  to  the  next  in  a  minimum  amount  of  time. 

Republic  Aviation 

All  tapes  are  labelled,  scheduled  retention  of  pre¬ 
vious  master  files  and  activity  files,  duplicate 
master  files,  air  conditioning,  dust  and  humidity 
control. 

Socony  / 

This  computer  configuration  conforms  to  the  minimum 
requirements  as  established  by  the  SHARE  organization. 

All  tapes  stored  in  computer  room. 

Standard  Oil  of  California 

Unique  system  advantages  are  the  special  instruc¬ 
tions  on  machine:  backspace  file,  floating  point 
trap,  copy  and  add  logical.  The  system  has  a  32,768 
word  memory,  8  tape  stations  and  magnetic  drums. 

Recommended  are  the  IHM  procedures  in  "Magnetic 
Etiquette"  Form  570-O702. 

Standard  Oil  Indiana 

All  tapes  numbered,  non-eraseable  tapes  have  gummed 
labels  attached.  Storage  of  tapes  is  in  computer 
room.  High  and  low  humidity  and  temperature  control 
to  cut  off  power.  Fireproof  building  plus  extinguish¬ 
ers  and  fire  hoses. 

United  Aircraft  (3) 

Outstanding  features  are  the  universal  tape  selec¬ 
tor,  automatic  logger  system,  and  MAPP  converter. 

Unique  system  advantages  are  the  ability  to  select 
tapes  from  the  machine  console,  records  accounting 
Information  on  punched  cards  automatically,  and  sys¬ 
tem  converts  from  magnetic  tape  to  perforated  paper 
tape  with  read  back  checking  features. 

Magnetic  tape  records  in  card  form  maintained.  Tape 
racks  and  cabinets  used  for  storage.  No  special 
shipping  procedures.  Tapes  stored  in  metal  cabinets 
in  machine  room  which  is  air  conditioned,  humidity 
controlled,  and  contains  a  fire -detection  system. 

Chance  Vought 

A  unique  system  advantage  is  the  operating  control 
system. 

Tape  handling  procedures  Include  label  reel  and 
store  by  fixed  location,  closed  storage  for  tapes, 
and  tapes  are  in  air  controlled  room. 

Bell  Aero 

Tapes  are  kept  in  plastic  cans  in  steel  cabinets. 

The  storage  room  is  kept  at  the  same  temperature  and 
humidity  as  the  computer  room. 
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Westlnghouse  Baltimore 

A  unique  systan  advanteige  is  AOTOESy  (Automatic 
Multiple  EroBlem  Tape-to-Tape  Operating  System), 

Each  tape  is  identified  by  a  small  card,  Tapes 
are  kept  in  storage  cabinets  in  the  temperature  and 
humidity  controlled  computer  room.  A  study  is  being 
made  to  determine  what  kind  of  fire  proof  storage 
equipment  will  adequately  protect  tapes  against 
major  disasters. 

U  of  Cal  Los  Alamos 

Individuals  have  responsibility  for  tape  labelling. 
Tapes  are  kept  at  same  temperat^u•e  and  humidity  as 
machines. 

FUTURE  PLANS 

Manufacturer 

The  steps  upward  in  capacity  of  computers  from  the 
'folk  were  to  the  709  ™d  709O. 

USA  BMA  (now  HASA) 

The  7(A-"1  described  has  since  been  ret\imed  to  IBM 
and  in  its  place  a  7O9O  System  has  been  installed. 

A  second  709O  System  will  replace  the  709  Computer 
and  the  YOk-2  will  be  returned  to  IBM.  The  present 
peripheral  equipment,  720,  730  and  controls,  will 
be  replaced  by  IkOl  Data  Handling  Systems. 

USA  WSMR  CO 

Heal  time  flight  analysis  run  on  a  7090  or  comparable 
computer. 

USN  David  Taylor 

It  is  planned  to  turn  this  IBM  70^  System  in  for  an 
IBM  7090  System. 

USNOL  White  Oak 

Plan  to  Install  a  Type  l401  Data  Processing  System. 
This  will  replace  the  present  off-line  emipment, 

(tape  printer  and  card-to-tape  converterj. 

USAP  Eglin  APB 

IBM  7090  Computer  as  a  capacity  replacement  for  the 
704.  Two  channels,  Ik  Model  IV  Tape  Drives,  32K 
core. 

IBM  IkOl  Systems  as  a  replacement  for  the  Tlk,  720A 
and  77k* 

USAP  Edwards  APB 

It  is  anticipated  to  acquire  a  720-721  System, 

High  Speed  Printer  juid  Punch. 

It  is  anticipated  to  acquire  an  IBM  7090  System  • 
which  will  consist  of  the  following  equipment: 

7100  -  2  units,  7151,  7302,  7606,  7607  -  2  units, 

7608,  7618,  II  7617  -  2  units,  IV  729  -  5  units, 

711,  721,  716,  Ik01-C3,  lk02,  lk03,  and  H  729  -  7 
units. 

USAP  SAC  Offutt 

The  computer  system  described  herein  was  established 
as  an  interim  facility  to  support  SAC  needs  pending 
development  of  a  much  more  sophisticated  and  inclu¬ 
sive  system  specifically  designed  to  support  the  SAC 
mission.  The  prime  contractor  for  this  system  - 
designated  as  k65L,  the  Strategic  Air  Command  Control 
System  -  is  the  International  Electric  Corporation, 
a  subsidiary  of  International  Telephone  and  Telegraph 
Corporation.  The  data  processing  subsystem  of  k65L, 
for  which  IBM  is  the  sub-contractor,  will  contain 
multiple  AN  PSQ-31  Computers,  now  being  developed, 
which  either  individually  or  collectively  will  have 
a  much  greater  speed,  capacity  and  scope  then  does 
the  present  system.  It  will  be  sometime,  however, 
before  the  k65L  System  will  have  sufficiently  devel¬ 
oped  to  replace  the  70'^  Computer  System  now  in  use. 
USAP  Kirtland  APB 

Future  workloads  indicate  a  need:  for  a  faster  machine.. 
Future  planning  is  for  a  transistorized  high-speed 
electronic  computer  of  the  IBM  7090  class  to  replace 
the  present  system. 


BPS  FAA 

We  now  have  the  Havaid  Check  and  Evaluation  System 
and  the  Intermediate  Altitude  Position  Fix  System. 

A  proposed  system  is  the  Basic  Altitude  System. 

New  components  to  be  acquired  are  off-line  tape-to- 
card,  off-line  card-to-tape,  and  a  ikOl  to  replace 
other  off-line  imits, 

NASA  Lewis 

An  IBM  ikOl  has  been  ordered.  It  will  take  over  all 
off-line  tasks  and  some  on-line  tasks  connected  with 
the  70k  operation.  Later  some  input-output  service 
for.  the  1103  will  be  picked  up.  Also  some  payroll 
and  inventory  services. 

TVA 

Equipment  on  order  consists  of  IBM  IkOl  Model  C3, 
lk02,  lk03  Model  II,  and  729  Model  II  (2).  Equip¬ 
ment  to  be  released  upon  receipt  of  above  are  the 
IBM  7H^,  717,  722,  759,  757,  758,  and  727  (2). 
Allis-Chalmers 

Propose  adding  6  tape  units  and  a  drum  unit. 

Propose  installing  an  IBM  709O  within  2  years,  and 
operating  an  integrating  computing  system. 

AVCO 

This  system  is  being  replaced  in  the  next  six  months 
by  a  PHILCO  Gh-ansac  System. 

Bell  Tel  Whlppany 

Three  IBM  IkOl  Systems  to  replace  off-line  equiiment. 
Bell  Tel  Murray  Hill 

Plan  to  replace  70k  by  7^90,  peripheral  equipment  by 
ikOl's  (3). 

Bendix  Systems 

During  the  next  year,  consideration  is  being  given 
to  expansion  from  an  8,192  word  core  storage  unit  to 
a  32,768  word  core  storage  unit. 

CEU? 

IBM  7090  to  be  in  operation  in  Arlington,  Virginia. 
IBM  7090  to  be  in  operation  in  New  York,  New  York. 
Convair  Port  Worth 

Proposed  new  equipment  is  as  follows: 

An  IBM  ikOl  System  to  replace  the  peripheral 
equipment . 

An  IBM  7090  System  to  replace  the  7<A. 

Additional  applications  are  constantly  being  pro¬ 
grammed.  The  file  of  cxurently  active  programs  for 
the  IBM  70k  consist  of  approximately  30O  programs. 

GB  Evendale 

Expect  to  get  IBM  7090*  Systems  plans  call  for  PAP/ 
FORTRAN/SUEGE  to  be  basic  compilers.  Monitor  system 
will  handle  communication  problem. 

GMC  Warren 

Replace  the  existing  JOh  and  associated  peripheral 
equipment  with  an  IBM  7090  supported  by  IBM  ikOl 
Systems  to  handle  the  input-output  processing. 

GMC  Indianapolis 
IBM  7090  System  to  be  installed. 

GMC  Indianapolis 

Present  plans  call  for  the  cancellation  of  our  703 
and  70k  Systems  and  the  acquisition  of  a  709O  System 
and  three  ikOl  auxiliary  systems.  This  computer 
system  is  to  be  shared  by  both  the  commercial  and 
scientific  parts  of  our  organization.  Because  of 
the  tremendous  increase  in  speed  of  this  computer  we 
plan  to  convert  two  shifts  of  705  operations  and  one 
shift  of  70h  operation  into  a  combined  one  shift  or 
less  7090  operation.  Any  e:q)anslon  of  present  appli¬ 
cations  or  the  mechanization  of  new  problems  will, 
of  course,  not  occur  until  we  have  approached  a  degree 
of  computer  efficiency  that  will  justify  additional 
shift  rental  costs. 

Grumman 

With  the  growth  in  the  computing  requirement  for  oiu- 
Engineering  Department  occurring  over  the  past  10 
years,  we  expect  to  obtain  in  the  near  future  greater 
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computing  capacity  to  handle  an  increasing  load. 
Therefore,  newer  high  speed  engineering  computers 
are  being  evaluated  for  our  needs.  It  is  anticipated 
that  a  powerful  computer  would  he  complemented  with 
smaller  computing  devices,  which  engineers  could 
directly  apply  to  small  one-time  problems. 

Gulf 

Proposed  are  an  IBM  l401,  an  liM  TO^O,  and  a  ma;^etio 
tape  transmission  system. 

IBM  PDIi  Poughkeepsie 

Our  present  T05  and  704  Systems  will  be  replaced 
by  7080  and  709O  Systems.  .  ■  j. 

Peripheral  equipnent  will  be  replaced  by  l401  Sys¬ 
tems  and  systems  operations  will  be  oriented  to  tape 
Input/output  operation. 

IBM  GPD  DL  Endicott 

Column  binary  modification  for  card  to  tape  (off 
line)  is  being  ordered  for  use  with  the  HC  MAD  Moni¬ 
tor  which  requires  column  binary. 

A  l401  System  to  be  used  as  peripheral  equipment 
for  the  7090  has  been  ordered. 

IBM  San  Jose 

IBM  l401  System  to  be  Installed  for  peripheral 
usage,  tape  to  punch,  tape  to  printer,  card  to  tape. 
IBM  7090  System  is  to  replace  704  System. 

IBM  EC  Yorktown  Heights 
Planned  replacement  by  IBM  7090  System. 

Marquardt 

Plan  to  put  in  operation  a  computer  system  program 
whereby  FOBTRAlf  programs  may  be  compiled  and/or  ex¬ 
ecuted  and  symbolic  programs  assembled  from  same 
input  tape . 

An  IBM  1401  Tape  System  is  scheduled  for  delivery. 
It  will  be  used  in  support  of  the  704,  replacing  the 
present  peripheral  equipment. 

An  IBM  7090  System  is  being  ordered. 

Martin  Denver 

IBM  7090  to  be  installed  as  a  replacement  for  the 
IBM  704. 

Two  IBM  l401's  to  be  Installed  to  replace  present 
off-line  equipment.. 

North  American 

We  hope  to  increase  our  computer  usage  to  the  point 
where  it  would  be  profitable  to  get  the  IBM  7090- 
If  our  usage  does  hot  increase  in  a  year  or  so,  we 
win  probably  consider  replacing  the  relatlvely- 
unrellable  704  with  a  less  expensive  reliable  solid- 
state  computer. 

Pratt  and  Whitney 

An  IBM  7090  wlU  replace  the  IBM  704.  Two  IBM  l401 
Systems  are  on  order.  The  first  is  to  be  used  as 
7090  peripheral  equipment,  and  the  second  is  to  be 
used  for  commercial  applications.  FAP-FOBTKAN  system 
will  be  used  on  the  7O9O  with  modifications  to  make 
off-line  operation  more  efficient. 

Hand 

An  IBM  7090  is  to  be  delivered. 

Republic  Aviation 

Column  binary  will  be  added  to  704  peripheral 
equipment  to  allow  for  program  read  in  on  tape. 

The  704  System  will  be  replaced  by  a  709O  System. 
The  7090  will  include  a  32,788  core  storage,.  12  on¬ 
line  tapes  and  peripheral  tape  to  printer,  tape  to 
card  and  card  to  tape. 

The  7090  peripheral  equipment  will  be  replaced  by 
IBM  l401  Systems  -  as  soon  as  avllable.  Including 
two  600  llnes/min  printers. 

Sandia 

Current  trends  indicate  the  need  of  a  larger  system. 
Socony 

An  IBM  7090  will  be  installed  and  the  704  will  be 
returned. 


Standard  Oil  of  California 
Eropose  to  replace  IBM  704  with  IIM  7090  and  l401 
series  computers.  Company's  home  office  machine 
accounting  groups  will  be  consolidated  with  the 
Computer  Center  with  acquisition  of  the  7090-1401 
System. 

Standard  Oil  Indiana 

To  be  obtained  are  the  7I7  Erlnter,  714  Card  Reader, 
727  Tape,  727  Tape,  757  Erinter  Control,  759  Card 
Reader  Control,'  and  Tape  to  Card  l401, 

.United  Aircraft  ' 

Ehllco  2000  System  will  be  installed.  This  system 
•will  replace  one  (and  possibly  two)  IBM  704  Systems. 
Thereafter  a  second  Ehllco  2000  System  will  be  in¬ 
stalled..  At  that  time  all  three  (3)  IBM  704  Systems 
will  have  been  replaced. 

The  second  system  ■will  'be  the  central  data  processor 
for  System  4331'.  This  system  will  be  modified  to  per¬ 
mit  communication  directly  with  high-speed  communica¬ 
tions  circuits  and  •with  various  government-furnished 
external  devices. 

A  high  speed  printer-plotter,  operating  from  mag¬ 
netic  tape,  -will  be  in  operation. 

A  magnetic  tape  to  magnetic  tape  conversion  system 
is  expected  to  be  in  operation.  This  system  ■will 
enable  the  Ehllco  2000  Computer  to  use  data  prepared 
on  an  IBM  704  Computer. 

Westinghouse  East  Elttsburgh 
An  IBM  7090  is  to  be  Installed. 

Cal  Tech  JEL 

IBM  will  deliver  a  JO^O  'Hype  EDEM  with  10  tape  units. 
Subsequently,  a  1401  Type  EDEM  'Will  be  Installed  to 
handle  off-line  l/O  in  addition  to  some  small  amount 
of  data  processing. 

It  is  planned  to  provide  some  form  of  direct  data 
input  to  the  7090,  but  as  of  this  da-te,  no  proposals 
have  been  officially  formulated. 

MURA 

IBM  1401  System  to  be  delivered. 

TEES 

The  704  win  be  replaced  with  a  32K,  2  channel,  8 
tape  IBM  709. 

U  of  Cal  Los  Alamos 

STRETCH  System  is  due  for  arrival  in  I961.  A  new 
building  is  being  built  to  house  it. 

U  of  Mich 

Expansion  to  a  larger  scientific  computer. 

INSTALLATIONS 

U.  S.  Army  Ballistic  Missile  Agency,  Computation 
Laboratory,  Redstone  Arsenal,  Alabama  (now  NASA)(2) 

U.  S.  Amy  White  Sands  Missile  Range,  Control 
Office,  Ordnance  Mission,  White  Sands  Missile  Range, 
Hew  Mexico 

U.  S.  Army  White  Sands  Missile  Range,  Integra'ted 
Range  MlssionrDRD,  White  Sands  Missile  Range,  New 
Mexico 

U.  S.  Na'vy  David  Taylor  Model  Basin,  Applied  Mathe¬ 
matics  Laboratory,  Washington  7,  D.  C. 

U.  S.  Navy  Ordnance  Laboratory,  White  Oak,  Silver 
Spring,  Maryland 

U.  S.  Air  Force  Mithematical  Services  Laboratory, 
Computer  Operations  Branch,  AFGC  (EGVMC),  Eglln  Air 
Force  Base,  Florida 

U.  S.  Air  Force  Flight  Test  Center,  Data  Erocessing 
and  Computing  Branch,  Edwards  Air  Force  Base,  Cali¬ 
fornia 
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U.  S.  Air  Force,  Headquarters,  Strategic  Air  Command, 
Offutt  Air  Force  Base,  Hebraska 

U.  S.  Air  Force  SWWVD,  Headquarters,.  ITest 

Group  (Atomic),  Kirtlaud  Air  Force  Base,  Hew  Mexico 

Argonne  National  Laboratory,  Box  299>  Lemont, 

Illinois 

Federal  Aviation  Agency,  Bureau  of  Flight  Standards, 
Aircraft  Management  Division,  P.  0.  Box  1082,  Oklahoma 
City,  Oklahoma 

National  Aeronautics  and  Space  Administration,.  Ames 
Research  Center,  Moffett  Field,  California  i 

National  Aeronautics  and  Space  Administration,  Lewis 
Research  Center,  21000  Brookpark  Road,  Cleveland  55, 
Ohio 

National  Bureau  of  Standards,  Connecticut  and  Van 
Ness  Street,  N.  W. ,  Washington,  D.  C. 

National  Security  Agency,  Ft.  George  G.  Meade, 
Maryland 

Tennessee  Valley  Authority,  Computing  Center,  II6 
Old  Post  Office,  Chattanooga,  Tennessee 

AUis-Chalmers  Manufacturing  Company,  Milwaukee, 
Wisconsin 

AVCO  Corporation,  Research  &  Advanced  Development 
Division,  201  Lowell  St.,  Wilmington,  Mass. 

Bell  Aerosystems  Company,  P.  0.  Box  1,  Buffalo  5, 

New  York 

Bell  Telephone  Laboratories,  Whlppany  Road,  Whippany, 
New  Jersey 

Bell  Telephone  Laboratories,  M^ray  Hill,  New  Jersey 

The  Bendix  Corporation,  Bendlx  Systems  Division, 

3300  Plymouth  Road,  Ann  Arbor,  Michigan 

C-E-I-R,  Incorporated,  1200  Jefferson  Davis  High¬ 
way,  Arlington  2,  Virginia 

Convair,  Fort  Worth  Division  of  General  Dynamics 
Corporation,  Fort  Worth,  Texas 

Cornell  Aeronautical  Laboratory,  Incorporated, 

4455  Genesee  Street,  Buffalo  21,  New  York 

Convair-Sah  Diego,  Plant  I,  Building  54A,  Pacific 
Highway,  San  Diego,  California 

Douglas  Aircraft  Company,  Department  G-318,  3000 
Ocean  Park  Blvd.,  Santa  Monica,  California 

Genered.  Electric  Company,  Black  Canyon  Highway, 
Phoenix,  Arizona 

General  Electric  Company,  Evendale  Computations 
Operation,  Building  305,  Evendale  I5,  Ohio 

General  Electric  Company,  Computer  Systems  and 
Operations,  Schenectady,  Hew  York 

General  Motors  Corporation,  General  Motors  Technical 
Center,  12  Mile  &  Mount  Roads,  Warren,  Michigan 

General  Motors  Corporation,  Allison  Division,  Plant 
No.  8,  Indianapolis  6,  Indiana 

Grumman  Aircraft  Engineering  Corporation,  Engineer¬ 
ing  Department,  Research  Section,  Bethpage,  New  York 

Gulf  Research  &  Development  Company,  P.  0.  Drawer 
2038,  Pittsburgh  30,  Pennsylvania 

IBM  Corporation,  Product  Development  Laboratory, 

High  Street,  Poughkeepsie,  New  York 

GPD  Development  Laboratory,  IBM  Dept.,  284,  Endicott, 
New  York 


The  Service  Bureau  Corporation,  IBM  Plant,  Bldg.  10, 
Monterey  &  Cottle  Roads,  San  Jose,  California 

IBM  Research  Center,  P.O.  Box  218,  Yorktown  Heights, 
New  York 

Lootoeed  Aircraft  Corporation,  Marietta,  Georgia 

The  Marquardt.  Corporation,  16555  Satlooy  Street, 

Van  Huys,  California 

Martin  Company,  Box  179,  Denver,  Colorado 

North  American  Aviation,  Incorporated,  4300  East  . 
Fifth  Avenue,  Columbus  6,  Ohio 

Pratt  &  Whitney  Aircraft,  Florida  Research  &  Devel¬ 
opment  Center,  United,  Florida 

Rand  Corporation,  I7OO  Main  Street,  Santa  Monica, 
California 

Raytheon  Company,  Missile  Systems  Division,  Applied 
Math  Section,  Bedford,  Massachusetts 

Republic  Aviation  Corporation,  Farmlngdale,  N.  Y. 

Sandla  Corporation,  Department  5240,  Box  No.  58OO, 
Albuquerque,  New  Mexico 

Socony  Mobil  Oil  Company,  Inc.,  I50  East  42nd  St., 
New  York  I7,  New  York 

Standard  Oil  Company  of  California,  Electronic 
Computing  Center,  225  Eush  St.,  San  Francisco,  Calif. 

Standard  Oil  Company  of  Indiana,  2400  New  York 
Avenue,  Whiting,  Indiana 

Temco  Electronics  &  Missiles  Company,  P.O.  Box  619I, 
Dallas,  Texas 

United  Aircraft  Corporation,  Research  Laboratories, 
400  Main  S.treet,  East  Hartford  8,  Connecticut  (3) 

Chance  Vought  Aircraft,  Incorporated,  Dallas,  Texas 

Westinghouse  Electric  Corporation,  Air  Arm  Division, 
Box  746,  Baltimore  5>  Maryland 

Westinghouse  Electric  Corporation,  4L39,  East 
Pittsburgh,  Pennsylvania 

California  Institute  of  Technology,  Jet  Propulsion 
Laboratory,  4800  Oak  Grove  Drive,  Pasadena  3>  Calif. 

Midwestern  Universities  Research  Association,  2203 
University  Avenue,  Nfadlson  3>  Wisconsin 

Ohio  State  University,  Columbus,  Ohio 

Texas  Engineering.  Experiment  Station,  Data  Process¬ 
ing  Center,  College  Station,  Texas 

University  of  California,  Los  Alamos  Scientific 
Laboratory,  P.O.  Box  I663,  Los  Alamos,  New  Mexico 

University  of  California,  Computer  Center,  201 
Campbell  Hall,  Berkeley,  California 

University  of  Michigan,  Computing  Center,  Ann  Arbor, 
Michigan 

Washignton  State  University,  Pullman,.  Washington 

U.  S.  Navy  Mine  Defense  Laboratory,  Panama  City, 
Florida  (Anticipated) 

U.  S.  Navy  Underwater  Sound  Laboratory,  New  Haven, 
Connecticut 
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IBM  705  I  11 

IBM  705  Model  I  and  II  Electronic  Data  Processing 
Machine 


MANUFACTURER 


International  Business  Machines  Corporation 


APPLICATIONS 

Ifenufacturer 

For  conmercial  applications  with  some  scientific 
applications  -  engineering  design^  manufacturing 
and  inventory  control,  cost  and  financial  control, 
hilling,  actuarial  work  and  sales  reporting. 

U.  S,  Navy  Construction  Battalion  Center 
Located  at  Port  Hueneme,  California,  the  system  is 
used  for  Navy-wide  facilities  inventory  (Class  I  and 
II  Real  Property),  fiscal  accounting,  payroll  and 
personnel  accounting,  shop  stores  inventory  account¬ 
ing,  supply  demand  control  point  applications,  and 
the  BuBocks  Functional  Component  Program. 

U.  S.  Navy  Mare  Island  Shipyard 
Located  in  the  Management  Engineering  Office  at  Mare 
Island,  the  system  is  used  for  funds  control,  pro¬ 
duction  control,  payroll,  leave  and  bond  accounting, 
cost  accounting,  equipment  maintenance  control,  trans¬ 
portation  maintenance  control,  radiac  equipment  main¬ 
tenance  scheduling  and  control,  supply  inventory  con- 
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trol,  shop  store  inventory  control,  direct  purchase 
material  control,  material  availability  reporting, 
scientific  and  engineering  problems,  and  commitment 
accounting. 

U.  S.  Army  The  Adjutant  General's  Office 
Located  at  BE  838  The  Pentagon  Building,  Washington 
25,  D.  C. ,  the  system  is  used  for  military  personnel 
accounting,  civilian  personnel  accounting,  anS  organ¬ 
izational  accounting. 

U,  S.  Army  Ballistic  Missile  Agency 
Located  at  the  Redstone  Arsenal,  Alabama,  the  system 
is  used  for  commercial  applications  only  viz.,  nation¬ 
al  supply  management  and  stock  control,  program  bud¬ 
get  control,  financial  and  inventory  supply  account¬ 
ing,  and  engineering  documentation. 

U.  S,  Army  Engineer  ^folntenance  Center 
Located  at  52  Starling  Street,  Columbus,  Ohio,  the 
system  is  used  for  inventory  control  and  document 
processing,  financial  inventory  accounting,  require¬ 
ments  forecasting,  repair  parts  budget  estimates, 
mobilization  reserve  materiel  requirements,  and  nTitmai 
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tabulations  of  demands  and  inventory  groupings  by 
doliar  -value. 

USAS'  H(1  OCAMA,  Tinker  AS'B 

Located  at  Tinker  AS'B,  Oklahoma,  the  t-wo  systems  are 
used  for  requirements  computation  for  consumption 
type  items  -  system  develops  -wearout  rate  factors  and 
computes  consumption  type  item  spare  parts  through 
application  of  projected  AS'  programs  to  AS'  assets  in 
order  to  provide  a  means  for  determining  procurement 
actions  and  budget  estimates,  contract  termination, 
disposal  action,  overhaul,  etc. 

Air  vehicle  configuration  -  system  provides  a  central 
point  the  necessary  records  for  all  of  a  specific 
type,  model  and  series  of  air  vehicle  which  permits 
the  ready  e-valuation  of  each  air  vehicle's  capability 
to  perform  specific  missions  and  enables  the  logistic 
managers  to  project  depot  emd  contractual  maintenance 
requirements;  schedule  air  vehicles  into  modification 
and  maintenance  facilities;  establish  and  e-valuate 
future  modernization  maintenance  funding  requirements;' 
and  effect  more  economical  procurement  of  kits  and 
support  parts.  Provides  rapid  feedback  of  consolida¬ 
ted  data  to  operating  commands. 

Weapons  system  stock  control  and  distribution  -  similar 
to  the  commodity  class  property  accounting  application 
expanded  to  automatic  distribution  functions  which  in¬ 
clude  direct  processing  of  debit,  credit  and  file 
inalntenance  actions  -without  manuAL  action  deteimina- 
tion.  Other  than  this  the  basic  difference  is  the 
fact  that  master  item  records  are  established  for  items 
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related  to  the  weapon,  rather  than  for  specific 
commodity  classes. 

Propulsion  Unit  logistics  system  -  system  encompasses 
data  for  use  in  transportation  management,  material 
deficiency  reporting  and  accounting,  centralized 
inventory  and  distribution  control,  actuarial  devel¬ 
opment,  configuration  accounting,  consolidated  re¬ 
quirements,  etc.  for  AP  engines. 

U.  S.  Air  Force  Aviation  Supply  Office 
Located  at  the  A-vlatlon  Supply  Office,  Philadelphia, 
Pa.,  the  system  is  used  for  inventory  control. 

U.  S.  Air  Force  Headquarters  Air  Defense  Command 
Located  in  Building  S-J,  Ent  AFB,  Colorado  Springs, 
Colorado,  the  system  is  used  for: 

Military  Personnel  Accounting  System 

Application:  Maintains  the  master  military  person¬ 
nel  file  by  editing,  zero  balancing,  furnishes  intra- 
command  gain  and  loss  information  from  changes  sub¬ 
mitted  by  Bub-commandB.  Information  maintained  in¬ 
cludes  skill  identification,  grade,  location,  retaln- 
abillty  or  status,  and  similar  data  requirements 
necessary  for  the  effective  management  of  military 
personnel  resources.  Errors  discovered  through  edit¬ 
ing  are  coded  and  returned  to  the  applicable  sub¬ 
command.  File  maintenance  is  performed  on  a  dally 
basis.  Accomplishing  these  applications  on  EDPM 
increases  accuracy,  speed,  and  reduces  workload  at 
sub-command  level. 

Uses:.  Furnishes  this  and  higher  headquarters  -with 
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the  most  current  personal  data  for  all  military  per¬ 
sonnel  assigned.  Information  stored,  also  furnishes 
data  for  the  preparation  and  submission  of  26  BCS 
reports. 

Centralized  ^fe^npower  Authorization  System 

Application:  Maintains  the  unit  manning  documents 
containing  detail  unit  authorizations  for  17  projected 
quarters  by  processing  Into  the  master  field  changes 
from  each  unit  and  editing  change  cards  for  accuracy. 

Uses:  Information  contained  In  the  master  file  fur¬ 
nishes  data  for  the  preparation  and  submission  of  9 
KOS  reports  to  higher  headquarters.  Various  types  of 
management  reports  are  also  prepared  from  this  system. 
Information  furnished  Is  used  for  Indicating  authori¬ 
zations  for  manning  purposes  and  analysis;  future 
planning  and  programming  actions;  authorized  military 
strength  by  tnlt;  manning  assistance.  For  this  system 
authorization  documents  are  prepared  and  forwarded 
to  subordinate  units. 

Unit  Authorization  List  System 

Application:  Maintains  an  accurate  and  timely  unit 
authorization  list  from  changes  processed  Into  the 
master  file. 

Uses:  Provides  data  at  all  echelons  of  command 
reflecting  the  status  of  UAL  equlpnent  for  each  or¬ 
ganization  assigned.  Preparation  of  unit  and  materiel 
readiness  authorization  lists,  analysis  of  organiza¬ 
tional  equlpnent,  cost  utilization  as  well  as  related 
management  studies  and  reports. 


Motor  Vehicle  Reporting  System 
Application:  Maintains  accurate  and  timely  infor¬ 
mation  on  all  vehicles  assigned  this  command.  Approx¬ 
imately  500  changes  per  week  are  applied  to  the  mas¬ 
ter  file. 

Uses:  Provides  data  to  this  and  higher  headquarters 
reflecting  the  status  and  condition  of  nwtor  vehicles 
assigned  this  command.  This  system  controls  world¬ 
wide  Air  Force  assets  of  all  registered  vehicles  as 
defined  in  current  AF  regulations.  All  registered 
vehicles  which  are  carried  on  any  type  of  property 
record  are  accounted  for  by  all  active  and  reserve 
Air  Force  organizations.  This  system  provides  man¬ 
agement  with  status,  mileage,  scheduled,  and  unsched¬ 
uled  maintenance.  Labor  and  materiel  repair  costs 
are  provided  to  obtain  labor  utilization,  Job  per¬ 
formance,  and  Job  standards.  From  this  data  budget 
estimates  are  provided  for  management  purposes. 

Medical  Stock  Status  Reporting  System 
Application:  Maintains  medical  stock  status  for 
each  base  in  this  command.  Approximately  120,000 
detail  records  are  created  from  this  reporting  system. 

Uses:  Provides  a  source  for  retail  medical  item 
requirement  data,  promote  the  maintenance  of  optimum 
base  Inventory  levels,  assist  In  the  disposition  and 
lateral  distribution  of  long  supply  Items, 

Inventory  of  Existing  Facilities  System 
Application:  Maintains  accurate  and  timely  data 
for  all  existing  real  property  facilities  under  con¬ 
trol  of  this  command.  29,000  records  ore  contained 
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in  the  master  file  with  approximately  10,000  changes 
per  quarter  processed. 

Uses:  Provides  data  indicating  all  types  of  facil¬ 
ities,  what  they  are,  and  approximate  value  of  each. 
Civilian  Personnel  Services  Cost  Analysis  System 
Application:  Maintains  liiformatlon  providing  for 
an  analysis  of  basic  and  total  obligations,  quarterly 
and  accumulative  for  Object  Class  01,  with  a  break¬ 
down  by  lump  sum  payments,  deductions  and  other  var¬ 
iables.  Information  covers  all  categories  of  employ¬ 
ees  reflecting  overall  and  basic  salaries,  man  years 
consumed  and  percentage  breakdown  of  variables  to 
basic  obligations.  Master  summary  file  amounts  to 
6,000  records  with  approximately  5,000  oheinges  applied 
quarterly. 

Uses:  Furnish  experience  data  to  Hq  OSAF  and  this 
headquarters  for  the  preparation  of  initial  and  re¬ 
vised  financial  plans  and  budget  estimates.  Provides 
information  pertaining  to  skills,  grade,  salary,  loca¬ 
tion,  category  and  other  similar  data  necessary  for 
the  effective  management  of  civilian  personnel  re¬ 
sources.  Prepares  recurring  or  specieil  reports  re¬ 
lating  to  civilian  personnel  management. 

Leased  (Jommunlcations  Systems 
Application:  Maintains  information  furnishing  de¬ 
tailed  descriptions  of  services  being  ordered,  i.e., 
Interexchange  channels,  local  channels  and  equipments 
with  associated  recurring  non-recurring,  minimum  ser¬ 
vice  and  contingent  termination  changes. 

Uses:  Information  stored  is  used  in  the  prepara¬ 
tion  of  contracts,  budgets,  establishment  of  accounts 
payable,  posting  of  accounting  reports  and  prepara¬ 
tion  of  special  reports  as  desired  by  this  or  higher 
headquarters. 

Radar  Valuation  Reporting  System 

Application:  Master  file  contains  information  re¬ 


flecting  down-time  of  radar  sites  determined  by  their 
length  of  time,  frequency  and  type  of  cause.  If, 000 
records  are  maintained  with  approximately  1200 
changes  per  month  processed. 

Uses:  Reflects  equipment  reliability  and  maintain¬ 
ability  data,  predictions  of  current  month's  unknown 
radar  tracks. 

Raid  Recognition  System 

Application:  By  using  the  previous  6  months  of 
unknown  tracking  information,  data  maintained  re¬ 
flects  expected  imknowns  (by  weight  factor)  for  each 
2  hour  period  of  a  day.  Ifaster  file  contains  one 
record  (275  characters  in  length)  reflecting  6  months 
distribution  of  unknown  tracks.  Approximately  750 
changes  per  month  are  summarized. 

Uses:  Assists  in  raid  recognition. 

Command  Vehicle  Management  and  Control  System 

Application:  By  utilizing  the  UAL  master  file, 
motor  vehicle  master  file,  and  family  grouping  file, 
a  report  is  created  reflecting,  by  family  grouping, 
the  ADC  command  status  of  the  motor  vehicle  fleet. 
Master  file  contains  10,000  records. 

Uses:  Provides  the  Vehicle  Branch,  D/Materlel,  this 
Hq  and  AMC  with  Vehicle  Management  and  Control  Data. 

USAF  San  Bernardino  Air  Materiel  Area,  AMC 
Located  at  SBAMA,  Norton  AFB,  California,  the  system 
is  used  for: 

Advanced  Weapons  Support  (lOCIl) 

This  application  consists  of  a  functionally  inte¬ 
grated  logistic  data  processing  system  embodying 
methodologies  and  procedures  which  facilitate  the 
operation  of  a  logistical  "pressure"  system  as  con¬ 
trasted  to  the  traditional  logistical  demand  system. 
This  system  Includes  such  procediu’al  concepts  as 
central  accountable  records  of  all  stock  available  to 
the  weapons  system,  both  wholeseile  and  retail  automatic 
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resupply  of  material,  central  computation  of  net  wea¬ 
pons  systems  requirements,  etc.  It  includes  inven¬ 
tory  control,  due-ln  assets.  Inventory  accounting 
monetapr,  stock  level  computation,  voucher  computa¬ 
tion,  transportation  scheduling,  configuration  account¬ 
ing,  program  preparation  and  file  maintenance  of  all 
records  in  the  various  segments  of  the  system. 

Requirements  Computation 

This  system  is  designed  to  compute  consumption  type 
items  spare  parts  requirements  through  the  applica¬ 
tion  of  projected  Air  Force  programs  to  Air  Force 
assets.  Replacement  and  wear-out  factors  are  computed 
from  consumption  experience.  This  project  encompasses 
all  phases  of  the  Air  Force  world-wide  supply  require¬ 
ments  system.  In  addition,  it  produces  products  which 
are  analytical  of  supply  effectiveness. 

Due -in  Assets 

This  project  covers  management  and  control  of  the 
Due-in  Assets  Procurement  Records  functions.  It  en¬ 
compasses  items  due  in  through  Procurement  from  con¬ 
tractors  . 

Product  Improvement  Program  (PIP) 

This  program  is  a  series  of  runs  designed  to  accumu¬ 
late  the  number  of  failures  by  work  unit  code  (work 
unit  code  identifies  a  functional  unit,  not  a  specific 
part  number. )  When  the  number  of  failures  exceeds 
tolerable  limits,  a  report  is  prepared.  At  the  end 
of  the  month  any  records  which  are  below  tolerable 
limits  are  also  included  in  the  report.  An  additional 
product  is  a  special  report  on  the  10  systems 
with  the  highest  number  of  failures  and  the  5  highest 
sub-systems  within  each  system. 

USAF  Hq  MAAMA  Olmsted  Air  Force  Base,  Penna 
Located  in  Building  53,  BayA,  the  system  is  used  for: 
Requirements  Computation  for  Consumption  li-pe  Items 
All  phases  of  the  AF  world-wide  supply  requirements 
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system  ^e  encompassed  in  this  application.  Procure¬ 
ment  actions,  budget  estimates,  contract  terminations, 
dlspos^  action,  overhaul,  etc.,  are  some  of  the  pro¬ 
grams  that  are  determined.  AF  assets  related  to  AF 
programs  are  computed  thru  development  of  wear-out 
Management  is  provided  the  tools  to 
llstoents  ^  measure  the  supply  aocomp- 

Due-In  Assets 

ais  application  encompasses  records  that  are  main¬ 
tained  to  control  materiel  assets  due  in  from  oon- 
tractual  sources,  intra-AF  Depot  transactions,  acqui¬ 
sition  from  other  federal  departments  and  agencies, 
md  contract  termination  Inventories.  Data  are  pro- 
^ded  in  the  by-products  to  reflect  quantity  status 
of  items  in  pre-contract  and  post-contract  stages, 
delivery  schediiles,  current  status  of  deliveries, 
intr^slt  balances  (i.e.,  depot,  Hl-Valu,  GSSF  depot/ 
base;,  dollar  value  of  both  deliveries  made  and  un- 
delivered  balances,  and  item  data  related  to  budget  ’ 
projects,  ® 

l^quirements  Computation  for  Replacement  Type  Items 

^e  purpose  of  this  application  is  to  design,  de¬ 
velop  and  Implement  a  data  flow  and  data  prboeLing 
system  by  which  various  types  of  replacement  type 
item  data  products  may  be  periodically  computed  on 
an  ^  World-Wide  basis.  Data  by-products  from  this 
system  are  projection  of  gross  and  net  item  require¬ 
ments,  procurement  and  budget  estimate  item  and/or 
dollar  su^ies  of  the  above  mentioned  requirements, 
contract  termination  and  retention  disposal  level 
data,  consolidated  asset  and  item  information  data 
su^ry  products,  item-dollar  inventory  segmentation, 
and  requirements  support  effectiveness  data.  This 
system  is  designed  to  promptly  react  to  the  elements 
which  effect  AF  item  requirements  i.e.,  program 
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changes,  authorization  changes,  support  policy 
changes,  funding  limitations,  in  order  to  be  compat¬ 
ible  with  the  latest  data  handling  and  processing 
technological  improvements. 

National  Security  Agency 

Located  at  Ft.  George  G.  Meade,  Maryland,  the  system 
is  used  for  data  processing. 

Amer.  Tel.  &  Tel.  Co.,  Long  Lines  Dept. 

Located  at  Mt.  Kisoo,  N.  X. ,  the  system  is  used  for 
circuit  provision,  traffic  load  studies,  accounting 
for  operating  and  construction  activities,  message 
analyses  (by  mid  i960),  pricing  and  billing  private 
line  customers  (by  late  i960),  and  plant  trouble  re¬ 
sults  -  message  circuits. 

American  Telephone  &  Telegraph  Co.,  Treasury  Dept. 
Located  at  50  Varlck  Street,  New  Xorh,  N.  X.,  the 
system  is  used  for  the  processing  of  all  records 
coincident  with  AT&T  shareowners,  such  as  maintaining 
the  stoch  book,  preparation  of  dividend  payments, 
proxies,  mailings,  etc.,  shareowner  statistics,  re¬ 
conciliation  of  dividend's  and  teillying  of  proxies, 
preparation  of  Federal  and  State  Information  Hetums, 
and  handling  financing  such  as  bond  and  stock  issues. 

Consolidated  Edison  Co.  of  N.  X.,  Inc. 

Located  at  h  Irving  Place,  New  Xork  5,  N.  X.,  the 
system  is  used  for  customer  accounting,  payroll. 
Inventory  control,  stores  accounting,  preferred 
stock  dividend  accounting,  and  minor  engineering 
studies. 


Convalr  -  A  Division  of  General  J^ynamics  Corp. 
Located  in  the  Industrial  Accounting  Department, 
Electronic  Data  Erooesslng  Section,  at  Fort  Worth, 

Tex.,  the  system  is  used  for  payroll  and  personnel, 
detail  labor  proratlon  and  parts  cost,  engineering 
-^..pacts.  list,  planning  parts  list,  fabrication  work-in- 
process,  production  ordering  and  inventory  control, 
spares  Inventory  control,  spares  delivery  surveillance. 
It  will  also  be  used  for  material  inventory  control, 
fabrication  budget  and  status  control,  fabrication 
forecasts,  fabrication  machine  utilization  and  quality 
control,  engineering  and  planning  configuration  con¬ 
trol,  cost  ledger,  tool  control,  and  summary  produc¬ 
tion  status. 

Esso  Standard,  Div.  of  Smible  Oil  &  Refining  Co. 
Located  at  the  Refinery  Main  Office,  Baton  Rouge,  La., 
the  system  is  used  for  payroll,  manpower  scheduling, 
personnel  statistics,  sales  scheduling,  sales  invoic¬ 
ing,  sales  statistics,  storehouse  stock  control,  pur¬ 
chase  ordering,  accounts  payable,  fixed  asset  account¬ 
ing,  financial  accounting,  financial  reporting,  cost 
accounting  and  reporting,  crude  oil  and  product  in¬ 
ventories,  refinery  unit  operating  reports,  equip¬ 
ment  history  records,  technical  and  scientific  com¬ 
puting,  refinery  simulation,  and  economic  studies. 

In  addition  to  the  7O5  we  lease  an  IBM  65O  Basic 
Card  Computer,  which  is  used  entirely  on  technical 
and  scientific  computing.  This  work  is  being  trans¬ 
ferred  to  the  705,  snd  we  plan  to  release  the  65O 
this  year. 


‘^53 


IBM  705  I  II 


We  also  have  two  Boyal-MoBee  IGP  30  Computers, 
which  are  used  exclusively  for  calculation  of  optimum 
blending  of  gasolines  and  other  fuel  products. 

Fanners  Insurance  Group 

located  at  4680  Wllshlre  Blvd.,  Los  Angeles,  Calif., 
the  system  is  used  for  premiums -In-foroe  file  malnt., 
premium  hilling,  commission  statements  to  agent,  sales 
analysis,  payroll,  loss  reserves,  statistical  analysis, 
and  accounting  data. 

The  Firestone  Tire  &  Rubber  Company 
Located  in  Akron,  Ohio,  the  system  is  used  for  sales 
analysis,  payroll,  inventory  control,  retail  account¬ 
ing,  scientific  computing,  multiple  correlations  and 
simultaneous  equations. 

Ford  Motor  Company,  Computer  Services  Dept., 
Manufacturing  Services 

Located  in  Room  IIO9,  Rouge  Office  Building,  Dearborn, 
Michigan,  the  system  is  used  for  6,500  hourly  payroll 
weekly,  30,000  salary  payroll  semi-monthly,  250,000 
stockholders  record  accounting,  general  stores  non¬ 
productive  Inventory  control,  Ford  Motor  Credit  Com¬ 
pany,  salary  stock  Investment  program,  and  pre-pro¬ 
duction  control,  including  bill  of  material,  parts 
specification  files,  and  engineering  progress  changes. 

Ford  Division  of  Ford  Motor  Company 
Located  at  Ford  Division  General  Office,  Rotunda  & 
Southfield,  Dearborn,  Michigan,  the  system  is  used 
for  inventory  control  of  service  parts  for  24  parts 
depots,  production  schedule,  parts  requirements  and 
preparation  of  purchase  orders  to  suppliers. 
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Hu^es  Aircraft  Company,  Industrial  I^ynamlos 
Located  at  Building  105,  5405  West  102nd  Street,  Los 
Angeles,  California,  the  system  is  used  for  payroll 
and  personnel  reporting,  company  labor  distribution, 
company  material  distribution,  acooxmts  payable  dls- 
trlbutioni,  purchase  order  distribution,  material 
standard  cost  master,  cost  of  sales  reporting,  com¬ 
pany  and  government  property  accounting,  expense  and 
budget  variance  ledgers,  analysis  of  engineering 
change  costs,  management  engineering  project  status 
reporting,  engineering  costs  detail  ledger,  cost 
plus  fixed  fees  accounting  and  ledgers,  fabrication 
work  in  progress  ledgers,  line  flow  work  in  progress 
ledgers,  maintenance  of  manufactured  parts  list, 
maintenance  of  assembly  parts  list,  provisioning 
maintenance  parts  list,  and  manufactured  inventory 
control. 

Hughes  Aircraft  Company,  Industrial  Dynamics 
Located  at  IBM  Service  Bureau  Corporation,  2f06 
Wilshlre  Blvd.,  Los  Angeles,  California,,  the  system 
is  used  for  the  same  applications  as  listed  above. 

International  Harvester  Company 
Located  at  I50I  West  22nd  Street,  Broadview,  Illinois, 
the  system  is  used  for  processing  weekly  payrolls 
for  6  manufacturing  plants,  dally  Invoicing  and  stock 
status  for  12  service  parts  depots,  materials  spreads 
for  T  manufacturing  plants,  cost  and  Inventory  account¬ 
ing  work  for  7  manufacturing  plants,  engineering 
and  technical  problems. 
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Illinois  Central  Eailroad  Company 
Located  at  6327  South  Dorchester  Ave.,  Chicago  57, 
111.,  the  system  is  used  for  all  phases  of  railroad 
accounting  work,  including  disbursement  accounting, 
freight  accounting,  ceut  accounting,  and  passenger 
and  station  accounting. 

McDonnell  Aircraft  Corporation 
Located  on  the  1st  level  of  Administration  Building 
(Main  Plant),  St.  Louis,  Missouri,  the  system  is  used 
for  payroll  and  labor  distribution,  inventory  and 
material  accounting,  accounts  payable,  financial  fore¬ 
casting,  material  requirements,  parts  list,  work  order 
release,  manufacturing  scheduling,  parts  control, 
shop  load,  spare  parts  processing,  vacation  schedules, 
rate  reviews,  personnel  record  keeping,  and  mainte¬ 
nance  engineering  and  support. 

Minnesota  Mining  and  Manufacturing  Company 
Located  at  the  Main  Office,  9OO  Bush  Avenue,  St. 

Paxil  6,  Minnesota,  the  system  is  used  for  payroll, 
sales  statistics,  inventory  control,  billing,  property 
accounting,  distribution  of  expense,  production,  and 
applied  mathematics. 

Sandia  Corporation,  Electronic  Data  Processing 
Dept.  5450 

Located  at  the  Sandia  Corporation,  Sandia  Base, 
Albuquerque,  Mew  Mexico,  the  system  is  used  for  pay¬ 
roll  (pay  7,000  employees.  Prepare  all  necessary 
reports),  stores  control  (12,000  item  inventory.  Pre¬ 
pares  all  stockkeeping  records.  Determines  replenish¬ 
ment  requirements  from  usage  activities  and  prepares 


purchase  orders),  quality  assurance  (analyzes  pro¬ 
duct  inspection  reports  and  prepares  various  anal¬ 
ytical  reports),  program  planning  (this  is  essentially 
a  production  scheduling  job),  and  production  con¬ 
trol  (includes  production  inventory  control,  material 
requirements  analyses,  and  production  shop  scheduling). 
The  Data  Center  does  generalized  statistical  analyses 
routines,  e.g.  X  Bar  R  process  control  charts,  histo¬ 
grams,  normal  and  cumulative,  simple  regression, 
multiple  regression,  and  curve  fitting. 

The  Standard  Oil  Company  (Ohio) 

Located  at  717  Republic  Building,  Cleveland  I5,  Ohio, 
the  system  is  used  for  Invoice  audit,  sales  account¬ 
ing,  sales  statistics,  wholeseile  accounts  receivable, 
merchandise  control,  refinery  stores  accounting, 
refinery  simulation,  pipeline  simulation,  linear  pro¬ 
gramming,  and  regression  analysis. 

Texaco  Incorporated 

Located  in  the  Texaco  Bldg.,  Houston,  Texas,  the  sys¬ 
tem  is  used  for  accounting,  technical  and  research 
applications.  The  accounting  applications  are  inte¬ 
grated  crude  oil,  integrated  gas  and  gasoline,  whole¬ 
sale  marketing,  payroll,  supply,  and  distribution. 

The  technical  and  research  applications  are  produc¬ 
ing  geophysical,  petroleum  engineering,  civil  engi¬ 
neering,  refinery  simulation,  crude  evaluations, 
plant  process  studies,  pipe  stress  analysis,  and 
determination  of  maxtimum  allowable  operating  pressures. 
Calculations  related  to  crude  stills,  fractionation, 
absorption  and  stripping  are  also  performed. 
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United  States  Steel  Corporation 
Tennessee  Coal  &  Iron  Division 
located  in  the  General  Office,  Tennessee  Coal  &  Iron 
Division,  Fairfield,  Alabama,  the  system  is  used  for 
wage  payrolls,  calculation  of  incentive  production 
performances  for  wage  payroll,  standard  cost  account¬ 
ing  system,  stores  inventory  and  accounting,  and 
engineering  and  scientific  problems. 

Western  Electric  Co.,  Inc,  Hawthorne  Works 
Located  at  Hawthorne  Station,  Chicago,  Illinois,  the 
system  is  used  for  payrolls,  production  and  inventory 
control  systems,  cable  running  lists,  merchandise 
stock  inventory  control,  accounting,  preparation  of 
equipment  engineering  specifications,  quality  control 
reports,  sales  analyses,  and  miscellaneous  reports. 

Western  Electric  Co.,  Inc.,  Computer  Methods 
Located  at  100  Central  Avenue,  Kearny,  N.  J-,  the 
system  is  used  for  the  hourly  rated  payroll  (payroll 
computation  and  compilation,  deduction  accumulations, 
and  remittances.  Federal  and  state  payroll  tax  com¬ 
putation,  recording  and  reporting),  monthly  rated 
payroll,  wage  incentive  reports,  labor  distribution,  • 
preparation  of  engineered  equipment  Job  specifica¬ 
tions,  distribution  of  engineering  time  charges,  and 
standard  cost  bulletin  preparation. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  Coded  Alphanumeric 

Binary  coded  alphanumeric  char/word 
The  705  is  not  a  fixed  word  length  system.  It  is 
possible  to  have  both  variable  field  and  variable 
record  lengths.  There  are  no  words,  each  character 
of  a  record  being  individually  addressable. 

Binary  coded  alphanumeric  char/instruction  5 
Instructions  decoded  55 

Arithmetic  system  Fixed  point 

Floating  point  is  programmable. 

Instruction  type  One  address 

Humber  range  plus  or  minus  256  decimal  digits 

Instruction  word  format 


X 

X 

X 

X 

(deration 

Address 

Automatic  built-in  subroutines  include  store  for 
print  and  transmit. 

Automatic  coding 

Fortran  (Automatic  Formula  Translation). 

This  is  a  program  which  allows  expression  of  scien¬ 
tific  problems  in  terms  of  mathematical  formulae, 
with  the  formulae  completely  acceptable  to  the  system. 
There  is  flexibility  in  the  program  allowing  for  ex¬ 
pansion  of  the  language  and  provision  for  inclusion 
of  a  library  of  programs  previously  written. 


Autocoder 

This  program  offers  advantages  of  symbolic  (step- 
by-step;  coding  and  high  level  (multiple  step)  cod¬ 
ing.  Autocoder  has  macro-instructions  by  which  means 
it  is  possible  to  generate  many  steps  from  one  pro¬ 
gram  instruction  written  in  words  close  to  english 
language. 

Print  I  » 

This  is  an  interpretive  system  which  simulates 
floating  decimal  arithmetic  circuitry  as  well  as  pro¬ 
vide  an  Intenml  library  of  mathematical  functions. 

Registers  and  B-boxes  include  a  one  256  character 
accumulator,  fourteen  16  character  auxiliary  storage 
units,  and  one  32  character  auxiliary  storage  unit. 

ARITHMETIC  UNIT 

Incl  Stor  Access 
Mlcrosec 

Add  17  per  digit 

^illtlply  time  =  I7  |Np(K^+i^)  -t2|  microseconds 

=  Mo.  of  digits  in  multiplier 

M  =  No.  of  digits  in  multiplicand 
°  storage 

Divide  time  =  17|ll+N^+(N^-N^)(7.5  ^^,+15)  I  microsec. 
N^  =  No.  of  digits  in  dividend 
N^  =  No.  of  digits  in  divisor 


Photo  by  Convair  Fort  Worth 

Construction  (Arithmetic  unit  only) 

Vacuum  tubes  1, 7OO 

Transistors  0 

Diodes  4,600 

Magnetic  cores  5>500 

Figures  are  approximate. 

Arithmetic  mode  Serial 

Timing  Synchronous  Internal 

Asynchronous  I/O  Area 
Operation  Sequential  Internal 

Concurrent  I/O  Area 

Simultaneous  reading  and  writing  of  magnetic  tape 
units  is  possible. 


STORAGE 


Manufacturer 


Access 

Microsec 

17 


Media  No.  of  Char 

Magnetic  Core  Model  1  20,000 

Model  2  40, 000 
Magnetic  Drum  60,000  8,000 

The  drum  is  arranged  in  500  bands  of  200  ohar/band. 
Magnetic  Tape  10, 000 

No.  of  units  that  can  be  connected  10  Units 
No.  of  char/linear  inch  of  tape  200  Char /inch 
Chaimels  or  tracks  on  the  tape 
Blank  tape  sepaa'atlng  each  record 
Tape  speed 


Transfer  rate 


7  Tracks/tape 
0.75  Inches 
75  Inohes/seo 
13,000  Char/sec 


45T 
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Start  time  10  millseo 

Stop  time  10  Milllseo 

Average  time  for  experienced 
operator  to  change  reel  Less  than  60  Seconds 
Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  up  to  2,400  Feet 

Composition  Acetate  or  mylar 

%lar  is  DuPont's  trademark  for  its  polyester  film. 
Kaval  Construction  Bn  Ctr 

Magnetic  Core  memory  20,000  characters;  Magnetic  Tape 
An  additional  512  positions  of  auxiliary  storage  are 
available.  These  serve  as  accumulators  as  well  as 
storage  positions, 

Mare  Island  Waval  Shipyard 
Magnetic  Core  40,000  characters;  Magnetic  Tape 
USA  TAfiO 


MC 

40,000; 

MT 

USA  . 

ABMA 

MC 

40,000; 

MT 

USA  : 

EMC 

M3 

40,006; 

MB 

USAF 

Tinker  AFB 

MC- 

■40, 000; 

Magnetic  Drum  60,000  char 

USAF 

ASO 

MC 

40,000; 

MD  60,000;  MT 

USAF 

MC 

40,000; 

MB  ' 

USAF 

SB  AMA 

MC 

40,000; 

MD  120,000;  MT 

IBM  TO5  I 

II 

USAP  Olmsted  APB 
MC  40,000;  MD  60,000;  MT 
HSA 

MC  20,000;  I® 

AT  and  T,  LLD 
MC  40,000;  MD  60,000;  MT 
AT  and  T,  TD 
MC  40,000;  MT 

Boeing  Wichita 

Each  of  two  systems  has  MC  40,000;  MD  60,000:  and 
MT  15  stations. 

Con  Edison 
MC  40,000 

Convair  Fort  Worth 
MC  40,000;  MT 

Esso  Standard 
MC  40,000;  MD  60,000;  MT 
Farmers  IG 
MC  40,000;  MT 
Firestone 
MC  40,000;  MT 

Ford  Motor  Man  Ser 
MC  40,000;  MT 
Ford  Div 
MC  40,000;  MT 
Hughes 

MC  20,000;  MT 
Hughes 

MC  20,000;  MT 
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Mare  Island  Naval  Shipyard 
Media  Speed 

Card  Header  250  oards/min 

Magnetic  Tape  15,000  dlglt/seo 

Punch  100  cards/min 

Printer  500  llaes/min 

Cards  and  printer  are  normally  used  off  line. 

USA  TAGO 

Cards  250  oards/min 

Magnetic  Tape  15,000  ohar/seo 

Keyboard  Manual 

Printed  Report  150  llnes/min 

USA  ABMA 

Cards,  Tape,  Printer  150  lines/min 
USA  EMC 

Cards,  Tape,  Printer  150  llnes/min 
USAP  Tinker  APB 

Magnetic  Tape  22  stations;  Cards;  Line  Printers  I50 
and  500  lines/min.  Hi  speed  printer  and  punch  are 
not  available  on  line. 

USAP  ASO 

Cards;  Type  727  Tape  Erlyes  (6  1/2  minutes/reel  at 
15,000  char/sec;  I^rpe  72QA  Printer  500  lines/min; 

Tj^e  407  Accounting  Machine  I50  lines/min;  li'pe  519 
Doc.  Orlg.  Machine  output  at  100  cards/min.  Types 
407  and  519  are  used  vlth  IBM  774  (Tape  Data  Selector). 
USAP  ADC 

Tape,  Card's  and  Printer  5OO  llnes/min 
USAP  SB  AMA 

Tape;  Cards;  Printer  500  llnes/min;  Q^ewrlter;  Con¬ 
sole. 


Photo  by  Hughes  Aircraft  Company 
USAP  Olmsted  APB 

Tape;  Cards;  Printer  500  lines/min;  Typewriter 
NSA 

Type  727  li'pe  717  On  Line  Printer  I50  llnes/min 
AT  and  T,  LLD 

Type  727  Tape  Units;  Type  714  Card  Reader,  60  cards/ 
min  on  line;  250  cards/min  off-line;  Type  720A  Printer 
max  speed  5OO  lines/min  (not  used  on  line);  Type  519 
Tape  Units  100  csirdB/mln  used  with  TDS  off-line;  Tope 
407  Printer  used  with  TDS,  max  I50  lines/min;  Type¬ 
writer  10  ohar/seo. 

AT  and  T,  TD 

Tape,  Cards,  T^e  717  Printer  I50  lines/min 
Boeing  Wichita 

Each  of  two  systems  has  I5  Type  727  Tape  and  1  T^pe 
714  Card  Reader  on-line  and  1  off-line;  and  a  total 
of  two  72OA  Printers  off-line,  one  720  Printer  off¬ 
line,  and  two  722  Card  Punches  off-line. 

Con  Edison 

Model  720  Printers  500  llnes/min 

Model  720A  Printers  5OO  lines/min 

Model  722  Card  Punch  100  oards/min 

Model  714  Card  Reader  250  oards/min 

Convair  Fort  Worth 

Cards;  Tape  and  Printers  (600  and  I50  lines/min); 
and  Tape  Data  Selector.  Most  Input/output  to  and 
from  the  computer  stored  on  magnetic  tape.  On-line 
card  reader  used  periodically 'for  small  programs  or 
input.  All  printing  and  punching  performed  off-line. 
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Esso  Standard 

Cards;  Tape;  Printer  150  and  500  lines/aila 
Farmers  10 

Tape;  Cards;  Printer  150  lines/min;  Typewriter 
Firestone 

Tape;  Cards;  l-Printer  150  lines/min;  2  Printers  500 
lines/min. 

Ford  Motor  Man  Ser 
Tape;  Cards;  Printer  500  lines/min 
Ford  Div 

Cards;  Tape;  Printer  500  lines/min 
Hughes  (Both  Systems) 

Card-to-tape;  Tape-to-printer;  Tape-to-oard.  These 
operations  are  all  performed  "off  line"  and  never 
used  for  direct  input -output. 

IH 

Card  Readers  (2),  Tape  Units  (20),  Printers  (3)  (500 
lines/min).  Tapes  are  10  to  each  computer  and  are 
either  used  as  input  or  as  output  xmits.  Cards. 
Illinois  Central 

Tape;  Cards;  Printer  300  lines/min 
McDonnell  Aircraft 

Tape,  Cards,  Typewriter;  Printer  300  lines/min 


3M 

Card  Reader  250  cards/mln 

Tape  15,000  char/sec 

Printer  500  lines/min 

Punch  100  oards/min 


More  speed  needed 
New  tape  units  faster 
w/the  higher  density. 
Never  used  as  direct 
output 

Seldom  used  as  direct 
output 


Photo  by  Hughes  Aircraft  Company 

Typewriter  10  char/seo  Used  mainly  for  check 

points  totals,  etc.,  as 
to  slow  speed,  it  holds 
up  computer  process  time. 

Sandia  Corp 

Tape;  Cards;  Printer  I50  lines/min  not  normally  used, 
typewriter . 

SOHIO 

Cards 

Magnetic  Tape 
Cards 

Magnetic  Tape 
Low-speed 
Printer 

High-speed  1,000  lines/min  off  line 
Printer 
Texaco 

Cards;  Tape;  Printer  I50  lines/min;  Typewriter  (on¬ 
line) 

USS  TC  and  I 
Magnetic  Tape 

WB  Hawthorne 

16  Type  727  Tapes,  2  Type  Tlh  Card  Readers,  Type  722 
Card  Punch,  1  Type  717  Printer  I50  lines/min,  1  Type¬ 
writer 

WE  Comp  Methods 

One  card  reader  normally  operated  "Off  Line"  and  one 
"On  Line".  Both  are  arranged  for  "On  Line"  operation 
where  reguired.  (Not  at  same  time).  There  are  10 
Type  727  Tape  Units  +  10  M/S  Start -Stop/Reoord;  2 
Type  71^  Card  Readers;  1  lipe  71?  Printer  I50  lines/min. 


8k0  cards/mln  1  card  reader;on-off  line 
15,000  char/sec  10  drives  on  line 
100  cards/min  off  line 
15,000  ohar/sec  10  on  line;  3  off 
150  lines/min  on-off  line 


k6l 
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2  Type  720A  Printers  5OO  lines/minj  1  Type  722  Card 
Punch.  Printers  and  punch  normally  operated  "Off 
Line".  All  are  arranged  for  "On  Line"  operation 
where  required.  (But  not  two  72OA  printers  at  same 
time). 


CHECKING  FEATURES 

Manufacturer 

Instruction  validity,  character  coding  of  instruction 
on  transfer  of  data,  transmission  of  data  from  all 
input  units  to  memory,  all  output  data  from  memory 
to  the  drum  tape  unit,  card  punch  storage,  printer 
storage,  and  typewriter.  Also,  there  is  an  overflow 
check,  and  a  sign  check. 


POWER,  SPACE,  WEIGHT,  AND  SJTE  PREPARATION 

Manufacturer 

Power,  computer  69.57  Kw 

Room  size,  computer  2,000  -  5,000  sq  ft 

Weight,  computer  52,844 

Physical  planning  manual  is  available. 

Naval  Construction  Bn  Ctr 
Power,  computer  I05  Kw  121.0  KVA  O.92  pf 

Power,  air  pond  55  Kw  68.0  KVA  O.80  pf 

Volume,  computer  2,260  cu  ft 

Volume,  air  condition  4,200  ou  ft 

Area,  computer  421  sq  ft 

Area,  air  condition  600  sq  ft 


Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 


40  ft  X  80  ft 
20  ft  X  45  ft 
200  Ibs/sq  ft 
750  lbs  concen  max 

Capacity,  air  conditioner  120  Tons 
Weight,  computer  40,550  lbs 

A  new  building  to  house  the  entire  data  processing 
facility  was  constructed  since  the  existing  building 
could  not  have  been  economically  modified.  A  rein¬ 
forced  concrete  'structure  of  20,000  sq  ft  was  built 
to  house  the  computer  and  related  functions. 

Mare  Island  Naval  Shipyard 


Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 


102  Kw  0.9  pf 

59  Kw  0.9  pf 

1,450  cu  ft 
2,600  ou  ft 
270  sq  ft 
560  sq  ft 

2,600  sq  ft 
600  sq  ft 
250  Ibs/sq  ft 
600  lbs  concen  max 
i  of  15  Ton  units 
54,120  lbs 
20,000  lbs 

Ceiling:  Incombustible  ceiling  board  on  suspended 
aluminum  grid,  completely  demoimtable.  Plenum:  Supply 
in  suspended  ceiling;  return  under  raised  floor  sys¬ 
tem.  Building  type:  Steel  reinforced  concrete. 
Building  Modifications:  Remove  existing  nonload  bear¬ 
ing  curtain  wall  partitions  and  construct  new  for  air 


Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 
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Ehoto  ty  Sandia  Corporation 
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conditioned  KDEM  room.  Power:  New  separate  trans¬ 
former  and  service  system  for  computer.  Hew  lifting 
and  power  system  from  existing  tuilding  sendee.  Com- 
Iiuter  transformer  capacity  is  15O  KVA.  The  air  condi¬ 
tioner  transformer  capacity- is  300  KVA.  Power  is  from 
general  tullding  service. 

USA  TAGO 

Power,  computer  119*T  KVA 

Volume,  computer  2,535  cu  ft 

Area,  computer  5>575  ft 

Area,  air  conditioner  95-6  sq  ft 

Room  size,  computer  55  ft  x  65  ft  approx. 

Room  size,  air  conditioner  25  ft  x  I3  ft  x  12  ft 

Floor  loading  100  Ibs/sq  ft 

Capacity,  air  conditioner  40  Tons 

Weight,  computer  42,290  Ihs 

Feilse  celling  8  I/2  feet  above  floor.  Raised  floors. 
Power  is  208  volt,  3  phase,  4  wire,  60  cycles/sec. 

USA  ABMA 

Power,  computer  II9  Kw  85.5  KVA  0.71  pf 
Volume,  computer  19,072  cu  ft 

Area,  computer  1)192  aq.  ft 

Room  size,  computer  2,500  sq  ft 

Floor  loading  25~.7  Ibs/sq  ft 

1,000  lbs  conoen  max 
Capacity,  air  conditioner  475  Tons 

Building  was  built  for  Computation  Laboratory.  Con¬ 
crete  slab  construction.  The  computer  room  has  plenum 
floor  construction  with  porous  false  celling  for  re¬ 
turn  air.  Bower  distribution  in  building  has  its  own 


power  sub-station  for  isolation  of  the  system  with 
continuous  3  phase  power  distribution  centers  within 
the  building.  Air  conditioner  supports  total  build¬ 
ing  of  60,000  sq  ft. 

USA  EMC 

Power,  computer  87.6  Kw  135-0  KVA 
Power,  air  condl  225  Kw  225  KVA 
Volume,  computer  2,412.5  ou  ft 

Volume,  air  conditioner  504  cu  ft 

Area,  computer  451.7  aq  ft 

Area,  air  conditioner  126  sq  ft 

Room  size,  computer  5,000  sq  ft 

Room  size,  air  conditioner  3,000  sq  ft 
Floor  loading  100  Ibs/sq  ft 

1,000  lbs  conoen  max 
Capacity,  air  conditioner  I50  Tons 
Weight,  computer  44,770  lbs 

Weight,  air  conditioner  l4,640  lbs 

The  EMC  building  is  of  steel  and  concrete  construc¬ 
tion.  One  portion  of  the  third  floor  of  the  building 
was  modified  for  use  as  the  computer  room.  The  major 
modifications  Included  installation  of  the  following: 
air  conditioning  compressors,  false  ceiling  to  carry 
conditioned  air,  raised  flooring  to  cover  computer 
cables,  observation  room  tor  visitors,  and  alternate 
imderground  soiirces  of  electric  power  with  automatic 
switch  over. 

A  208  volt,  3  phase,  4  wire,  60  cycle/sec  system 
is  used.  The  air  conditioner  is  fed  430  volt,  400 
an®  continuous  current. 
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USAF  ASO 

Power,  ooaputer  126.8  KVA 

Power,  air  conditioner  135  KVA 

Volume,  computer  25,760  o'!  ft 

Volume,  air  conditioner  4,200  cu  ft 

Area,  computer  2,800  sq  ft 

Area,  air  conditioner  300  sq  ft 

Room  size,  computer  40  ft  x  70  ft 

Boom  size,  air  conditioner  120  ft  x  JO  ft  (space) 

60  ft  X  70  ft  (machine) 

Capacity,  air  conditioner  '  35-8  Tons  (air  handling) 

32.2  Tons  (units) 

Weight,  computer  50,4-90  Ihs 

Building  was  originally  a  warehouse.  Required  in¬ 
stallation:  raised  "free  access"  flooring,  overhead 
air-conditioning  duct,  false  ceiling  utilized  as  re¬ 
turn  air  plenum,  600  dmp.  power  panel  and  distrihute 
power  to  required  -units,  humidity  and  temperature 
controls,  COg  system,  electronic  filter,  add  and  lower 
lighting,  room  partitions,  convenience  outlets  every 
10  feet,  water  pumps,  cooling  tower,  refrigerating 
units,  air  handling  imits. 

IKAF  ADC  • 

Volume,  computer  17,650  ou  ft 

Volume,  air  conditioner  7,200  ou  ft 

Area,  computer  1,960  sq  ft 

Area,  air  conditioner  600  sq  ft 

Room  size,  computer  2,200  sq  ft 

Room  size,  air  conditioner  600  sq  ft 


Photo  by  Sandia  Corporation 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  ooncen  max 
Capacity,  air  conditioner  44  Tons 
Weight,  computer  34,000  lbs 

Weight,  air  conditioner  15,000  lbs 

Built  new  building,  with  false  ceiling,  plenum  cham¬ 
ber  (false  floor),  cement  block,  no  modification. 
Power  distribution  (separate  transformer)  is  400  amp, 
5  phase. 

USAF  SB  AMA 

Power,  computer  1  68.6  Kw  158.4  KVA 

Power,  computer  2  83.6  Kw  149.2  KVA 

Power,  air  cond  36O  Kw  4-50  KVA  O.8O  pf 

Volume,  computer  1  3,179  ou  ft 

Volume,  computer  2  3,051  ou  ft 

Volume,  air  conditioner  721.4  ou  ft 

■Area,  computer  1  5OO  sq  ft 

-Area,  computer  2  475  sq  ft 

Area,,  air  conditioner  144,4  sq  ft 

Room  size,  computer  1  3,780  Sq  ft 

Room  size,  computer  2  3,780  sq  ft 

Room  size,  air  conditioner  1,600  sq  ft 

Floor  loading  200  Ibs/sq  ft 

1,000  lbs  ooncen  max 
Capacity,  air  conditioner  ,515  T® 

Weight,  computer  1  52,680  lbs 

Weight,  computer  2  "  -  •"  48,880  lbs 

Weight,  air  conditioner  59,250  lbs 

Weight,  cubage,  and  space  requirements  for  air  con- 


ditloner  are  for  chilled  water  equipment  only.  Air 
handling  units,  cooling  towers,  etc.,  are  on  roof  of 
building.  Site  preparation  included  modification  of 
approximately  25,850  sq  ft  of  a  permanent  type  ware¬ 
house.  The  modification  consisted  of  installation  of 
suspended  acoustical  celling,  15  inch  raised  floor 
(raised  floor  and  suspended  ceiling  in  705  area  only), 
partitions,  I500  KVA  transformer  station,  main  switch 
gear,  distribution  panels,  insulating  transformers, 
lighting,  515  chilled,  water  system,  air  handling 
units  on  roof,  and  necessary  duct  work.  Floor  space, 
electrical  power,  and  air  conditioning  tonnage  not 
used  by  705s  is  used  by  COMLOGIJET  and  other  electronic 
equipment. 

AT  -ind  T,  LLD 

Power,  computer  I50  KVA 

Power,  air  conditioner,  200  Kw  255  KVA  O.85  pf 

Volume,  air  conditioner  16,000  cu  ft 

Area,  air  conditioner  6OO  sq  ft 

Room  size,  computer  4,000  sq  ft 

Room  size,  air  conditioner  1,400  sq  ft 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  I70  Tons 
Weight,  computer  48,000  lbs 

Weight,  air  conditioner  18,000  lbs 

Built  new  building  with  false  floor,  false  celling, 
air  conditioning  and  commercial  power  fed  through 
separate  transformers  from  2  substations.  .Air  condi¬ 
tioner  is  used  for  whole  building. 


Photo  by  Sandia  Corporation 


AT  and  T,  TD 

Power,  computer  201.8  Kw 
Power,  air  oond  I5I.6  Kw 
Volume,  computer 
Volume,  air  handling 
Volume,  refrlg.  mach. 
Volume,  cooling  tower 
Area,  computer 
Area,  air  handling 
Area,  refrig.  mach. 

Area,  cooling  tower 
Room  size,  computer 
Room  size,  air  handling 
Room  size,  refrlg.  mach. 
Room  size,  cooling  tower 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  handling 
Wei^t,  refrlg.  mach. 
Weight,  cooling  tower 
Weight,  air  conditioner 
Boeing  Wichita 
Power,  computer 
Power,  air  oond  215  Kw 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 


212.5 

KVA 

0.949  pf 

198.4 

KVA 

0.777  pf 

70,851 

ou  ft 

6,240 

cu  ft 

3,240 

ou  ft 

5,000 

cu  ft 

6,589 

sq  ft 

416 

sq  ft 

2  floors 

324 

sq  ft 

Basement 

24o 

sq  ft 

Roof 

49 

ft  X  155  ft 

13 

ft  X  52  ft 

18 

ft  X  18  ft 

20 

ft  X  12  ft 

160 

Ibs/sq  ft 

4,860 

lbs  concen  max 

75 

Tons 

121,000 

lbs 

16,000 

lbs 

10,500 

lbs 

10,500 

lbs 

56,800 

lbs,  total 

293.0 

KVA 

239 

KVA 

0.90  pf 

47,916 

ou  ft 

16,000 

ou  ft 

5,324 

sq  ft 

800 

sq  ft 
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Room  size,  computer 
Room  size,  air  conditioner 
Hoor  loading 

Capacity,  air  conditioner 
Weight,,  computer 
Weight,  air  conditioner 


121  ft  X  44  ft  X  9  ft 
50  ft  X  16  ft  X  20  ft 
2,400  Ihs/sq  ft 
1,800  Ihs  ooncen  max 
120  Tons 
96,050  lbs 
28,450  lbs 

All  the  above  figures  are  for  the  two  systems  com¬ 
bined.  The  system  Is  Installed  In  a  reinforced  con¬ 
crete  building.  A  false  celling  covers  the  Installa¬ 
tion  of  supply  ductwork,  lights,  and  serves  as  a  re¬ 
turn  air  plenvim.  A  raised  floor  was  Installed  to 
provide  for  under  floor  cables  and  conduit.  A  separate 
transformer  bank  Is  used  to  supply  each  system. 

Con  Edison 

Volume,  computer  60,000  cu  ft 

Area,  computer  8,000  sq  ft 

Floor  loading  125  Ibs/sq  ft 

Installed  air  conditioning,  false  ceilings.  Improved 
lighting,  additional  power  supply  and  troughs  in  floor 
for  wiring  between  components.  Air  conditioner  is  for 
most  of  building. 


Convalr  Fort  Worth 
Power,  computer  IO5  Kw 
Power,  air  oondlt  100  Kw 
Volume,  computer 
Volume,  air  conditioner 


126  KVA 
100  KVA 
39,680  ou  ft 
2,900  cu  ft 


0.8  pf 
1.0  pf 


Photo  by  Standard  Oil  Company,  Cleveland 

Area,  computer  3^968  sq  ft 

Area,  air  conditioner  29O  sq  ft 

Room  size,  computer  62  ft  x  64  ft 

Room  size,  air  conditioner  29  ft  x  10  ft 

Floor  loading  100  Ibs/sq  ft  max 

1,000  lbs  concen  max 

Capacity,  air  conditioner  Three  25-Ton  compressors 
Weif^t,  computer  52,TT0  lbs 

Weight,  air  conditioner  26,000  lbs 

Installed  in  existing  building.  Raised  floor  (I6") 
with  open  plenum  construction  underneath.  Utilized 
existing  hanging  ceilings  approximately  10  ft  high. 
New  overhead  lighting  installed.  Power  sub-station 
installed  -  two  transformers  for  air  and  computer: 

1  transformer  I50  KVA,  4l60  volt/440,  5  phase,  60 
cycle 

1  transformer  I50  KVA,  4l60  volt/208,  5  phase,  60 
cycle 

Since  computer  is  installed  on  a  wooden  mezz  one 
special  precaution  was  taken  to  isolate  computer 
floor  from  mezz  flooring  to  eliminate  vibration. 

Thus,  the  frame  work  for  computer  floor  is  tied 
directly  to  beams  rising  from  main  plant  floor. 
Farmers  IS 

Power,  computer  208  KVA 

Power,  air  conditioner  220  KVA 
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Fftoto  oy  Western  Electric  Company,  Inc., 


Firestone 

Power,  computer  125  Kw  14y  KVA  O.85  pf 

Power,  air  oond  65  Kw  70  KVA  O.80  pf 

Volume,  computer  2l4-,300  cu  ft 

Volme,  air  conditioner  12,000  cu  ft 

Area,  computer  2,430  sq  ft 

Area,  air  conditioner  1,200  sq  ft 

Floor  loading  125  lt>s/sq  ft 

250  lbs  concen  max 
Capacity,  air  conditioner  50  Tons  (alternate 

unit  Installed) 

Weight,  computer  43,150  lbs 

Weight,  air  conditioner  12,500  lbs 

False  floor,  pl.enum -ohamber-oeiling,  power  distri¬ 
bution  panel,  ali:  conditioning  control  panel,  and 
air  conditioning  machinery  room. 

Ford  Motor  Man  Ser 

Power,  computer  130. 7  KVA 

Power,  air  cond  29.8  Kw  35  KVA  0.85  pf 

Volume,  computer  36,800  cu  ft 

Volume,  air  eonlditoner  1,000  cu  ft 

Area,  computer  3,68o  sq  ft 

Area,  air  conditioner  100  sq  ft 

Floor  loading  Ground  floor  solid  concrete 

Capacity,  air  conditioner  38  Tons 

Weight,  computer  52,360  lbs 

Weight,  air  conditioner  4,000  lbs 

The  i?ouge  Office  Building  was  in  the  design  stage 
at  the  time  the  computer  was  ordered.  The  only 
changes  made  were  as  follows:  trenches  were  Installed 


(  ' 


in  the  floor  for  cables,  additional  overhead  air 
conditioners  and  humidifiers  were  installed,  and 
since  the  Installation  of  the  702  Computer  a  line 
filter  has  been-  installed  to  handle  the  peaks  and 
valleys  in  the  voltage  to  the  machine. 

Ford  Dlv 

Power,  computer  I50  KVA 

Volume,  computer  6,279  cu  ft 

Volume,  air  conditioner  9,255  cu  ft 

Area,  computer  2,046  sq  ft 

Area,  air  conditioner  6I7  sq  ft 

Room  size,  computer  34.8  x,  59  ft 

Boom  size,  air  conditioner  17.75  x  34.75  ft 

Floor  loading  Unlimited 

Capacity  50  Tone  (plus  10-Tdn 

in  adj.  area) 

Weight,  computer  34,000  lbs 

3  foot  false  ceiling,  12  inch  air  plenum,  with  out¬ 
lets  below  ventral  processing  unit  and  power  supply, 
concrete  block  building,  and  false  floor  of  reinforced 
aluminum  and  vinyl  tile. 

Hughes 

Power,  computer  201  Kw  201  KVA  Unity  Synchronous  Motor 

Generator 

Power,  air  cond  5T’Kw  71  KVA  approx.  O.8O  pf 
Induction  motor  driven 
Volume,  computer  30,3^5  cu  ft 

Volume.,  air  conditioner  4,620  cu  ft 

Area,  computer  2,977  sq  ft 

Area,  air  conditioner  420  sq  ft 
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Room  size.,  computer 


60  ft  X  45  ft 
20  ft  X  22  ft 
Room  size,  air  conditioner  I5  ft  x  2-8  ft 
Floor  loading  100  Ibs/sq.  ft 

1,000  lbs  concen  max 
(per  caster) 

Capacity,  air  conditioner  '56 -8  Tons 

Weight,  computer  46,620  lbs 

Weight,  air  conditioner  1,500  lbs 

Building  type:  3B-'tllt-up  concrete  block  wall  with 
wood  truss  roof.  Site  preparation;  Demolition  of 
existing  partitions;,  installation  of  raised  floor, 
insulated  with  alum;  "Dryfol"  and  mounted  on  I/8  in. 
rubber;  construction  of  separate  but  attached  air 
conditioning,  generator,  and  tape  storage  rooms;  in¬ 
stall  two  duct,  two  air  conditioning  systems;  install 
120/208  volt-5  phase-4  wlre-600  amp.  power  pmel  for 
IBM  equipment,  using  existing  400  amp.  panel  for 
lighting,  etc.;  and  install  acoustical  tile  on  exist¬ 
ing  ceiling. 

Hughes 

Power,  computer  225  Kw  225  KVA  Unity 
Area  served  by  separate  transformer 
Volume,  computer  25,386  cu  ft 

Volume,  air  condltJ.oner  8,000  cu  ft 

Area,  computer  2,126  sq  ft 

Area,  air  conditioner  1,000'  sq  ft 

Room  size,  computer  47  ft  6  in  x  45  ft 

Room  size,  air  conditioner  50  ft  x  20  ft 

Capacity,  air  conditioner  11.6  Tons 

Weight,  computer  29,110  lbs 

A  portion  of  subject  building  is  leased  from  the 
Service  Bureau  Corporation.  Therefore,  power,  air 
conditioning  systems,  and  site  preparations  were 
lessor  Installed.  The  following  work  was  performed 
by  lessee  in  occupying  space:  Installed  electrical 
runs  from  existing  power  panel  to  IBM  units;  installed 
electrical  receptacles;  and  installed  air  deflection 
registers  in  elevated  steel  plate  floor. 

IH 

Power,  computer  &  per  ip.  127  Kw  211. 5  KVA  0.6  pf 

Power,  air  conditioner  7I  Kw  83.5  KVA  0.85  pf 

Volume,  computer  &  periph.  34,200  cu  ft 

Volume,  air  conditioner  3,103  ou  ft 

Area,  computer  &  per.  equip. 3,420  sq  ft 

Area,  air  conditioner  387  sq  ft 

Room  size,  comp  &  perlp.  equip  76  ft  x  45  ft 

Room  size,  air  conditioner  18  ft  x  3I  ft  x  6  in. 

17  ft  X  40  ft  X  11 '6" 
Capacity,  air  conditioner  82  I/2  Tons 

Weight,  computer  69,720  lbs 

Weight,  air  conditioner  5*1',  384  lbs 

Floor  loading  20.5  Ibs/sq  ft 

100  lbs  concen  max 

False  wooden  floor  atop  concrete,  false  ceilings 
with  air  conditioning  ducts  constructed  therein,  pre4 
fab  steel  constructed  walls-glass  windows  all  around. 
Air  conditioning  equipment  for  computer  installation 
completely  separate  from  rest  of  building. 

Illinois  Central 

Power,  comp.  &  components  98  Kw  156.8  KVA  0.62  pf 

Power,  air  conditioner  120  Kw  150.O  KVA  O.80  pf 

Volume,  comp.  &  components  29,598  ou  ft 

Volume,  air  conditioner  40,285  ou  ft 

Area,  comp.  &  components  503  sq  ft 

Area,  air  conditioner  1,985  sq  ft 

Room  size,  comp.  &  components  40  ft  x  96  ft 

Room  size,  air  conditioner  49  ft  x  37  ft 

Capacity,  air  conditioner  91-8  Tons 

Weight,  computer  507,900  lbs 

Weight,  air  conditioner  16,000  lbs 

False  floor  reinforced  steel  beam  construction. 

False  ceiling,  acoustical  with  diffused  air-condition¬ 


ing  and  recessed  light  fixtures.  Room  of  brick  con¬ 
struction  with  inside  wall  of  Johns  Mansvllle  con¬ 
struction.  Power  supplied  by  public  utility  company. 
McDonnell  Aircraft 

Power,  computer  I62.5  KVA 

Floor  loading  100  Ibs/sq  ft 

100  lbs  concen  max 

Capacity,  air  conditioner  75  Tons 

Weight,  computer  48,400  lbs 

3M 

Power,  computer  250  Kw  3OO  KVA  0.84  pf 

Power,  air  conditioner  40  Horsepower 

Volume,  computer  25,780  ou  ft 

Volume,  air  conditioner  13,000  ou  ft 

Area,  computer  3,870  sq  ft 

Area,,  air  conditioner  1,300  sq  ft 

Room  size,  computer  5^  ft  6  in  x  8l  ft  6  in 

l4  ft  6  in  X  26  ft  6  in 
14  ft  6  in  X  12  ft  6  in 
23  ft  X  20  ft  6  in 

Room  size,  air  conditioner  21  ft  6  in  x  60  ft  6  in 
Floor  loading  100  Ibs/sq  ft 

500  lbs  concen  max 

Capacity,  air  conditioner  40  Tons 

Weight,  computer  (705  only)'  5,300  lbs  ea,  10,6o6  total 

Weight,  air  conditioner  4l,000  lbs,  total,. 

Raised  floo,r  for  power  and  computer  cables.  In¬ 
stalled  separate  air  conditioning  unit  and  power 
transformer. 

Sandla  Corp. 

Power,  computer  121  Kw  70  KVA  1.732  pf 

Power,  air  cond  49  Hp  60  KVA  0.8  pf 

Volume,  air  conditioner  7,440  c. 

Area,  air  conditioner  7^^  1  .1  - 

Room  size,  computer  50  ft  x  100  ft 

(25  ft  X  25  ft  vault) 

Room  size,  air  conditioner  24  ft  x  31  ft 

outside  tower 

Floor  loading  5, 580  lbs  concen  max 

Capacity,  air  conditioner  60  Tons  steam  fired 

absorption  unit 

Weight,  computer  24,480  lbs 

Weight,  air  conditioner  20,000  lbs 

The  following  alterations  were  made  to  an  existing 
biiilding:  raised  floor  (free  access);  false  ceiling; 
eight  (8)  plenums;  and  installation  of  air  condition¬ 
ing  and  power.  The  air  conditioning  is  a  built-up 
system. 

SOHIO 

Power,  computer  II5.I  Kw  125.7  KVA  O.9O-O.92  pf 
Power,  air  cond  153-2  Kw  I70.O  MA  O.9O-O.92  pf 
Volume,  computer  2,550  ou  ft 

Area,  computer  50C  sq  ft 

Area,  air  conditioner  2,500  sq  ft  (including 

space  used  in  celling  and  floor) 
Room  size,  computer  2,850  sq  ft 

21,000  cu  ft 

Room  size,  air  conditioner  4,159  sq  ft 
Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  60  Tons 

Weight,  computer  42,580  lbs 

Weight,  air  conditioner  53,650  lbs 

Feilse  ceilings;  false  floors;  converted  individual 
offices  into  one  main  room;  installed  separate  air 
conditioning  and  humidity  controls  (wl-th  stand-by 
equipment);  Installed  fire  hose;  installed  separate 
power  lines  from  transformer  to  computer  room;  and 
installed  exhaust  hoods  for  main  frame  and  control 
units. 

Texaco 

Power,  computer  129-4  KVA 

Volume,  computer  51,860  ou  ft 


Volume,  air  conditioner  ^,520  ou  ft 

Area,  computer  2,375  sq.  ft 

Area,  air  conditioner  5lt-0  sq  ft 

Room  size,  computer  2,655  ^q  ft 

Room  size,  air  conditioner  I8  ft  x  30  ft 

Floor  loading  9OO  lbs  concen  max 

Capacity,  air  conditioner  80  Tons 

Weight,  computer  51,870  lbs 

Building  area  was  cleared  of  old  partitions  and 
new  walls  of  tile  and  plastic  were  constructed.  New 
false  ceilings  constructed  of  aluminum  acoustical 
panels  which  also  serve  as  input  areas  for  air  to 
machine  room.  Air  returned  to  blower  system  via 
olenum  construction.'  Air  system  protected  by  electro¬ 
static  and  standard  filters.  Free  access  or  pedestal 
type  of  floor  constructed  of  27  inch  square  metal 
plates. 

USS  TC  and  I 

Power,  computer  II6.8  KVA 

Power,  air  conditioner  22.5  CTA  O.85  pf 

Volume,  computer  18,400  cu  ft 

Volume,  air  conditioner  9>792  cu  ft 

Area,  computer  2,300  sq  ft 

Area,  air  conditioner  1>152  sq  ft 

Room  size,  computer  56  ft  x  hi  ft 

Room  size,  air  conditioner  W  ft  x  2h  ft 

Floor  loading  120  Ibs/sq  ft 

200  lbs  concen  max 

Capacity,  air  conditioner  3^-8  Tons 

Weight,  computer  37>530  lbs 

Weight,  air  conditioner  10,600  lbs 

Ceiling  lowered  I8  inches  for  duct  work,  installed 
26  plenums,  added  relays  and  separate  power  trans¬ 
former  servicing  EDP  equipment  only. 

WE  Hawthorne 

'Power,  computer  200  Kw 

Power,  air  conditioner  175  Kw 

Volume,  computer  77)000  cu  ft 

Volume,  air  conditioner  9)500  ou  ft 

Area,  computer  7,000  sq  ft 

Area,  air  conditioner  866  sq  ft 

Floor  loading  85  Ibs/sq  ft 

Capacity,  air  conditioner  80  Tons 

Weight,  computer  60,570  lbs 

Computer  installed  in  top  floor  of  existing  office 
building.  10  inch  raised  steel  floor,  seotlonalized 
3  ft  X  3  ff  for  running  cables.  Outside  windows  in¬ 
sulated.'  Entire  area  sprinkler  protected.  All  air- 
conditioning  overhead  except  for  special  duct  to 
main  frame. 

WE  Comp  Methods 

Power/  computer  253  Kw  281  KVA  approx.  O.9O  pf 
Only  55^  required  for  present  equipment. 

Power,  air  conditioner  25O  KVA 

332  HP  installed.  Not  more  than  215  HP  used  at  any 
one  time.  Balance  standby. 

Volume,  computer  h7,000  cu  ft 

Volume,  air  conditioner  15,300  cu  ft 

Area,  computer  5)200  sq  ft 

Area,  air  conditioner  1)225  sq  ft 

Room  size,  computer  5)200  sq  ft 

Room  size,  air  conditioner  1,225  sq  ft 

Floor  loading  200  Ibs/sq  ft 

700  lbs  concen  max 

Capacity,  air  conditioner  two  100  Ton  Units 
one  50  Ton  Unit 

Weight,  computer  53)760  lbs 

Weight,  air  conditioner  22,850  lbs  ■ 

Building!  steel  frame,  brick  walls.  Equipnent  on 
5th  floor  (top).  False  ceiling  (Accustone)  suspended 
from  roof  beams  under  original  suspended  ceiling. 

Raised  (18")  steel  plate  floor,  vinyl  tile  covered. 
Original  floor  wood  covered  concrete  over  arched  hollow 


tile  ceiling.  Wood  covering  removed  and  resurfaced 
with  cement.'  Air  inlet  ducts  above  false  celling 
and  beneath  raised  floor.  Common  ret'um  ducts  above 
false  ceiling.  Recessed  trough  lighting.  Area  en¬ 
closed  with  sheet  steel  partitions  two  3OO  KVA  trans 
formers  (one  is  standby)  installed  on  roof  and  fed 
iVom  13,800  volt  main  circuits  from  O'wn  power  house. 
Air  conditioning  and  lighting  power  taken  from  exist 
ing  hhO  volt  mains. 

PRODUCTION  RECORD 

Manufactiirer 

There  is  only  limited  production  on  this  system  at 
the  present  time.  Delivery  on  availability  basis 
only. 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Monthly  Purchase 

Charge  Price 

705  Central  Processing  Unit  $lh,150  $590,000 

w/h0,000  positions  core 
memory 

Tlh  Card  Reader  1,500  6h,h50 

7i7  Printer  (15O  llnes/mln)  l,h00  55,000 

720  Printer  (500  lines/mln)  1,900  93,000 

722  Card  Punch  8OO  h3,300 

727  Magnetic  Tape  Unit  550  18,200 

750  Printer  (1,000  llnes/min)  3,900  210,500 

73^  Magnetic  Dnmn  Storage  2,300  90,000 

735  Printer  Control  (73O  &  760)  6OO  32,500 

7hh  Magnetic  Drum  Power  Supply  50O  21,500 

7h5  Power  Supply  1,200  62,400 

Tape  Control  1,500  78,000 

757  Frlnter  Control  650  44,000 

758  Card  Punch  Control  6OO  38,000 

759  Card  Reader  Control  900  45,000 

760  Con-trol  &  Storage  2,500  111,000 

777  Taps  Record  Coordinator  3,^00  156,000 

782  Console  and  Typewriter  1,000  52,000 

Monthly  rental,  average  system:  $33,500  &  up 

Purchase,  average  system:  $1,640,000  &  up 

Maintenance  contract  is  available. 

Naval  Construction  Bn  Ctr 
Rental  contracting  and  rates  for  basic  system 
Type  705  CPU  $11,650 

iSre  782  Console  and  Typewriter  1,000 

Type  743  Power  Supply  1,200 

Type  754  Tape  Control  Unit  1,500 

Type  727  Magnetic  Tape  Units  (lO)  5,500 

Total  $20,850 


Rental  rates  for  additional  equipment 
IFype  714  Card  Reader 
Type  759  Card  Reader  Control 
Ty^  717  Printer 
i^e  757  Printer  Control 
5^ype  722  Card  Punch 
Type  758  Card  Punch  Control 
Type  727  Magnetic  Tape  Units  (4) 

I^e  747  TDS  Power  Supply 
Type  774  Tape  Data  Selector 

Total 

Itoe  Island  Na'val  Shipyard 


$1,510 

935 

i,4oo 

650 

800 

650 


2,200 

500 

$ll^ 


Basic  system  consisting  of  705  II  Computer,  782 
Console,  IO-727  Tape  Units,  745  Power  Supply,  754 
Tape  Control,  rents  at  $23,350/monthi 
Additional  equipment  consisting  of  714  Card  Reader 


72OA  Printer,  722  Punch,  2-727  Tape  Units,  759  Con¬ 
trol,  7601  Control,  758  Control,  rents  at  $9,350/mo. 
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USAF  SB  AMA 
First  System  (Basic) 


USA  TAGO 

Basic,  System  (Prime  Shift) 

Type  T05,  HT,  727  (l2  units),  7^5,  7^7,  75‘^, 
75T>  758,  759,  774,  782,  407,  519  -  total  rental 
?5‘i-,425. 

Additional  Equi^ent  (EAM) 

11  tp  024,  6  tp  056,  4  tp  082,  2  tp  085,,  4  tp  407, 

1  tp  552,  2  tp  026,  1  tp  080,  3  tp  083,  1  tp  101, 

2  tp  519,  1  tp  557  -  total  monthly  rental  $6,120. 

USA  ABMA 

705,  7ii^,  14-727' s,  7^1-5,  2-75‘^’E,  759,  782  -  $29,450 

per  month  (includes  maintenance). 

USA  EMC 


Monthly 


Basic  System 

Rental 

1 

705  Central  Eroc.  Unit 

$14,150 

1 

745  Power  Unit 

1.200 

1 

782  Console 

1,000 

1 

714  Card  Reader 

1,500 

1 

759  Control  Unit 

900 

2 

717  Printers 

2,800 

2 

757  Control  Units 

1,300 

1 

722  Card  Punch 

800 

1 

758  Control  Unit 

650 

16 

727  Tape  Units 

8,800 

2 

754  Tape  Control 

.3,000 

Total  Basic  Operational  Use  Monthly 

Rental 

USAF  Tinker  AFB  (2) 

$36,100 

Type  Name 

Quantity 

705 

Central  Processing  Unit 

1 

714 

Card  Reader 

2 

717 

Printer 

1 

720 

Printer 

1 

722 

Card  Punch 

1 

727 

Tape  Unit 

30 

73>^ 

Drum  Storage  Unit 

1 

744 

Drum  Power  Unit 

1 

745 

Power  Unit 

1 

754 

Tape  Control  Unit 

1 

757 

Printer  Control  Unit 

1 

758 

Card  Punch  Control  Unit 

1 

759 

Card  Reader  Control  Unit 

2 

760 

Control  and  Storage  Unit 

1 

777 

Tape  Record  Coordinator 

2 

782 

Console  and  Typewriter 

1 

774 

Tape  Data  Selector 

1 

747 

TDS  Power  Supply 

1 

519 

Document  Machine 

1 

407 

Accounting  Machine 

1 

Total  cost  $61,910  prime  shift/month.  Each 
system  configuration  is  the  same. 

USAF  ASO 
Basic  System 

2  705  II' s  with  4  TRC's,  2  drums  and  30  tape  drives- 
$68, 40O/moath . 

Additional  Equipment 

2  Card  Readers,  2  high  speed  printers,  2  TBS  units 
(with  407  and  519),  and  8  tape  drives  -  $24, 342/month. 
USAF  ADC 
Basic  System 
$1,393, -550 
Basic  System 
$32, 650/month. 

Service  contracting  -  $5,295.75/™oath. 


Monthly 

Rental 


Qty 

Type 

Description 

Prime  Shift 

1 

703-1 

Central  Processing  Unit 

$14,150 

i 

745 

Power  Supply 

1,200 

1 

782 

Console  and  Typewriter 

1,020 

1 

714 

Card  Reader 

1,615 

1 

759 

Card  Reader  Control 

900 

26 

727 

Magnetic  Tape  Unit 

14,300 

2 

734 

Magnetic  Drum  Storage 

4,600 

2 

744 

Magnetic  Drum  Power 

1,000 

1 

754 

Tape  Drive  Control  Unit 

1,500 

2 

777 

Tape  Record  Coordinator 

6,800 

38  Pieces, 

Total  system 

$47758^ 

Second  System  (Basic) 

1 

705-2 

Central  Processing  Unit 

$14,150 

1 

745 

Power  Supply 

1,200 

1 

782 

Console  and  Typewriter 

1,020 

1 

714 

Card  Reader 

1,615 

1 

759 

Card  Reader  Control 

900 

22 

727 

Magnetic  Tape  Unit 

12,100 

2 

734 

Magnetic  Drum  Storage 

4,600 

.2 

744 

Magnetic  Drum  Power 

1,000 

1 

754 

Tape  Drive  Control  Unit 

1,500 

2 

777 

Tape  Record  Coordinator 

6,800 

5^  Pieces, 

Total  system 

$44,885 

Additional  Equipment 

1 

714 

Card  Reader 

$1,615 

1 

759 

Card  Reader  Control 

900 

1 

720A 

High  Speed  Printer 

1,900 

1 

760 

Control  and  Storage 

2,500 

1 

722 

Card  Punch 

800 

1 

758 

Punch  Control 

650 

4 

724 

Magnetic  Tape  Unit 

2,200 

1 

774 

Tape  Data  Selector 

2,566 

1 

747 

Tape  Data  Selector  Power 

Supply  500 

1 

717 

Printer 

1,400 

1 

754 

Printer  Control 

700 

1 

727 

Magnetic  Tape  Unit 

550 

15  Pieces, 

Total  system 

$16,215 

USAF  Olmsted  AFB 

Qty 

Component 

Rental 

1 

Central  Processing  Unit,  Mdl  2 

$14,150 

2 

Card  Reader,  Ml  1 

3,000 

2 

■  Printer,  Mdl  1 

3,000 

1 

Card  Punch,  Mdl  1 

800 

25 

Tape  Unit,  Mdl  1 

13,750 

1 

Magnetic  Drum  Power,  Mdl  1 

500 

1 

Magnetic  Brum  Storage,  Mdl  1 

2,500 

1 

Power  Supply,  Mdl  1 

1,200 

1 

Tape  Cotl,  Mdl  1 

1,500 

1 

Card  Punch  Control,  Mdl  1 

600 

2 

Card  Reader,  Control,  Mdl  1 

1,800 

2 

Control  &  Storage,  Mdl  1 

5,000 

2 

Tape  Record  Coordinator,  Mdl  1 

6,800 

1 

Console  &  Typewriter,  Ml  1 

1,000 

Tot--i  Basic  Rental  Cost 

$55,200 
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AT  and  T,  UjD  ■  — 

Rental  for  I76  hours  per  month  -  Overtime  is  at 
40^  of  rate  for  first  I76  hours. 

Present  monthly  rental  including'  overtime  is  approx¬ 
imately  $55)000. 

Equipment  176  hour  rental 

IBM  705  II  equipped  w/oonsole. 


drum,  15  727  bap®  units,  2  777 

TRC’s,  power  supply  and  special 
card  reader  (modified  026  Keypunch) 

$34,550 

72OA  printer  equipped  w/760  Con¬ 
trol  Unit  and  a  727  tape  unit 

4,950 

714  Card  Reader  equipped  w/759 

Control  Unit  and  a  727  tape  unit 

2,995 

774  TDS  equipped  w/407  Tabulator, 

519  Reproducing  PTnch,  747  Power 

Unit,  and  727  Tape  Unit. 

5,305 

Total 

$47,800 

AT  and  T,  TD 

CPU  $14,150;  2-714  3,000;  3-72OA  5,700;  1-730  3,900; 

1-782  1,000;  19-727  10,450;  2-777  6,800;  I-826  145; 

1- 717  1,400;  miscellaneous  poifer  and  control  units 

$14,300. 

Boeing  Wichita 
Basic  System 

705CPU,  drum,  card  reader,  2  TCO's,  14  tape  drives 
$32,260  per  month  (each  of  two  systems). 

Additial  Equipment 

3-720A’s,  1  card  reader,  2  punches,  6  tape  drives 
$22,310  per  month. 

Con  Edison 

2- 705  Model  II  with  40  K  memory  and  TRCs  and  I6  tape 
stations  each,  3-714  Card  Readers,  3-722  Card  Punch¬ 
es,  3-720  Printers,  3-720A  Printers  $107, OOO/monthly 

Convair  Fort  Wor-th 


Qty 

Description 

Rental 

Month 

&cise 

Tax 

1 

705  Model  II  C.P.U. 

$14,150 

1 

745  Power  Unit 

1,200 

1 

782  Console 

1,000 

2 

714  Card  Readers 

3,020 

2 

759  Card  Reader  Control  Unit 

1,800 

14 

727  Tape  Units 

7,700 

1 

717  Printer 

1,400 

1 

757  Printer  Control  Unit 

650 

1 

72OA  High  Speed  Printer 

1,900 

1 

760  Printer  Control  Unit 

2,500 

1 

754  Tape  Control  Unit 

1,500 

1 

774  Tape  Data  Selector  Model 

I 

with  file  search  feature 

2,300 

V.>1 

p 

b 

0 

1 

747  Tape  Data  Selector  Power 
Unit 

500 

50.00 

1 

407  Tab.  Model  A2  -  Mod.  for 

T.D.S. 

910 

91.00 

1 

519  PTnch  Model  1  -  Mod.  for 

T.D.S. 

210 

21.00 

1 

046  Tape  to  Card  Punch 

161 

16.10 

1 

026  Printing  Key  Punch 

60 

6,00 

Total 

$40796! 

$414.10 

Grand  Total-  $41,375.10 
Esso  Standard 
Basic  System 

CPU,  drum,  2  car'd  readers,  1  card  punch,  2  printers, 
14  tape  drives,  tape  data  selector,  condole,  power  ' 
and  control  \mits  -  $47, OOO/month,  prime  shift. 
AddltlonsQ.  Equipment 

Keypunches  and,  verifiers,  sorters,  collators,  tabula¬ 
tor,  calculators,  interpreters,  summary  punches,  etc. 
in  support  of  705  -  $13, OOO/month. 

Firestone 

Main  frame,  TCU,  11  tapes,  card  reader,  console  cost 


$1,093,500  and  rents  at.  $28,570/month. 

4  tapes,  717  Printer,  2  "^0  Printers,  card  reader 


card,  punch  cost  $699,150  and  rents  at  $13,85o7month. 

Ford  Motor  Man  Ser 

Monthly 

Machine 

Rental 

705  Central  Process  Unit 

$14,425.92 

712  'Card 'Reader 

790.11 

712  Card  Reader 

774.82 

717  Printer  (2) 

3,874.10 

722  Card  Punch  (2) 

1,631.20 

727  Magnetic  Tape  Unit  (I5) 

8,410.95 

745  Power  Supply 

1,223.''0 

Tape  Control  Unit 

1,529.25 

756  Card  Reader  Control  (2) 

652.08 

757  Printer  Control  Unit  (2) 

5,097.44 

758  Punch  Control  Unit  (2) 

1,223.40 

782  Console  Typewriter 

1,019.50 

$40,632.17 

Ford  Div 

Rental  $ 

32,500 

Approx,  cost  price  $1,300*000. 

Hughes 

Monthly 

Machine  Type 

City 

Rental 

705 

1 

$11,650 

714 

1 

1,500 

720 

2 

2,800 

722 

1 

800 

727 

15 

8,250 

745 

1 

1,200 

754 

1 

1,500 

758 

1 

650 

759 

1 

900 

760 

2 

5,000 

777 

2 

6,600 

782 

1 

1,000 

Total  $42,056 

£;ghes 

Monthly 

Machine  IJype 

Qty 

Rental 

705 

1 

$U,650 

727 

12 

6,600 

745 

1 

1,200 

777 

2 

6,800 

782 

1 

1,000 

IH 

Total  $27,250 

Basic  System 

2  Central  Processing  Units 
2  Power  Supply  Units 
2  Console  I^ewriters 
25  Tape  Units 
2  Tape  Control  Units 
2  Card  Readers 

2  Card  Header  Central  Units 

3  printers 

3  Printer  Control  &  Storage 
1  Card  Punch 
1  Card  Punch  Central 
$69, 826/month. 

Additional  Equipment 

1  407  Printer  1  514  Reproducer 

1  077  Collator  2  026  Keypunches 

1  552  Interpreter  1  O82  Sorter 

2  101  Statistical  Machines 

$2,230/mohth. 

Illinois  Central 
CPU  with  buffers 
13  tape  drives 
2  72OA  printers 
2  card  readers 
1  card  punch 
4  tape  drives 


$23,000/mont'Ii.~ 
7,150/month. 
8,800/month. 
4, 800/month. 
1,400/month. 
2,200/month. 
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WE  Hawthorne 


McDonnell  Aircraft 
Basic  System 

705  II  with’  magnetic  drum,  10  tapes,  reader,  two  720 
Printers,  and  punch  cost  $1,888,600  and  rent  at 
$lA,l80/mbnth. 

Additional  Equipment 

OZk,  026,  056,,  key  punch  and  verifiers;  O77,  O85,  O87, 
089  collators;  085  sorters;  101  sorters,  407  tahula- 
tors,  408  Bill  Weed  and  tabulation,  519,  521,  528 
punches;  6dK  calculators,  95^  posting  machine  cost 
$1,227,3^5  and  rent  at  $26,0007month. 

5M 

Basic  System 

705  Model  II,  71-5  Power  supply,  7B2  Console,  75**  Tape 
Control,  10  ea.  727  Magnetic  Tape  Drives  cost  $956,360 
each  (2  systems)  and  rents  at  $23, 500/month  each. 
Additional  Equipment 

71**  Card  Reader,  759  Card  Reader  Control,  720  Printer, 
760  Control  Storage,  72QA  Printer,  76O  Control  Stor¬ 
age,  722  Card  Punch,  758  Card  Punch  Control,  2  ea. 

727  Magnetic  Tape  Units  cost  $418,075  and  rents  at 
$13, 330/month. 

Maintenance  is  $2,513.50  for  prime  shift  for  each 
basic  system  listed  above. 

Sandia  Corp. 

Basic  System 

One  705  II  CPU  and  power,  printer,  card  reader,  and 
ten  727  tape  units  rent  at  $32,000  monthly  rental. 
Additional  Equipment 

A  720  Printer  and'sTTffiS  with  407  and  519  rent  at 
$8, 000/month. 

Maintenance  and  service  are  provided  by  vendor. 

SOEEO 


Basic  System 

Central  Processing  Unit  705 
Model  II 
Power  Unit  (7**5) 

Console  (782) 

10  Magnetic  Tape  Units  (727) 
Tape  Control  Unit  (75**) 
Additional  Equipment 
Card  Reader  (71**) 

Reader  Control  (759) 

Printer  (717) 

Printer  Control  (757) 

4  Magnetic  Tape  Units  (727) 
Printer  (730A) 

Printer  Control  (735) 

Storage  Control  (760)  Model  II 
Card  Punch  (722) 

Punch  Control  (758) 

Texaco 


Cost 

Monthly 

Rental 

$590,000 

$14,150 

62,400 

1,200 

52,000 

1,000 

182,000 

5,500 

78,000 

1,500 

$64,450 

$1,615 

45,000 

900 

55,000 

1,400 

44,000 

650 

72,800 

2,200 

210, 500 

3,900 

32,500 

600 

111,000 

2,500 

43,300 

800 

36,000 

650. 

Basic  System 

CPU,  on  line  printer,  reader,  punch  and  10  tapes. 
Peripheral  equipment:  2'-720A,  1-714  and  1-722. 
Rent  -  primary  shift  $44,000/month. 

U3S  TC  and  I 


1  CPU;  1  card  reader;  1  punch  control;  1  console; 

1  reader  control;  2  printers;  1  power  unit;  1  card 
punch;  2  printer  controls;  11  tape  drives;  1  tape 
control.  Total  cost  $31,800/month. 


Monthly 


Qty 

Basic  System 

Rental ( 

1 

705  CHJ  -  40K 

$14,150 

1 

745  CPU  Power 

1,200 

1 

782  Console 

1,000 

2 

754  Tape  Control  Units 

3,000 

16 

727  Tape  Units 

8,800 

1 

734  Drum 

-  2,300 

1 

744  Drum  Power 

500 

1 

714  Card  Reader 

1,300 

1 

759  0.  R.  Control 

Additional  Equipment 

900 

$33,350 

1  1 

IK 

1  717  Printer 

$i,4oo 

1  1 

1  757  Printer  Control 

650 

2 

720  Printer 

2,800 

2 

760  Printer  Control 

5,000 

1  1 

[2; 

>  714  Card  Reader 

1,500 

1  I 

2 

1  759  C.  R.  Control 

900 

1  ( 

2 

I  722  Card  Punch 

800 

1  1 

2 

1  758  Punch  Control 

656 

5 

727  Tape  Units 

2,750 

$10,450 

Notes : 


(1)  Monthly  charge  covers  the  first  I76  hours  a 
month  the  system  is  in  use.  Each  hour  of  use  there¬ 
after  is  billed  at  the  rate  of  l/l76th  of  40?^  of  the 
monthly  charge. 

(2)  Maybe  operated  "on-line”. 

WE  Comp  Methods 

Basic  System 

IBM  705  Mod.  II;  10  Vype  727  Tape  Units;  1  Type  754 
Tape  Unit;  control  1  I^e  73**  Drum;  1  I^e  714  Card 
Reader;  rental  is  $28,560/month. 

Additional  Equipment 

1  Tirpe  714  Card  Reader;  1  d^ype  7I7  Printer;  1  Ilype 
722  Card  Punch;  2  Type  720A  Printers;  controls;  and 
6  Type  727  Tape  Units  rent  for  $18, blO/month. 


PERSONNEL  REQUIREMENTS 

Ifanufacturer 


C^erator,  programming,  and  technical  training  is 
available  as  well  as  assistance  at  all  levels. 


Naval  Construction  Bn  Ctr 

One  8-Hour 

Two 

S-Hbur 

Shift 

Shifts 

Supervisors 

U  Rec 

U 

9 

Rec 

Analysts 

5 

5 

Programmers  &  Coders 

18  22 

18 

22 

Clerks 

1 

1 

Librarians 

1 

2 

Cp>erators 

1 

2 

In-Output  Oper 

3 

4 

Tape  Handlers 

2 

4 

Personnel  includes  Yards  and  Docks  Supply  Office. 
Engineers  and  technicians  are  furnished  by  contractor. 
Gyration  tends  toward  closed  shop. 

Methods  of  training  used  includes  formal  classroom 
and  on-the-job. 
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Mare  Island  Naval  Shipyard 

Three  8-Hour  Shifts 


Used 

Recommended 

Supervisors 

5 

6 

Programmers 

11 

15 

Clerks 

4 

4 

Operators 

6 

6 

In-Output  C^ier 

10 

10 

Personnel  supervisor  requirements  shovm  are  for 
consolidated  EDP-EAM  operations,  programming  and  ad¬ 
ministration.  Supervisors  shown  are: 

Head,  Data  Processing  Center 
Head,  Programming  (Vacant) 

Head,  Operations 
3  Operations  Shift  Supervisors 

Programmer  performs  functions  in  Data  Processing 
Center.  Analysts  are  in  various  departments  and  may 
work  on  any  project. 

Some  clerical  control  and  balancing  operations 
performed  hy  EAM  Operators  who  also  operate  equip¬ 
ment.  Equivalent  effort  of  about  two  clerks  relative 
to  EDP  portion.  Clerical  staff  of  two  persons  handle 
combined  EAM-EDP  administrative  requirements;  l.e., 
filing,  letters,  personnel  actions,  etc. 

Librarian  and  tape  handling  functions  performed  by 
peripheral  equipment  operators. 

Engineers  and  technicians  furnished  by  manufacttu:er 
under  rental  contract. 

Operation  tends  toward  closed  shop. 

Methods  of  tralni]ig  used  includes:  programmers  - 
manufacturer’s  standard  programming  course  (4  weeks 
plus  on-the-job  experience)  and  operators  -  on-the- 
job  training. 

USA  TAfiO 

One  8-Hour  Two  8-Hour 
Shift  Shifts 

Used  Eeconi  Used  Recom 
Supervisors  2  22  2 

Analysts  21  21 

Programmers  &  Coders  32  32 

Clerks  6  6 

Librarians  2  2 

Operators  4  4 

In-Output  Oper  4  4 

Tape  Handlers  2  2 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  IBM  conducted 
classes  and  on-the-job  training. 

USA  ABMA 

One  8-H6ur  Shift 

Supervisors  1 

Analysts  11 

Programmers  4 

Clerks  1 

Librarians  1 

(^erators  2 

Engineers  IBM  12 

In-Output  Oper  ,  2 

One  additional  supervisor  is  required  for  each 
additional  8-hour  shift.  Three  additional  input-out¬ 
put  operators  are  required  for  a  second  8-hour  shift 
and  two  additional  input-output  operators  are  required 
for  a  third  8-hour  shift. 

Operators  are  used  on  704' s,  705  and  709'  in  rotat¬ 
ing  shifts. 

The  12  IBM  engineers  rotate  shifts  on  the  Toll's 
and  709. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  on-the-job  and 
formal  schooling  for  programmers  and  operators. 


USA  EMC 

The  computer  is  operated  three  shifts  a  day  five 
days  a  week.  The  actual  operating  hours  are  contin-  . 
uous  from  7:30  A. Mi  each  Monday  through  7:30  A.M. 
the  following  Saturday.  One  console  operator  and 
two  peripheral  equipment  operators,  man  each  shift . 
These  'peripheral  operators  assist  the  console  opera¬ 
tor  by  mounting  and  dismounting  on  tape  drives  which 
are  Involved  in  main  frame  operations.  The  operators 
also  perform  all  "off-line"  operations. 

The  computer  room,  supervisor  is  assigned  to  the 
basic  shift  (7:30  A.M.  -  4:00  P.M. ).  A  tape  librar¬ 
ian  is  also  assigned  to  the  basic  shift. 

Ten  analysts  are  employed  in  the  researching  of 
new  projects  and  the  feasibility  of  utilizing  new 
types  of  equipment.  These  analysts  also  write  the 
basic  logic  for  new  operations. 

These  nineteen  people  assigned  to  writing  programs. 
This  program,  writing  consists  of  writing  new  programs, 
changing  existing  programs  because  of  changes  in 
criteria,  changing  programs  so  as  to  take  advantage 
of  new  programming  techniques. 

Operation  tends  toward  closed  shop. 

Programmers  receive  a  basic  course  in  programming 
from  the  IBM  Corporation.  This  course  nms  from  three 
to  five  weeks  depending  on  the  amount  of  detailed 
Instruction  given  and  practice  allowed.  At  the  end 
of  the  course  the  new  programmers  are  assigned  to 
work  with  more  experienced  programmers  until  they 
become  self  sufficient. 

The  original  group  of  console  operators  and  periph¬ 
eral  equipment  operators  received  the  basic  program¬ 
ming  course  from  the  IBM  Corporation.  The  actual 
operation  of  the  equipment  was  taxight,  on  the  jot, 
by  IBM  personnel.  .  The  more  recent  additions  to  the 
force  of  peripheral  operators  have  not  received  the 
programming  course  from  IBM.  They  have  learned  the 
operation  of  the  equipment,  on  the  job,  from  our 
more  experienced  operators.  ■  ■ 

USAP  Tinker  APB  (2) 

Supervisors  1 

Clerks  0 

Librarians  2 

Operators  4 

Tape  Handlers  12 

Above  requirements  is  for  each  system. 

Machine  operated  three  (3)  shifts  seven  (7)  days 
per  week. 

Programmers  and  coders  cannot  be  identified  with 
individual  system. 

USAP  ASO 

Three  8-Hbur  Shifts 

Supervisors  25 

Analysts  l4 

Programmers  35 

Coders  6 

Clerks  40 

Librarians  3 

Operators  40 

Engineers  8 

Technicians  3 

In-Output  Open  8 

Tape  Handlers  2 

Methods  of  training  used  includes  IBM  Educational 
Center  and  on-the-job  training. 
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USAP  ADC 


MSA 


Two  lOrHour  Shifts 


Supervisors 

Analysts 

Programmers 

Coders 

Clerks 

Librarians 

Operators 

Engineers 

Teohnioians 

In-Output  Oper 

Tape  Handlers 


Used 

5 

1 

22 

0 

3 

1 

1+ 

2 

0 

2 

2 


Hecommended 

5 

1 

2k 

- 2 

J 

1 

4 

2 

0 

2 

2 


Operation  tends  tow^d  closed  shop. 

Programmers  attend  705  Course  conducted  by  IBM. 

On  returning  to  this  unit,  but  after  completing 
practice  problem  where  review  of  programming  techni¬ 
ques  are  reviewed,  programmers  are  assigned  under 
the  supervision  of  a  senior  programmer  where  on-the- 
job  training  continues  until  reaching  the  fully 
qualified  level. 

Operators  attend  705  Course  conducted  by  IBM.  Other 
training  is  obtained  through  on-the-job  training. 

USAF  SB  AMA 


SBAMA  EDP  personnel  requirements  support  the  log¬ 
istical  mission.  Additional  personnel  support  the 
PCAM  effort.  PCAM  is  utilized  in  an  integrated  data 
processing  system  to  provide  extra  off-line  capabil¬ 
ity.  Coders  are  included  in  the  programmer  category. 

Because  of  the  varying  quantitative  effect  and  di¬ 
verse  character  of  the  workload  in  the  AM3  logistical 
support,  an  inflexible  recommendation  of  personnel 
was  not  attempted.  Cross-trained  personnel  qualified 
to  employ  techniques  in  various  computer  configura¬ 
tions  provide  system  flexibility. 

Engineers  and  technicians  to  service  and  maintain 
the  EDP  equipment  are  provided  on  a  contractual  basis 
by  the  manufacturer  concerned. 

Extra  shift  time  for  analysts,  programmers  and 
clerks  is  not  on  a  regularly  sohed\iled_ basis.  When¬ 
ever  the  workload  occasion  demands,  per'sorinel  hours 
are  specially  scheduled. 

Systems  Analysis,  Development  and  Programming  staff 
operate  on  one  8-hour  dally  shift,  5  days  per  week. 
Computer  operations  staff  work  on  three  8-hoiir  daily 
shifts,  7  days  weekly. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  formal  training 
by  manufacturer  and  on-the-job  training. 

USAF  Olmsted  AFB 

One  8-Hour  Three  8-Hbur 
Shift  Shifts 


Used 

Hecom 

Used 

Hecom 

Supervisors 

1 

1 

3 

5 

Analysts 

5 

5 

Programmers 

10 

10 

Librarians 

2 

2 

Operators 

5 

5 

In-Output  Oper 

5 

5 

Tape  Handlers 

6 

6 

Above  staffing  is  sufficient  to  operate: 

1  705  II- 

2  "^OA  Hi  Speed  Printers 
1  Card  to  Tape 

One  operator  and  .2  tape  handlers  are  used  on  the 
705  at  all  times. 

Methods  of  training  used  includes  formal  IBM  class¬ 
room  training  {k  l/2  weeks)  and  approximately  2  years 
on-the-job  training. 


One  8-H6ur  Shift 


Supervisors  1 
Librarians  1 
Operators  1 
Engineers  1 
Technicians  1 


(deration  tends  toward  closed  shop. 

Methods  of  training  used  includes  formal,  class 
and  on-the-job  training. 

AT  and  T,  LID 

Two  8-Hbur  Shifts 


Used 

Recommended 

Supervisors 

28 

Analysts 

7- 

Programmers 

42 

Clerks 

5 

10 

Librarians 

3 

3 

Operators 

5 

5 

In-Output  Oper 

8 

8 

Operators  and  system  analysts  are  supervisors. 
In-output  operators  and  tape  handlers  are  inter¬ 
changeable. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  IBM  schools  and 
on-the-job  training. 

AT  and  T,  TD 

,  One  6-Hour  Two  8-Hour 


Shift 

Shifts 

Supervisors 

2 

3 

Analysts,  Prog.  &  Coders 

7 

Librarians 

1 

1+ 

Engineers  I6M 

3 

4 

In-Output  Oper  &  Tape  Hand 

4 

6 

Methods  of  training  used  includes  IBM  705  Program¬ 
mers  School  for  a-b-c-d-  above  1-i,  plus  console 
experience  and  programming.  All  others  -  on-the-job 
training. 

Our  training  section  intends  to  have  one  of  our 
own  people  train  our  705  people  on  our  premises. 

Boeing  Wichita 

Three  8-Hour  Shifts 


Supesrvisors  5 
Programmers  26 
Librarians  5 
Operators  6 
In-Output  Oper  7 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes: 

Machine  Operators  -  IBM  schools  and  on-the-job 
training 

Programmers  -  IBM  schools  and  special  classes  on 
programming  and  advanced  languages  conducted  by  com¬ 
pany  technicians . 

Con  Edison 


Three  8-Hour  Shifts 


Supervisors  10 
Analysts,  Programmers  &  Coders  22 
Clerks  2 
Librarians  2 
In-Output  (^r  19 


Methods  of~ training  include  IBM  School  and  on-the- 
job  training  for  programmers  and  on-the-job  training 
for  input-output  operators. 

Convaix  Fort  Worth 

Three  8-Hour  Shifts 


Used 

Recommended 

Supervisors 

4 

4 

Analysts 

4 

9 

Programmers 

14 

18 

Librarians 

1 

2 

Operators 

7 

9 

Operation  tends  toward  closed  shop. 
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Eobo  Standard 


One  8-Hour 
Shift 

Supervisors  ,8 

Analysts,  Erog.  &  Coders  20 

Clerks  (Scheduler)  1 

Librarians  (Tape)  1 

Operators  -  705 
Engineers  (IBM) 

In-Outpiit  Oper  25 

Supervisors  are  for  entire’ Data  Processing  and 
Programming  Departments.  There  are  6  operators  (705) 

and  6  IBM  engineers  for  two  8-hour  shifts.  Tape 
handling  is  done  by  705  operators. 

Operation  tends  toward  closed  shop. 

Programmers  and  705  operators  all  given  programming 
course  by  IBM.  All  other  training  done  on  the  Job. 

Farmers  10 

One  8-Hbiir  Shift 
Supervisors  1 

Analysts  2 

Programmers  2 

In-Output  Oper  1 

Tape  Handlers  1 

Operation  tends  toward  open  shop. 

Firestone 

One  8-Hbur-  Shift 
Programmers  l^l- 

Engineers  k 

In-Output  Oper  5 

Methods  of  training  used  include  IBM  Schools,-  UCLA, 
and  AMA  Seminars. 

Ford  Motor  Man  Ser 

One  8-Hour  Shift 
Supervisors  2 

Analysts  7 

Programmers  15 

Operators  2 

Engineers  3 

In-Output  Oper  4 

Personnel  requirements  in  our  organization  are  based 
upon  workload  and  the  nature  of  the  application.  Two 
programmers,  2  operators,  2  engineers  and  5  input- 
output  operators  are  required  in  addition  to  the  first 
shift  shown  for  running  three  8-hour  shifts. 

Operation  tends  toward  open  shop. 

Ford  Div 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  5 

Clerks  2  4 

Librarians  1  1 

Operators  2  2 

In-Output  Oper  1  1 

One  supervisor  and  4  operators  are  used  on  the 
second  and  third  8-hour  shift.  Two  additional  input- 
output  operators  are  recommended. 

Operation  tends  toward  open  shop. 

Hughes 

One  8-Hour  Shift 

Supervisors  6 

Analysts  13 

Programmers  I8 

Clerks  3 

Operators  6 

Eleven  additional  operators  are  required  for  two 
additional  8-hour  shifts.  A  three  shift,  total  of 
57  persons  are  used.  Total  figure  includes  clerical 
and  staff.  On-the-Job  training  used. 

Operation  tends  toward  open  shop. 

It  is  necessary  that  operating  personnel  be  familiar 
with  all  technical  procedures  -of  machine  operation. 


Therefore,  .all  personnel  are  trained  as  console  opera¬ 
tors,  hence  no  figures  are  given  for  the  in-output 
operator,  tape  handler,  or  technician  classifications. 

IH 

Three  8-Hour  Shifts 
Used  Recommended 

Supervisors  S  6 

Anhlysts  2  2 

Clerks  3  5 

Operators  Console  6  6 

Engineers  5  5 

Ih-Output  Operators  11  11 

Tape  Handlers ■ '  •  g  g 

Gyration  tends  toward  open  shop. 

Personnel  are  trained  on  the  actual  Job.  On-the- 
Job  training  is  supplemented  by  home  study  course  on 
punched  card  equipment  and  by  programming  school  for 

705. 

This  operation  serves  as  a  service  center.  All 
programming  is  performed  at  other  locations.  Certain 
of  the  above  personnel  are  engaged-  in  systems  and 
programming  work  but  only  for  the  internal  opeititlon 
of  the  computer  center. 

Illinois  Central 

One  8-H6ur  Two  8-Ebur 

Shift  Shifts 

Supervisors  2 

■Analysts,  Prog.  Coders  9 
Operators  2 

Engineers  3 

In-Output  Operators  2 

Tape  Handlers  2 

Operation  tends  toward  closed  shop. 

McDonnell.  Aircraft 


Programmers 

Clerks 

Librarians 

Operators 

In-Output  Operators 
Tape  Handlers 

One  librarian  is  recommended. 


One  8-Hour  Shift 

55 

b 

0 

2 

2 

0 

The  second  and  third 


shifts  use  a  total  of  5  additional  operators.  Six 
are  recommended. 

3M 

One  8-Hour  Two  8-Hbur 
Shift  Shifts 

Supervisors  2 

Programmers  16 

Librarians  2 

Operators  12 

Operation  tends  toward  open  shop. 

Sandia  Corp. 

First  8-Hbur  Second  8-Hbur  Third  8-Hbur 
Shift  Shift  Shift 

Supervisors  9  1 

Programmers  24 

Librarians  1  1 

Operators  2  j  ,  1  2 

In-Output  Oper  5  2 

Analysis,  programming,  and  coding  is  performed  by 
one  person  classified  as  a  programmer. 

Operation  tends  toward  open  shop. 

SOHIO 

One  8-Hbur  Two  6-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 

Supervisors  335 

Anal,  Prog.  Cod.  22  22  22 

Librarians  111 

Operators  355 

Engineers  555 

In-Output  Oper  111 
One  additional  input-output  operator  is  recommended. 
Operation  tends  toward  closed  shop. 
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Texaco 


Superyisors 
Anal.  Prog.  Cod. 
Clerks 
Librarians 
Operators 
Engineers 


One  8-Hoiir 
Shift 
1, 

45 
1 
1 
4 
3 


Two  8 -Hour 
Shifts 
1 

1 

1 

7 

4 


Three  8-Honr 
Shifts 
1 

1 
1 
.8 
5 


Ah  additional  clerk  and  a  lihrariau  are  recommended. 
Operation  tends  toward  open  shop. 

Methods  of  training  includes  company  operated  com¬ 
puter  schools,  colleges,  on  job  training.  Personnel, 
are  normally  selected  fram  departments  of  the  comnany. 
USS  TC  and  I 


One  8-E6ur  Shift 
Used  Recommended 


Supervisors 

4 

4 

Programmers 

21 

21 

Clerks 

4 

4 

Operators 

3 

3 

Technicians 

3 

3 

Tape  Handlers 

2 

2 

Operation  tends  toward,  open  shop. 

WE  Bawthome 

Two  8-Hour  Shifts 

Supervisors 

10 

Analysts 

14 

Programmers 

19 

Clerks 

2 

Operators 

4 

Engineers 

20 

In-Output  Oper 

4 

•  Operation  tends  toward  open  shop. 
Methods  of  training  used  consists 

of  IBM  705  Pro- 

grammlng  School  followed  by  on-the-job  training 
xmder  the  guidance  of  experienced  personnel. 

WE  Comp  Methods 

One  8-Hour 

Total  for  Two 

Shift 

8-Hbur  Shifts 

Supervisors 

7 

7 

Analysts 

26 

26 

Librarians 

1 

1 

Operators 

2 

4 

In-Output  Oner 

3 

3 

One  additional  supervisor  and  1  additional  input- 
output  operator  is  recommended.  Developnent  personnel 
perfbrm  all  functions  of  analyzing,  programming  and 
coding.  There  are  three  levels  (tentatively  identi¬ 
fied  as  analyst,  specialist,  and  coordinator)  through 
which  these  personnel  progress.  All  computer  employ¬ 
ees  are  classified  as  management  personnel. 

Methods  of  training  used  are  IBM  5  weeic  I*rografflmlng 
School,  and  on-the-job  training  under  IBM  personnel 
and  with  our  more  experienced  programming  personnel 
and  supervisors. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Naval  Construction  Bn  Ctr 
Average  error-free  running  period  211.6  Bburs 
Gtood  time  8I.58  Bburs/Week  (Average) 

Attempted  to  run  time  81.59  Hburs/Veek  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.9974 
Above  figures  based  on  period  1  Bee  59  'to  1  Jun  60 
Passed  Customer  Acceptance  Test  10  Msir  59 
Time  is  available  for  rent  to  outside  organizations. 

An  average  of  five  hours  nightly  would  be  available 
for  rent  under  present  workload  conditions. 

Mare  Island  Naval  Shipyard 
Good  time  95  Hom-s/tfeek  (Average) 

Attempted  to  run  time  97  Eburs/Neek  (Average) 


Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  1  Jul  60  to  51  Jnl  60 
Passed  Customer  Acceptance  Test  3  Mar  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  TAGO 

Good  time  64.7  Hours/Week  (Average) 

Attempted,  to,  run  time  71-0  Hours/Week  (Average) 

Operating  ratio  (Good/Attenpted  to  run  time)  0.9I 

Above  figures  based  on  period  1  Sep  59  to  29  Feb  60 
Passed  Customer  Acceptance  Test  Mar  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  A3MA 

Good  time  IO8.7  Hours/Week  (Average) 

Attempted  to  run  time  111.2  Hburs/Week  (Average) 

Operating  ratio  O.978 

Above  figures  based  on  period  1  Jan  60  to  31  Mar  60 
Passed  Customer  Acceptance  Test  I3  Oct  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  BMC  ••  ■ 

Passed  Customer  Acceptance  Test,  8  Jul  57 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Our  705  operation  runs  continuously  from  7:30  A.M. 
each  Monday  through  7! 30  A.M.  the  following  Saturday. 
The  120  intervening  hours  are  available  for  produc¬ 
tion  runs  with  the  foUovring  exceptions: 

Each  Tuesday  and  Thursday  from  7:}0  A.M.  until 
1:30  P.M.  the  computer  is  used  to  "debug"  "and  test 
programs . 

Each  Tuesday  and  Thursday  from  1:30  P.M.  until 
5:00  P.M.  the  computer  is  turned  over  to  the  IBM 
engineers  for  their  preventive  maintenance. 

During  the  period  of  July  1959  through  June  I96O 
breakdown  time  averaged  I6.I5  hours  per  month. 

■  USAF  Tinker  AEB 

534;  626j  0.85;  1  Apr  60  to  30  Apr  60j  time  is  not 
available.  Above  computed  on  available  time  after 
maintenance  down  time'. 

USAE  Tinker  AEB 

548j  579;  0.946;  1  Apr  60  to  30  Apr  6O;  time  is  not 
available.  Above  computed  on  available  time  after 
maintenance  down  time. 

USAF  ASO 

208;  240;  0.814-;  21  Mar  60  to  25  Mar  60;  Sep  57;  time 
is  not  available. 

USAE  ADC 

74;  75;  0.988;  1  Jul  59  to  1  Jul  60;  time  is  not 
available. 

USAF  SB  AMA 

The  main  frame  acceptance  dates  for  each  of  the  IBM 
705  systems  were  System  No.  1  24  February  1958  and 
System  No.  2  27  A\:gust  1959-  Time  is  not  available 
for  rent  to  outside  organizations. 

USAF  Olmsted  AEB 

75*8;  78.4;  0.97;  Feb  60  to  Apr  60;  Feb  60;  time  is 
not  available. 

NSA 

37.9;  33.2;  0.992;  1  Dec  59  to  3I  Deo  59;  time  is 
not  available. 

AT  and  T,  HD 

One  hour;  55;  65;  O.85;  Jan  60  to  Mar  6O;  May  59; 
time  is  not  available. 

AT  and  T,  TD 

Passed  Customer  Acceptance  Test  Aug  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Average  monthly  down  time  12-18  hrs.  (one  shift 
basis)  Deo.  59  -  Mar.  60.  Preventive  maintenance 
time  during  working  hours  3  to  4  hours/week.  705 
main  frame  checked  out  each  morning  7:30  -  8:30  before 
working  hours. 
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Boeing,  Wlehlta  ■ 

200;  240;  0,833  (2  systems);  Jan  60  to  Apr  60;  Ist  - 
3  Sep  56,  2nd  -  28  May  5^;  time  Is  not  available. 
Convalr  Fort  Worth 

20.6;  95.I;  105.6;  0.90;  21  Mar  60  to  if  Apr  6O; 

18  Aug  58;  time  is  not  available. 

Esso  Standard 

50;  39i  0.848;  1  Mar  60  to  3I  6O;  Apr  56;  time 
is  hot  available. 

Firestone 

Good  time  75  Hburs/Week  (Average) 

Attempted  to  run  time  75  Hours/Vfeek  (Average) 

Operating  ratio  0.994 

Above  figures  based  on  period  Jul  57  to  Jul  60 
Passed  Customer  Acoeptanoe  Test  17  Aug  57 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  Time  is  available  only  to  other  705II 
users  under  a  Mutual  Assistance  Contract. 

Ford  Motor  Man  Ser 

Average  error-free  running  period  8  Hours 

Good  time  67.7  Bburs/Week  (Averaged 

Attempted  to  run  time  87.1  Hburs/Week  (Average) 

Operating  ratio  O.77 

Above  figures  based  on  period  Jan  59  to  Dee  59 

Passed  Customer  Acceptance  Test  Mar  56 

Time  is  available  for  rent  to  qualified  outside  or- 

granizations . 

Ford  Dlv 

100;  50;  50. 5j  0.993;  Aug  59  to  t&y  60;  31  Jul  59) 

time  is  not  available. 

Hughes 

Building  105  System 

Good  time  376-19  Hburs/Month  (Average) 

Above  figure  based  on  period  1  Feb  60  to  29  Feb  60 
Passed  Customer  Acceptance  Test  Dec  56 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Service  Bureau  System 

Good  time  242.25  Hours/Month  (Average) 

Above  figure  based  on  period  1  Feb  60  to  29  Feb  60 
Passed  Customer  Acoeptanoe  Test  Jun  59 

A  total  of  149.1  hours  of  lost  time  was  accumulated 
for  both  systems  due  to  program  failure,  re-run  time, 
operator  error;  and  machine  failure. 

An  additional  down  time  for  preventive  maintenance 
of  62.8  hours  and  IO6  hours  for  the  two  systems, 
respectively,  was  accumulated  in  February  i960. 

IH 

Good  time  206. 7  Hburs/Week  (Average) 

Attempted  to  run  time  230.1  Hburs/Week  (Average) 

Operating  ratio  O.895 

Above  figures  based  on  period  1  May  60  to  51  May  60 

Passed  Customer  Acceptance  Test  I5  Aug  57 

Some  time  is  available  for  rent  if  the  time  request¬ 
ed  falls  at  times  not  required  in  order  to  meet  our 
schedule.  This  is  primarily  over  weekends  and  some¬ 
times  on  Monday  nights., 

Illinois  Central 

7;  46;  531  0.866;  1  Mar  60  to  31  Mar  60;  1  'Oct  58; 
time  is  not  available 

McDonnell  Aircraft 

106.3;  114.4;  0.929;  4  Apr  60  to  30  Apr  6O;  Aug  57; 
time  is  available. 

3M 

65;  73;  0.89;  Oct  56  bo  date;  Mov  56;  time  is  avall- 
ai>ie  at  some  periods  of  the  month. 

Sandla  Corp. 

l4l;.  152;  0.93;  Jnn  60  to  3I  May  6O;  1  Aug  58;  time 
is  not  available.  Machine  trouble  ;for  the  past  3 
months  has  been  exceptionally  high,  Nonoally  the 
operating  ratio  would  be  about  O.98. 


SOHIO 

105;  110;  0.955;  I  Jan  60  to  31  Mar  60;  Aug  56; 
outside  rental  is  available,  dependent  upon  our  sch¬ 
edules  and  size  of  job.  ,  . 

Texaco 

15;  87;  93;  0.935;  Jan  60  to  Jun  60;.  Apr  57;  time  is 
not  available i 

USS  TC  and  I, 

15;  52.6;  56. 0;  0.94;  1  Apr  60  to  15  May  60;  1  Deo 
56;  Time  is  available  depending  upon  availability 
of  scheduling  to  meet  requirements  of  outside  organ¬ 
ization. 

WE  Hawthorne 

5;  61.8;  66.9;  0.93;  28  Mar  60  to  22  May  60;  Sep  57; 
time  is  not  available. 

WE  Comp  Methods 

67.58;  73.16;  0.92;  28  Deo  59  to  26  Jun,  60;  l4  Jan 
58;  time  is  not  available. 

Bilateral  agreement  with  Esso  Std.  Oil,  Bayway, 

H.J.  Eefinery,  for  reciprocal  use  of  computer  in  case 
of  machine  breakdown. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Special  Representatives 

This  group  offers  overall  consulting  service  in 
connection  with  the  study  of  possible  ._uB_es. 

Eduoatlonai  Program 

One-week  classes  conducted  for  executives  at  IBM 
educational  departments  in  Endioott  and  Poughkeepsie, 
New  York.  Comparable  classes  are  available  in,  sever¬ 
al  major  cities  across  the  country.  These  courses 
are  designed  to  acquaint  executives  with  the  organ¬ 
ization,  operating  characteristics,  capacities,  and 
applications  of  the  705-  Customers  who  complete  this 
course  are  better  able  to  evaluate  the  advantages, 
economics  and  wide  business  applications  of  the  705. 

In  addition  to  the  executive  class,  courses  are  avail¬ 
able  to  qualified  methods  personnel.  These  classes 
are  of  longer  duration  and  provide  knowledge  of  pro¬ 
gramming  and  necessary  operating  details. 

Programming  Service 

Personnel  are  available  for  .consultation  with  field 
representatives  and  customers.  A  library  of  programs 
common  to  many  problems  is  available  for  adoption 
as  sub-routines  by  customer.  Automatic  coding  as 
listed  under  automatic  coding  ai-e  available.  Sym¬ 
bolic  coding  methods  and  assembly  programs  are  avail¬ 
able. 

Sales  Engineering 

Engineers  are  available  to  assist  in  preparing  the 
site  for  physical  installation.  This  assistance  be¬ 
gins  twelve  months  in  advance  of  delivery.  Many 
systems  have  been  installed. 

Naval  Construction  Bn  Ctr 

Outstanding  featiures  are  variable  word  length. 
Alphanumeric.  Modular  memory  and  input /output  read 
while  write  and  high  speed  rewind. 

Unique  system  advantages  include  compatibility 
with  other  IBM  systems.  Generalized  utility  programs 
provided  by  manufacturer.  Autocoder  system  for  cod¬ 
ing,  Ability  to  have  input/output  devices  on-line 
or  off-line  by  merely  flipping  a,  switch. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperature  and  physical,  electrical,  fire,  or  other 
damage  are:  all  tapes  have  internal  and  external 
labels.  The  internal  label  is  automatically  checked 
at  the  start  of  any  program  run.  This  also  prevents 
writing  on  a  tape  that  is  not  old  enough  to  erase. 

A  fireproof  tape  vault  is  provided  with  a  capacity  of 
over  5^000  tapes. 
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Mare  iBlaad  UaTal  Shipyard 

Outstanding  feature  Is  no  special  BPQ  to  ecjulpment 
except  on-llne-off-line  switch  on  card  reader,,  as 
well  as  standard  one  on  the  control. 

Internal  program  tape  label  control.  Tape  control 
(library)  Is  on  insert  cards  on  tape  case.  labelon 
used  for  temporary  special  iden;tificatlon.  Separate 
storage  of  grandfather  tapes  and  transaction  tapes 
for  emergency  recovery.  Tapes  not  normally  shipped. 

USA  TA30 

All  magnetic  tapes  are  labeled  with  "Labelon" 
pressure  sensatlve  tape.  Storage  is  accomplished 
in  steel  loch  cabinets  subject  to  the  same  tempera¬ 
ture  and  humidity  controls  as  the  computer.  Provi¬ 
sions  for  a  tape  vault  are  in  the  planning  stage. 
Duplicate  tapes  are  shipped  to  an  alternate  storage 
site  packaged  in  the  same  manner  as  new  tapes  in 
order  to  permit  file  recovery  in  case  of  total  site 
destruction. 

A  Taylor  temperature-humidity  recorder  linked  to 
an  automatic  audio-visual  alarm  system  insures  opera¬ 
tion  in  the  safe  ranges  of  60-8O  degrees  Fahrenheit 
and  1*0-6056  relative  humidity. 

Employees  are  instructed  in  procedures  designed  to 
prevent  damage  to  tapes  and  equipment  in  case  of  fire 
or  other  emergency. 

USA  ABMA 

Outstanding  features  are  read-whlle-wrlte  and  var¬ 
iable  length  records. 

External  labels  -  pressure  adhesive.  Tape  cabinet 
storage.  Shipping  -  General  Humidity:  kept  in  com¬ 
puter  room  -  fireproof  building. 

USA  EMC 

Magnetic  tapes  are  labeled  at  the  time  of  produc¬ 
tion,  with  a  heavy  paper  label  which  fits  into  the 
slot  provided  on  the  reel.  The  tapes  are  stored  in 
metal  racks  in  a  partitioned  area  of  the  computer 
room  thus  they  receive  the  same  protection  as  the 
computer  itself. 

USAF  ASO 

35  character  identification  record  at  beginning  of 
each  tape.  "labelon"  tag  on  reel  (written  by  opera¬ 
tors).  Tape  library  kept  in  humidity-temperature 
controlled  room. ' 

USAF  ADC  ' 

Ifiilque  system  advantage  is  that  it  provides  effic¬ 
ient,  effective  and  economical  centralized  control 
on  command-wide  aprplications. 

Tapes  are  stored  in  the  Tape  Library  in  the  air 
conditioned  computer  room.  A  separate  master  file 
of.  tapes  is  stored  in  a  vault  in  another  location  for 
fire  prevention.  All  tapes  are  labeled  when  used 
and  a  master  file  is  maintained  by  Run  Humber  and 
Tape  Number. 

USAF  SB  AMA 

Outstanding  features  are  flexibility  of  on-line 
data  processing  operation  to  handle  a  maximum  of  26 
input/output  magnetic  tape  files  in  one  computer 
system  and  22  files  in  the  second  system. 

Unique  system  advantages  are  that  it  permits  the 
proooBslng  of  data  from  source  data  tO’  finished  report 
on-line  to  conform  to  desired  format  and  system  is 
flexible  to  permit  off-line  simultaneous  operations 
without  committing  the  main  frame. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperature  and  physical,  electrical,  fire  or  other 
damage  are: 

Adequate  fire  protection  measiues  such  as  auto¬ 
matic  sprinkling  systems,  fire  extinguishers  and  other 
devices  are  provided  in  readily  swjoesslble  locations. 
In  addition,  fire  prevention  precautionary  measures 


such  as  "no  smoking"  are  enforced  in  proximity  to 
magnetic  tape  files. 

AM3  Standard  Utility  Package  label  and  file  identi¬ 
fication  procedures  are  used  on  other  than  Advanced 
logistics  Systems.  A  file  and  label  identification 
system  specially  developed  for  the  Advanced  logistics 
System  and  an  Integral  part  of  A.L.S,  is  used. 

Contractor  specifications  axe  used  as  a  guide  for 
humidity  and  temperature  controls ‘in  the  operational 
phase  of  EDP. 

A  combined  librarian- schediillng  unit  for  expediting 
and  synchronizing  data  flow  with  operational  schedules 
provides  internal  managerial  control  of  EDP  opera¬ 
tions. 

AT  and  T,  LID 

A  unique  system  advantage  is  the  variable  word 
length. 

Tape  handling:  Magnetic  tape  labels  used',  smoke 
detection  devices  used,  operating  areas  isolated 
from  each  other  by  fire  proof  partitioning,  remote 
storage  of  tapes,  and  alarms  transmitted  to  remote 
24  hour  coverage  for  all  Important  operating  condi¬ 
tions  . 

AT  and  T,  TD 

Tape  handling:  Tape  labeling  -  All  tapes  internally 
labeled  before  use,  and  external  labels  applied  be¬ 
fore  each  usage.  Tapes  in  dally  use  stored  in  li¬ 
brary  in  705  room  with  humidity  temperature  and  fire 
control  systems.  Tapes  are  rotated  from  permanent 
storage  at  a  location  away  from  Hew  York  on  a  quarter¬ 
ly  basis.  Shipping  in  metal  fireproof  boxes. 

Boeing  Wichita 

Outstanding  features  are  that  the  two  705  H  systems 
are  completely  compatible  and  separated  by  a  fire 
wall.  This  offers  scheduling  flexibility  and  partial 
backup  in  case  of  catastrophe. 

Tape  handling:  Magnetic  tape  labelling  used,  tre- 
vious  cycle  master  files  stored  in  remote  area  for 
reconstruction  if  neoessary.  Tapes  sealed  in  plastic 
for  shipping  or  warehousing.  Working  files  stored 
in  metal  cabinets  in  hunldity  and  temperature  con¬ 
trolled  area,  anoke  detectors  installed.  Ho  sprink¬ 
ler  system. 

Con  Edison 

Tape  handling:  Tapes  kept  la  several  storage  rooms 
adjacent  to  but  separated  from  the  computers  by 
suitable  fire  resistent  walls.  >fylar  tape  is  used 
which  does  not  require  close  humidity  control, 

Convair  Fort  Worth 

Tapes  stored  in  metal  open  racks  in  computer  room 
under  humidity  and  temperatiure  control  present  in 
the  room.  Only  fire  protection  available  is  that 
which  is  in  stalled  in  computer  room.  Each  reel  of 
tape  has  a  permanent  number  assigned  and  a  temporary 
label  for  data  stored  on  tape.  Cross-reference  Kar- 
dex  ledger  card  kept  for  each  reel  of  tape:  1  -  by 
permanent  reel  number  and  1  -  Job  number  (data  stored 
on  tape). 

Firestone 

Ho  magnetic  tape  labelling.  Humidity  maintained  at 
4056  -  6056,  temperature  at  70°  to  75°-  fire  pro¬ 
tection  in  tape  storage  rooms. 

Ford  Motor  lian  Ser 

All  tapes  are  identified  by  number  on  the  reel.  Some 
applications  use  internal  tape  I.D.  records.  All 
tapes,  with  the  exception  of  the  master  tapes,  are 
filed  in  standard  files  in  the  computer  room.  The 
master  tapes,  I050  reels,  are  stored  in  fireproof 
vaults  (heat  capacity  of  vault  -  4  hours). - 

Ford'  Dlv 

All  input  tapes  and  master  tapes  are  stored  in  fire 
proof  vault,  excess  are  stored  in  computer  room>  under 
humidity  control.  All  tapes  are  given  tape  identifi¬ 
cation  in  the  Job  program. 
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Hughes 

Outstanding  feature  Is  that  tape  drives  have  illum¬ 
inated  dial  setting  display.  A  unique  system  advan¬ 
tage  is  the  variable  word  length  type  system. 

Tape  containers  stored  in  cement  block  fire-proof 
vault  with  constant  hinuidity  and  temperature.  Exter¬ 
nal  tape  labelling  system  used, 

IH 

An  outstanding  feature  is  a  switching  device  to 
switch  on-line  card  header  from  one  computer  to  the 
other. 

All  tapes  are  magnetically  labelled  and  checked 
at  the  start  of  each  job.  Guides  for  tape  changes 
and  console  operators  are  prepared  mechanically  from 
a  deck  of  input-output  data  cards.  Computer  room 
controlled  closely  from  humidity  and  temperature 
controls— no  sprinkler  system.  Fire  extinguisher 
conveniently  placed  and  all  personnel  trained  in 
their  usage. 

3M 

Outstanding  features  lare  accuracy,  speed,  flexi¬ 
bility  and  variable  length  records. 

Separate  room  for  tape  storage.  S.O.P.  to  pull 
rings  when  job  completed  on  CPU  and  only  librarian 
puts  them  back  on.  Tapes  held  until  output  tapes 
are  used  in  following  job  and  it  is  completed  and 
checked, out. 

Sandia  Corp 

A  unique  system  advantage  is  the  705  I¥ocessor, 
with  variable  field  length. 

Tapes  are  stored  in  a  vault,  primarily  for  secur¬ 
ity,  also  for  fire. 

SOHIO 

Outstanding  features  are  variable  word  length 
core  memory,  full  character  representation  for  each 
memory  position,  and  read-while -write  feature. 

We  do  not  have  any  programmed  tape  labelling. 

Each  tape  used  has  an  external  label  listing  all 
necessary  data  (Input/Output  of  various  programs, 
printing  or  punching,  release  dates,  etc.).  The 
entire  computer  room  is  controlled  around  the  clock 
for  both  temperature  and  humidity.  We  have  standby 
units  in  case  of  failure.  We  do  very  little  shipping 
of  tape,  but  if  we  do,  they  are  packaged  in  the  same 
container  that  they  came  in.  For  fire  protection, 
we  have  very  little  burnable  material  in  the  computer 
room.  Also  we  have  a  master  key  switch  to  turn  off 
all  power,  and  a  fire  hose. 

WE  Hawthorne 

No  magnetic  tape  labelling  used.  Tapes  are  stored 
in  metal  cabinets  in  an  air-conditioned  vault  adja¬ 
cent  to  the  machine  room.  All  areas  are  protected 
with  a  sprinkler  system. 

WE  Comp  Methods 

Separate . external  reel  labels  for  tape  and  data 
identification.  Internal  labeling  for  data  Identi¬ 
fication  and  protection  partially  in  use.  Tape 
stored  in  open  steel  cabinets  in  separate  library 
enclosed  in  6  ft  6  in  high  steel  and  glass  partitions, 
with  fire  resistant  computer  room.  Tapes  are  not 
removed  from  computer  room.  Data  on  tape  not  sent 
out  or  received.  Temperature  and  relative  humidity 
consistently  maintained  at  75  aod  JOjt  respectively. 
Absolute  limits:  Temperature  upper  80°  lower  50°. 
Relative  humidity  upper  60it  lower  Smoke  alarm 

in  return  air  duct  terminating  in  IBM  customers 
engineers  room  and  Plant  Fire  Headquarters.  Portable 
CO  extinguishers  installed  ar  frequent  intervals 
Eiround  perimeter  of  room. 


FUTURE  PLANS 

Manufacturer 

There  is  growth  upwards  from  the  705  with  complete 
program  compatibility  to  the  7080  Data  Processing 
System  i 

Naval  Construction  Bn  Ctr 
In  the  proposal  stage  is  a  plan  to  install  an  IBM 
ll^01  Data  Processing  System  to  replace  the  Type  774 
Tape  Data  Selector  and  the  Type  607  Electronic  cii- 
oulator  at  a  net  savings  to  the  government.  This 
will  provide  more  computing  capacity  and  faster  off¬ 
line  operations  at  reduced  cost., 

tore  Island  Naval  Shipyard 

IBM  l401C  with  1402,  1405  and  one  729  on  order  to 
replace  720  Printer. 

IBM  1401C  with  1402,  1403  and  two  729  requested 
(now  pending)'  to  replace  card  reader,  punch  and,  EAM 
equlpnent  and  intended  to  divert  from  705  some  of 
smaller  jobs. 

Preliminary  review  for  replacement  with  solid  state 
machine.  Primary  reason  being  increased  capacity 
and  speed  at  lower  rentals  on  newer  computers.  No 
determination  made  as  to  replacement  machine  or  date 
of  replacement. 

USA  TAGO 

Add  an  IBM  1401  complex  to  replace  peripheral  output 
equipment . 

USA  EMC 

EMC  forwarded  to  higher  authority  a  justification 
for  acquiring  IBM  1401,  Data  Processing  Equipment. 

This  equipment  was  justified  promarily  on  the  basis 
of  its  replacing  certain  IBM  70O  series  equipment 
used  for  card  reading,  punching,  and  printing.  The 
requested  equipment  operates  at  much  faster  speeds 
than,  the  presently  used  equipment,  has  4000  positions 
of  core  memory,  and  rents  for  nearly  $500  less  per 
month. 

The  IBM  l401  equipment  requested  consists  of: 

1  1401/C5  Processing  Unit 

1  1402/1  Card  Read  Punch 

1  1405/2  Printer 

4  729  II  Tape  Units 

The  IBM  l401  Processing  Unit  will  be  equipped  with 
four  special  devices  which  provide  for  high-low- 
equal  compare,  multiply-divlde,  print  storage,  and 
advance  programming.  In  addition,  we  have  requested 
the  IBM  705  II  Central  Processing  Unit  be  modified 
to  provide  for  reading  cards  directly  into  memory. 

The  present  IBM  700  series  equipment  to  be  released 
when  the  IBM  1401  equipment  becomes  operational  is 
as  follows: 

2  7IT  Printers 

2  757  Printer  Control  Units 

1  722  Card  Punch 

1  758  Card  Punch  Control  Unit 

1  714  Card  Reader 

1  759  Card  Reader  Control  Unit 

1  727  Tape  Unit 

In  our  development  of  projects  for  ADPS  applica¬ 
tions  we  will  determine  whether  they  can  best  be 
performed  on  the  IBM  l401  equipment  or  the  IBM  705  II, 
and  will  program  the  application  for  the  apgiropriate 
equipment . 

We  are  currently  studying  all  large  scale  computers 
in  regard  to  our  projected  workload  requirements'  for' 
EMC  and  the  recently  announced  single  manager  mission 
for  military  construction  supplies.  It  is  anticipa¬ 
ted  that  these  studies  will  result  in  a  justification 
for  computer  equipment  of  much  greater  capacity  than 
we  are  presently  using.  These  studies  will  probably 
be  completed  by  the  first  of  next  year. 
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trSAP  ASO 

2  IBM  T05  Mod  III,  Systems,  each,  with  16-729  Mod  III 
Tape  Units  and  3  IBM  1401  Mod  C  Systems  each  with, 
3-729  Mod  IV  Tape  Units  will  replace  the  present 
equipaent. 

USAP  ADC 

The  acquisition  of  a  IBM  l401,  ii3  planned.  This  will 
replace  the  72O  Printer  and  Card  Punch  now  in  use. 
USAP  SB  AMA 

IBM  1401  Computer  Systems  are  .scheduled  to  he  ac¬ 
quired  at  Norton  APB.  These  are  to  be  used  in  con¬ 
junction  with  the  IBM  705  Systems  to  relieve  the 
large  scale  computers  of  the  less  involved  processing, 
particularly  in  editing  and  sorting,  operations.  In 
addition,  this  equipment  will  replace  peripheral 
items  such  as  tape  data  selectors  and  printers. 

Future  developments  Involving  EDPE  in  AMC  activi¬ 
ties  are  generated  at  Hq  AMC,  Wright-Patterson  AP 
Base,  Dayton,  Ohio. 

USAP  Olmsted  APB 

Following  programs  will  be  Implemented: 

Weapon  System  Stock  Control  and  Distribution,  Prime 
Class  Stock  Control  and  Distribution 
Air  Vehicle  Configuration  Status 
AT  and  T,  LLP 

Magnetic  tape  to  magnetic  tape  transmission. 

IBM  1401  to  replace  peripheral  equipment. 

IBM  l401's  to  remote  locations ■ tied  to  central 
data  processing  center  by  magnetic  tape-to-tape 
transmission. 

AT  and  T,  TD 

Replace  present  705  II  with  705  HI  with  729  HI 
high  speed  tape  drives. 

Replace  present  72QA'3  (3)  and  730  (l)  printer 
with  four  \k)  l401  systems. 

Boeing  Wichita 

Plan  to  replace  two  705  H  Systems  with  one  705  HI 
System,  with  drum,  80K  memory,  two  DSU's  and  twenty 
tape  drives., 

705  auxiliary  equipment  wiH  be  replaced  with  1401 
Systems  by  early  I96I. 

Hope  to  reduce  to  14  tape  drives  on-line  by  file 
grouping  output  for  processing  on  1401  Systems. 

Considering  a  low  speed,)  low  priced  RPQ  "on-line" 
card  input  devio,e .  for  use  with  705  HI  to  replace 
Type  714  Card  Reader. 

Con  Edison 

Changing  main  frames  from  705  Model  H  to  705  Model 
HI  in  June  and  July  i960. 

IBM  Model  l4oi  printer  punches  to  replace  most  of 
present  peripheral  equipment. 

Convalr  Fort  Worth 
New  equipment  plans 

InstaH  2  IBM  1401-C3  Systems  to  replace: 

1  Card  Punch 

1  Card  Reader  and  Control  Unit 

2  150  llnes/min  printers  and  control  units 

1  500  llnes/min  printer  and  control  unit 

1  Tape  Data  Selector  and  power  unit 
InstaH  1  IBM  7080  Computer  to  replace  1  IBM  705 
Computer. 

Esso  Standard 

We  have  on,  order  two  IBM  l401  Tape  Systems.  These 
systems  wiH  be  used  for  our  smaller  computer  jobs, 
and  for  processing  input  and  output  in  support  of 
the  705  System.  This  will  permit  release  of  most 
of  our  700  series  peripheral  equipment  and  some  of 
our  EAM  (punched  card)  equipnent. 

Firestone 

AH  peripheral  off-line  equipment  to  be  replaced  with 
2  l401  complexes  consisting  of: 

1  1401 

1  1402 

1  1403 

2  729  H 

* 


Ford  Motor  Man  Ser 

Our  present  plans  caH  for  exchange  of'  all  auxiliary 
equipment  and  replace  it  with  2  1401  Systems. 

Ford  Div 

Planned  replacement  of  present  peripheral  equipment 
with  two  IBM  l401  installations.  Also,  considering 
replacement  of  existing  705  when  capacity  utiliza¬ 
tion  makes  replacement  necessary. 

As  to  prospective  applications,  new  applications 
are  being  built  prlnclpaHy  in  the  sales  and  manufac¬ 
turing  area.  These  ■wlH  include  analysis  of  sales 
data,  forecasting  of  vehicle  options  and  accessories, 
maintenance  of  master  bills  of  material,  and  related 
computer  applications. 

Hughes 

Integrated  systems  study  now  being  formalized. 

(A  data  processing  system  has  not  been  chosen  as  yet). 

Consideration  is  being  given  for  replacement  of 
existing  peripheral  equipment  (card  punch,  printer, 
and  card  reader)  with  IBM  1401  Tape  System. 

RAMAC  (305)  wlH  be  installed  at  El  Segundo  Plant 
Site  to  handle  manufacturing  production  requirements. 
(Scheduled  for  mid-summer). 

EAM  projects,  in  corporate  areas,  are  being  con¬ 
verted  to  the  705  Data  Processing  System. 

Convert  existing  705  Model  I  System  to  705  Model 
H  System. 

Hughes 

Installation,  by  lessor,  of  a  5,000  KVA  transformer 
to  stabilize  line  transients. 

IH 

We  have  proposed  the  replacement  of  the  2  705  Systems 
by  one  7080  System.  Also  our  three  printers  sta¬ 
tions,  one  card-to-tape  station,  and  one  tape-to- 
card  station  are  to  be  removed  and  replaced  by  3  of 
the  l400  series  systems. 

Anticipated  applications  to  be  added  are: 

Credit  and  Collections 
Machine  loads 

Monthly  works  costing  and  closing 
IHinols  Central 

IBM  Model  7080  to  replace  existing  equipment. 

■  3M 

Three  (3)  Type  1401  Systems  are  on  order.  Various 
projects  underway  to  fill  up  available  time  on  the 
computer. 

Sandia  Corp. 

It  is  anticipated  that  the  705  H  wiH  be  replaced 
with  a  7090  and  two  (2)  l400's. 

New  applications: 

Personnel,  Tool  Accountability,  Budget,  and  Parts 
List 

SOHIO 

Equipment 

Replace  Model  II  705  with  a  Model  HI  705. 

Replace  independent  equipment,  for  705  System,  and 
tabulating  EAM  equipment  with  three  l401  Systems . 

Replace  703  Model  HI  System  ■with  a  7080  System  by 
end  of  1961.  This  is  to  handle  expected  Increase  in 
load. 

Systems  and  Production  Plans 

Purchasing,  payroH  and  manpo-wer  statistics,  retail 
blHing,  yield  accounting,  inventory  control,  stock¬ 
holder  accounting,  property  accounting,  general 
accounting,  refinery  scheduling,  pipeline  scheduling, 
forecasting  (various  functions),  and  linear  and  non¬ 
linear  programming. 

Texaco 

Insta.ll  IBM  7090  with  16  7P9  IV  tapes  on  line. 
InstaH  5  IBM  1401  Systems  in  Houston,  1  in  Lqs 
Angeles,  5  in  New  York,  and  2  in  Chicago. 

Release  present  705  and  peripheral  equipment  foHow- 
Ing  checkout  of  above  7O9O  System. 
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WE  Hawttorhe 

The  present  IBM  TO?  II  EDEM  vlll  he  replaced  with  an 
IBM  705  III.  Only  the  maguetlo  drum  and  the  card 
reader  along  with  their  respective  control  units  will 
he  retained.  In  addition,  the  auxiliary  equipnent 
consisting  of  3  printers,  a  card  reader,  a  card  punch, 
■-’afid'SeTeral  tape  unitsi  will  he  replaced  hy  two  IBM 
l401  C  EDIM's  and  one  IBM  l401  D  HDEM. 

WE  Comp  Methods 

Orders  were  issued  for  replacement  of  present  705 
Mod,  II  and  drum  with  IBM  705  Mod.  lit  with  80,000 
core  storage.  Also  to  replace  present  peripheral 
equiiment  with  three  IBM.  ltd  Systems  except  one 
Type  Tit  Card  Reader  will  he  retained  for  "on-line" 
use  -  new  system  will  use  high  speed  -  high  density 
type  729  tape  units. 

Other  areas  planned  for  future  computer  processing 
Include: 

Inventory  control,  stock  record  keeping,  equip¬ 
ment  and  component  shop  ordering,  customer  eiigineered 
order  editing  and  entering,  shop  accounting,  wage 
incentive  crediting,  and  customer  contract  pi-epara- 
tlon  and  hilling. 

INSTALLATIONS 

U.  S.  Naval  Construction  Battalion  Center,  Port 
Hueneme,  California 

Mare  Island  Naval  Shipyard,  Mare  Island,  California 
U.  S.  Army,  The  Adjutant  General's  Office,  The 
Pentagon  Building,  Washington  25,  D.  C. 

U.  S.  Army  Ballistic  Missile  Agency,  Bldg.  4663, 
Redstone  Arsenal,  Alabama 

U.  S.  Army  Engineer  Maintenance  Center,  52  Starling 
Street,  P.  0.  Box  II9,  Columbus  I5,  Ohio 
U.  S.  Air  Force  Headquarters,  OCAMA,  Tinker  Air 
Force  Base,  Oklahoma  (2) 

U.  S.  Air  Force  Aviation  Supply  Office,  700  Robbins 
Avenue,  Philadelphia  11,  Pennsylvania 
U.  S.  Air  Force  Headquarters,  Air  Defense  Command, 
Ent  Air  Force  Base,  Colorado  Springs,  Colorado 
U.  S.  Air  Force  San  Bernardino  Air  Materiel  Area, 
■AMC,  Norton  Air  Force  Base,  California 

U.  S.  Air  Force  Headquarters,  MAAMA,  Olmsted  Air 
Force  Base,  Pennsylvania 
National  Security  Agency,  Fort  George  G.  Meade, 
Maryland 

American  Telephone  &  Telegraph  Company,  Long  Lines 
Department,  Mt.  Kisco,  N.  X. 

American  Telephone  &  Telegraph  Company,  Treasury 
Department,  50  Varick  Street,  New  York,  New  York 
Boeing  Airplane  Company,  Wichita  Division,  Wichita, 
Kansas 

Consolidated  Edison  Company  of  New  York,  Inc., 

4  Irving  Place,  Hew  York  3,  New  York 
Convalr,  A  Division  of  General  Dynamics  Corporation, 
Fort  Worth,  Texas 

Esso  Standard,  Division  of  Humble  Oil  &  Refining 
Company,  Baton  Rouge  Refinery,  P,  0.  Box  55I,  Baton 
Rouge,  Louisiana 

Farmers  Insurance  Group,,  4680  Wllshire  Blvd.,  Los 
Angeles,  California  ^  • 


The  Firestone  Tire  &  Rubber  Company,  Akron  I7, 

Ohio 

Ford  Motor  Company,  Computer  Services  Department, 
Room  1109,  Rouge  Office  Building,  Dearborn,  Michigan 
Ford  Division  of  Ford  Motor  Company,  Rotunda  & 
Southfield,  Dearborn,  Michigan 

Ihighes  Aircraft  Company,  Industrial  Dynamics  - 
General  Offices,  Florence  Avenue  &  Teale  Street, 

Culver  City,  California  (2) 

International  Harvester  Company,  I80  North  Michigan 
Avenue,  Chicago  1,  lUinois 

Illinois  Central  Railroad  Company,  155  E-  Hbh 
Place,  Chicago  3,  Illinois 

McDonnell  Aircraft  Corporation,  Box  516,  St.  Louis 
66,  Missouri 

Minnesota  Mining  and  Manufacturing  Company,  900 
Bush  Avenue,  St,  Paul  6,  Minnesota 

Sahdla  Corporation,  Electronic  Data  Processing 
Department  3450,  Sandia  Base,  Albuquerque,  New 
Mexico 

The  Standard  Oil  Company  (Ohio),  Midland  Building, 
Cleveland  I5,  Ohio 

Texaco,  Inc.,  Data  Processing  Division,  P.  0.  Box 
2532,  Houston  1,  Texas 

Tennessee  Coal  and  Iron  Division,  United  States 
Steel  Corporation,  P.  0,  Box  599>  Fairfield,  Alabama 
’  Western  Electric  Company,  Inc.,  Hawthorne  Works, 
Hawthorne  Station,  Chicago  23,  Illinois 
Western  Electric  Company,  Inc.,  Computer  Methods, 
100  Central  Avenue,  Kearny,  New  Jersey 
U.  S,  Air  Force,  Headquarters  Mobile  Air  Materiel 
Area,  Brookley  Air  Force  Base,  Alabama 

Harvard  University,  Llttauer  Statistical  laboratory, 
94  Prescott  Street,  Cambridge  38,  Massachusetts 
■  Prudential  insurance  Company  of  America,  Home 
Office,  Newark,  New  Jersey 

U.  S.  Air  Force  Mobile  Air  Materiel  Area,  Brookley 
Air  Force  Base,  Alabama 
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APPLICATIONS 

Manufacturer. 

This  is  a  general  purpose  con^iuter  for  Poth,  scien¬ 
tific  and  commercial  applications.  The  system  is 
oommerolally  oriented  with  Applied  Programming  Each- 
ages  very  prominent  in  this  area. 

U.  S.  Aniiy  Signal  Supply  Agency 
Located  at  225  S.  I8th  Street,  Philadelphia,  the 
system  is  used  for  inventory  control  of  200,000  Sig¬ 
nal  Corps  items,  requisition  processing  and  stock 
dlstrlhutlon,  procurement  status  and  allotment  account¬ 
ing,  preparation  of  catalogs,  computation  of  require¬ 
ments,  and  managerial  reports  such  as  budget  estima¬ 
tion. 

U.  S.  lla,vy  Ships  Parts  Control  Center 
Located  at  Mechanic sburg,  Ba. ,  one  of  the  major  uses 
of  the  electronic  data  processing  system  is  the  main¬ 
tenance  of  perpetually  current  Inventory  records  for 
approximately  155>000  items  of  ships  repair  parts. 
Master  Inventory  records  eire  updated  through  the  media 
of  transaction  reporting  cards  received  from  twenty 
reporting  activities.  The  transaction  reporting 
system  was  lu^lanented  shortly  after  installation  of 


the  EDPS  in  August  1956-  An  analysis  of  items  having 
experienced  any  type  of  action  during  the  currrait 
week  provides  the  tool  for  improved  stock  position¬ 
ing  and  more  effective  management  control.  The  ma¬ 
chine  is  also  being  used  to  develop  component  and 
item  population  data;  in  the  preparation  of  Ship¬ 
board  Allowance  Lists;  budgeting  and  inventory  anal¬ 
ysis  and  in  the  automatic  maintenance  of  voluminous 
technical  engineering  data  files. 

U.  S.  A.  F.  Wrlght-Patterson  AFB,  Ohio 
Located  at  the  Statistical  Services  Division,  the 
system  is  used  for  Hq  AMC  cataloging  and  standardiza¬ 
tion. 

This  application  combines  cataloging  and  standard¬ 
ization  to  accompllBh  the  following  objectives; 

Prescreen  all  contractor-recommended  items  prior 
to  contractor's  preparation  and  submission  of  pro¬ 
visioning  documentation  etc.,  to  the  Air  Force  end 
article  prime  depot.  Eesults  of  prescreening  func¬ 
tion  will  validate,  reject,  or  correct  stock  mmdjers 
submitted  by  the  contractor  with  part-number  data 
for  prescreening,  furnish  the  contractor  with  the 
known  stock  mnabeirs  for  items  submitted  forXpre- 
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Bcreenlng,  furnieh  the  contractor  with  the  stock  num¬ 
ber  and  electrical  accounting  machine  (EAM)  identifi¬ 
cation  data  for  each  Federal  item  of  supply  to  which 
a  part  number  is  referenced  when  the  part  number  sub¬ 
mitted  for  prescreening  is  referenced  to  more  than 
one  Federal  stock  number  (FSH),  isolate  each  part 
number  submitted  for  prescreening  that  is  not  index¬ 
ed  to  an  existing  stock  number  in  the  master  files, 
and  provide  a  printout  product  that  will  constitute 
an  order  to  ship  specific  description  patterns  to 
the  oontractori 

Screen  items  for  AMC  components  by  Federal  supply 
class  (FSC),  by  item  name;  by  manufacturer’s  code; 
by  FSHj  or  by  part  nianber.  Eesults  of  this  screen¬ 
ing  will  provide  EAM  csids  and/or  EAM  llstings-pro- 
ducts  to  be  determined  upon  the  specific  request  for 
screening. 

Compile  data  for  publication  of  Air  Force  master 
cross-reference  Indexes  S-00-1-1,  "Part  Humber  to 
Federal  Stock  Number,"  and  E -00-1-2,  "Federal  Stock 
Number  to  Part  Nimiber."  Bach  of  these  publications 
is  to  be  compilecl  annually,  and  their  addenda,  quart¬ 
erly,  if  required. 

Coiiq)lle  data  for  publication  of  management  data 
count  reports  of  Itans  end  stock-control  data  ele¬ 
ments  on  FSC  group  basis  and  on  FSC  group  and  class 
basis,  as  well  as  on  management-code  basis. 

Provide  products  for  use  in  management  by  exception 
situations;  e.g.,  list  Federal  data  that  have  been 
in  the  master  files  for  more  than  2  months  without 


stock-control  data,  list  stock-control  data  for  which 
Federal  data  are  not  in  the  master  files,  and  list 
stock-control  data  cards  that  contained  error  when 
received. 

Additionally,  this  system  supports  the  AMC  central¬ 
ized  data  development  function  in  the  preparation, 
testing,  debugging  and  operational  simulation  of  data 
systems  prior  to  command  Is^lementatlon. 

Air  Weather  Service  Climatic  Center 
Located  in  the  Grove  Arcade  Building,  Asheville, 

North  Carolina,  the  system  is  used  for  the  process¬ 
ing  of  weather  data. 

Social  Security  Administration 
Located  in  the  Social  Security  Bldg.,  Woodlawn,  Bal¬ 
timore  35,  Maryland,  the  system  is  used  for  mainte¬ 
nance  of  social  security  accounts,  establishment  of 
new  accounts,  identification  of  Incorrectly  reported 
account  numbers,  tape  search  for  summary  earnings 
records  of  accounts  Involved  in  claims,  selecting 
addresses  from  master  tape  and  addressing  correspond¬ 
ence,  compilation  of  statistical  tables,  and  computa¬ 
tion  of  old-age,  survivors,  and  disability  benefits. 

Veterans  Administration 

Located  at  Hines,  Illinois,  the  system  is  used  in 
currently  maintaining  the  payment,  accounting,  and 
statistical  records  for  payment  of  compensation  and 
pension  to  veterans  and  other  beneficiaries. 

U.  S.  Dept,  of  Agriculture,,  Commodity  Stabiliza¬ 
tion  Service 

Located  at  New;  Orleans,  Louisiana,  the  system  is  used 
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for  processing  cotton  price  support  loan  and  purchase 
program  transactions:  This  embraces  loan  making  and 
liquidation,  reconoentratlon,  and  producer  settlements 
consisting  of  approximately  9  mlUlon  hales  per  year. 

Cotton  inventory  management:  This  Includes  the 
maintenance  of  inventory  control  acquisitions,  main¬ 
tenance  and  disposition  of  CCC  owned  cotton.  Accord¬ 
ingly,  payments  to  warehousemen  for  storage  and  ser¬ 
vices,  payment  to  railroads  for  tremsportation  and 
handling.  Sales  and  other  dispositions  are  Included 
as  a  part  of  this  application.  These  records  serve 
operational,  accounting,  budgetary,  and  general  man¬ 
agement  needs' on  an  integrated  basis.  The  Inventory 
consists  of  approximately  l.J  million  bales  records. 

Acreage  reserve  sight  draft  application:  This  in¬ 
volves  maintaining  accountability  on  national  basis 
for  the  acreage  reserve  sight  drafts.  Approximately 
500,000  drafts  per  year. 

Dairy  herd  lnq)rovement  application;  This  consists 
of  keeping  records  of  the  geneology  of  dairy  herds  as 
a  stui^  of  improving  breeding.  The  study  Involves  In 
excess  of  2  l/2  million  records. 

Grain  Inventory  warehouse  receipt  application  for 
the  Dallas  CSS  Commodity  Office:  The  Dallas  Commodity 
Office  is  an  area  grain  office  which  utilizes  the  Hew 
Orleans  contputer  on  a  data  processing  center  basis  for 
this  application.  This  Includes  the  maintenance  of 
warehouse  receipts  representing  price  support  grain 
Inventory  which  are  in  storage,  in  Inland  warehouses 
and  the  related  issuance,  loading  orders,  and  blend¬ 


ing  of  grain  throuj^i  the  use  of  linear  programming 
techniques. 

Commonweeilth  Edison  Coaqiany,  Chicago 
Located  in  Room  41-1,  Commonwealth  Edison  Company, 

72  W.  Adams  St.,  Chicago,  Illinois,  the  system  is 
used  for  customer  billing  and  accounting,  property 
records  accounting,  various  engineering  applications, 
extraction  of  data  from  master  customer  file  tapes, 
upon  request,  for  various  special  reports,  and  extrac¬ 
tion  of  customers'  names  and  (addresses,  upon  request, 
for  special  mailings  to  custcniers. 

Commonwealth  Edison  has  approximately  2,000,000  cus¬ 
tomers  who  are  in  the  most  part  billed  bi-monthly. 

We  have  a  J  day  cycle  on  the  computer  wherein  each 
day,  file  maintenance  is  performed  on  approximately 
300,000  accounts,  50,000  meter  readings  are  posted, 
50,000  bills  are  produced,  cash  is  posted  to  approx¬ 
imately  50,000  accounts  and  customer  account  reference 
listings  are  produced  to  provide  current  information 
for  use  by  our  customer  contact  people. 

Eastman  Kodak  Cosipany 

Located  at  Rochester,  Hew  York,  the  system  is  used  for 
customer  billing,  accounts  receivable,  sales  report¬ 
ing,  scientific  cosrputlng,  payroll.  Inventory  control 
(finished  goods),  production  planning  and  scheduling, 
and  cost  accounting. 

IBM  Methods 

Located  at  the  IBM  Mfg,  Plant,  Poughkeepsie,  H.  Y. , 
the  system  is  used  for  payroll,  labor  and  burden, 
general  accounting,  budgets,  property  record  account- 


IBM  705  III 


Photo  by  International  BuBiness  Machines  Corporation,  Products  Development  Laboratory 


ing,  production  performance,  cost  accounting,  per¬ 
sonnel,  accounts  payable,  inventory  control,  manu¬ 
facturer's  planning,  long  range  load,  quality  con¬ 
trol,  and  requirements  generation. 

International  Harvester  Co.,  Motor' Truck  Div. 
Located  on  Meyer  Road,  Port  Wayne,  Indiana,  the 
system  Is  used  for: 

Payroll  -  calculation  of  gross  wages  and  associated 
labor  distribution;  development  of  net  wages  and 
prepe^atlon  of  pay  drafts;  accumulations  for  quarter¬ 
ly  and  annual  state  and  federal  reports. 

Material  Requirements  -  explosion  of  monthly  pro¬ 
duction  forecast  to  piece  part  level;  all  require¬ 
ments  are  accumulated  by  part  number  and  adjusted 
for  lead  time,  inventory,  scrap,  and  production 
breaks.  For  manufactured  parts,  raw  and  bulk  mater¬ 
ial  requirements  are  calculated;,  for  purchased  parts, 
vendor  records  are  prepared.  During  the  month  if 
gross  requirements  equal  or  exceed  20?^  of  the  bank,, 
the  necessary  modification  documents  are  prepared. 

Vendor  Release  -  adjust  purchase  order  tape  devel¬ 
oped  from  material  requirements  for  percentage  split 
between  vendors  as  specified.  Using  the  adjusted 
purchase  order  tape,  establish  lot  buy  quantities 
and  price  differential  quantities,  and  develop  re¬ 
sulting  vendor  schedule  for  delivery  and  fabrication. 

District  Office  Property  Accounting  -  maintain  In¬ 
ventory  of  trucks  at  company  owned  district  offices.- 
Prepare  monthly  statements  of  sales  and  Inventory 


status.  Prepare  monthly  and  quarterly  listings  for 
districts  of  chassis  in  their  inventories.  Develop 
sales  statistics  and  lists  of  trucks  available  for 
tran.Bfer. 

Production  Progress  -  maintain  perpetual  status 
of  units  built,  open  orders  and  scheduled  for  pro¬ 
duction.  Dally  built  statistics  provide  the  basis 
for  calculating  line  labor  pay.  Each  month,  the 
production  forecast  is  developed  mechanically  from 
statlstlcB  contained  in  these  records..  During  the 
month,  as  required,  an  analysis  is  made  of  built, 
slotted  orders,  and  forecasted  schedules  to  deteimilne 
if  a  forecast  revision  is  necessary. 

Costing  Applications  -  maintain  parts  master  records 
■with  all  necessary  cost  factors  and  statistics.  Cal¬ 
culate  market  and  average  costs  for  both  manufactured 
and  purchased  parts  and  assemblies;  summarize  to 
develop  a  prime  cost  for  each  coaqranent  unit  of  a 
truck.  These  costs’  are  used  to  cost  accumulative 
production  and  to  value  sales  and  inventory  by  year 
of  production.  By  applying  adjustments  to  costs  as 
developed,  calculate  amounts  to  Ije  used  in  detennin- 
ing  sales  prices. 

Stock  Status  of  Major  Components  -  develop  a  dally 
Inventory  of  major  conqmnent  parts  and  assemblies  by 
processing  receipts,  disbursements,  and  miscellaneous 
adJuB-tments  with  previous  balance  records.  Also, 
anticipated  production  for  the  next  5  flays  is  exploded 
to  show  probable  conditions  for  that  period. 
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Line  Stocking  -  explode  the  production  anticipated 
for  the  fifth  day  hence;  coahlne  with  previous  bal¬ 
ance  records  to  prepare  a  list  showing  the  part  num¬ 
ber  requirements  for  next  5  days  by  assembly  loca¬ 
tions. 

Engineering  Calculations  -  engineering  work  encom¬ 
passes  several  phases.  In  the  research  area  we  do 
calculations  involving  gear  ratio,  torque  conversion 
and  bearing  load  analysis.  Some  calculations  actually 
design  such  units  as  camshafts  and  drive  lines.  Still 
other  computations  may  be  classified  as  data  reduc¬ 
tion  and  Involve  performance  study  and  stress  analysis. 
In  the  record  keeping  category  a  weekly  analysis  is 
prepared  on  time  spent  on  assigned  projects. 

Westlnghouse  Electric  Cojporatlon 
Located  on  SharpsvlUe  Avenue,  Sharon,  Pa.,  the 
system  is  used  for  manufacturing  information,  engi¬ 
neering  design  and  drafting.  Industrial  engineering, 
production  scheduling  and  factory  loading,  finished 
goods  and  raw  material  control  and  purchasing,  manu¬ 
facturing  cycle  efficiency  and  production  material 
control,  factory  expense  and  budget  statements, 
hourly  and  salary  payroll  and  industrial  relations 
statistics,  material  layout  and  scrap  loss  reduction, 
and  sales  statistics. 


PROGRAMIVIING  AND  NUMERICAL  SYSTEiVl 

ihtemal  number  system  Binary  Coded  Alphanumeric 

Alphanumeric  char/word  Variable 

The  705  Is  not  a  fixed  word  length  system.  It  is 
possible  to  have  both  variable  field  and  variable 
record  lengths.  There  are  no  words,  each  character 
of  a  record  being  individually  addressable. 
Alphanumeric  char/lnstruo-  5 
tlon 

Instructions  decoded  51 

Arithmetic  system  Fixed  point 

Floating  point  is  programmable. 

Instruction  type  One  address 

Humber  range  -10^^^  <  m  <  10^^^ 

Instruction  word  format 

Oper  I  I 

Address  with  zone  bits  as  indicators 

Automatic  b-uilt-ln  subroutines  include  store-for- 
prlnt  and  transmit. 

Automatic  coding:  TO5  Processor  including  Autocoder 
HI,  file,  maintenance  and  report/file  writing,  deci¬ 
sion  making  and  Fortran. 

This  is  a  programming  system  which  will  translate 
programs  written  in  any  one  or  a  combination  of  the 
following  service  languages  into  object  programs  in 


IBM  T05  III 


486 


Photo  hy  U.  S.-  Department  of  Health,  Education  and  Welfare 


actual  machine  language. 

Autocoder  III 

An  advanced  programming  language  in  which  pro¬ 
grams  may  he  written  by  stating  the  data  processing 
involved. 

File  Maintenance  eind  Eeport/File  Writing 

A  specially  designed  language,  the  use  of  which 
enables  a  programmer  to  express  the  specifloatlons 
for  a  report  and/or  a  file  in  a  simple  set  of  state¬ 
ments  . 

Decision  Making 

A  specially  designed  language,  the  use  of  which 
enables  a  programmer  to  express  the  conditions  re¬ 
quired  for  making  a  decision,  in  simple  concise, 
statements. 

Fortran 

A  programming  language  in  which  a  scientific 
problem  can  be  expressed  in  statements  closely  re¬ 
sembling  the  language  of  mathematics. 

Eeglsters  and  B-boxes  Include  one  256  character 
accumulator,  l4  auxiliary  storage  units  (16  charac¬ 
ters  each),  and  one  auxiliary  storage  unit  (32  char¬ 
acters). 


ARITHMETIC  UNIT 

Incl  Stor  Access 
Micro sec 

Add  6+6  95.8  (6  digits  added  to  6  digits) 

Mult  6x6  770.8  (&  digits  times  6  digits) 

Dlv  10/6  3159.2  (6  digits  divided  by  6  digits) 

Multiply  time  =  58  +  {63  +  9-3Hj^) 

where  =  Humber  of  digits  in  Multiplier 


«M 

Divide  time 
where:  N 

8 

N 


=  Number  of  digits  in  Multiplicand 

=  90  +  9N^  +  9(N^  -  \)(6.7N^  +  37) 

=  Number  of  digits  in  dividend 
=  Number  of  digits  in  divisor 


Construction  (Arithmetic  unit  only) 


Vacuum  tubes 
Transistors 
Condenser- diodes 
Magnetic  cores 
Arithmetic  mode 
Timing 


Operation 


>  2,100 

0 

>  6,900 

>  5,500 

Serial 
Synchronous 
Asynchronous 
Sequential 
Concurrent 


Central  Processing  Unit 
Input,,  Output  Devices 
Central  Processing  Unit 
Simultaneous'  reading. 


writing  and  computing,  are  possible. 
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STORAGE 

Manufacturer  Access 

Media  No.  of  Char  Mlcrosec 

Core  ho,  000  or  80,000  9*3 

Magnetic  Drum  Up  to  100  drums  8,000 

60,000  char  each 

Ifegnetic  Tape  >  lh,000,000  ohar/reel  7,300 

Ko.  of  units  that  can  he  connected  60  Units 
No.  of  char/llnear  inch  200  or  556  Char/lnoh 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  75  of  112.5  Inches/sec 

Transfer  rate  15,000j22,500;1H,667j62,5OO  Char/sec 
Start-stop  time  10.8  or  7.3  MiUlsec 

Average  time  for  experienced 
operator  to  change  reel  60  Seconds 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,h00  Feet 

Composition  Ifylar 

Mylar  Is  DuPont's  trademark  for  its  polyester 

film. 

USA  SSA 

ho, 000  alphanumeric  character  magnetic  core  memory, 
each  character  separately  addressable;  60,000  character 
magnetic  drum;  magnetic  tape. 


USN  spec 

hOjOOO  character  magnetic  core;  19  magnetic  tape 
stations . 

USAF  W-P  AFB 

ho, 000  MC;  60,000  MD;  18  MI 

Average  access  time  to  magnetic  drum  Is  such  that 
the  first  character  is  available  In  8  mlUlseconds; 
subsequent  characters,  in  sequence,  are  each  avail¬ 
able  In  ho  microseconds. 

AWS  CC  Access 

Media  Ho.  of  Alphanum/Char  Kicrosec 

Magnetic  Core  h0,000  13 

Magnetic  Tape  5,760,000  10,000^67  n/char 

16,012,800  7,500+16.5  n/char 

Magnetic  tape  storage  consists  of  729  Model  I 
and  Model  III  tape  drives. 

Social  Security 
ho, 000  MC;  MT 
VA 

80,000  MC;  Ml 
USDA  CSS 
80,000  MC;  16  MI 

Commonvealth  Edison 

ho, 000  MC;  60,000  MD;  15  MT 
Sastman  Kodak 
ho, 000  MC 

IBM  Methods 
80,000  MC;  MI 
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International  Harvester 
40,000  MCj  Ml 

Westinphouse 
40,000  MCj  60,000  MDj  MT 


INPUT 


Manufacturer 

Media 

Magnetic  Tape 
Card 

Operator's  Console 
Jfagnetio  Drum 
USA  SSA 


Speed 
See  above 
250  cards/min 
Manual 

25,000  char/sec 


Magnetic  Tape  and  Cards 
USH  SPCC 

One  Card  Header  and  Control  Unit 
Eight  729  Model  I  Tape  Units 
Eight  729  Model  ill  Tape  Units 
Three  727  Tape  Units 
USAP  W-P  APB 

Media  Speed 

18  Tvoe  727  Tape  Units  15,000  chEir/sec 
1  Type  714  Card  Reader  24o  cards/min 

Sixteen  tape  units  are  on  line,  2  are  off  line. 
Buffering  between  tape  units  and  magnetic  core  mem¬ 
ory  is  provided  by  2  Type  777  Tape  Record  Coordina¬ 
tors.  In  addition,  a  Type  754  Tape  Control  Unit  is 


on  line  for  control  of  a  maximum  of  ten  Type  727 
Tape  Units. 

AWS  CC 


Magnetic  Tapes  and  Punched  Cards 
Social  Security 

Punch  cards  converted  to  tape  in  off-line  operations. 
YA 

Media  Speed 

Card  Reader  25O  cards/min 

Card  Snage  Tape  15,000  chsu^/sec 

Lo  Speed  Tape  15,000  ohar/sec 

Hi  Speed  Tape  62,500  char/seo 

USDA  CSS 

1  714  Card  Reader 

1  759  Card  Reader  Control 
8  729  I  Tape  Units 

8  729  III  Tape  Units 

2  767  Tape  Data  Synchronizers 
Above  tmits  are  on  line 

Commonwealth  Edison 
Punched  Cards  and  Magnetic  Tape 
Eastman  Kodak 

IBM  714  Card  Reader  200  cards/min 

IBM  Methods 


Magnetic  Tapes  and  Punched  Cards 
International  Harvester 

Magnetic  Tape  75  In/seo  Card  to  tape  detail 
Magnetic  Tape  112.5  In/sec  Previous  balance  records 
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Medium 

Magnetic  Tape 


Speed 

15  char/sec 


OUTPUT 


Jfanufaoturer 

Media 

Magnetic  Tape 
Card 

Printers  I50,  500, 

Typewriter 

Magnetic  Drum 

In  addition  to  the  above 
Data  Processing  System  may 
operations.  The  speeds  of 
Card  Reading 
Card  Punching 
Printer 

The  tapes  from  the  705  m 
with  the  ll+Ol  System. 

USA  SSA 


Speed 
See  above 
100  cards/mln 
1,000  llnes/mln 
600  char/mln 
25  char/sec 

components,  an  IBM  ihOl 
be  used  for  peripheral 
the  l401  components  are: 
800  cards/mln 
250  cards/mln 
600  llnes/mln 
are  completely  compatible 


Magnetic  Tape,  Cards  and  High  Speed  Printer 
'  USN  SPCC 

One  Type  720  Printer  and  one  I^pe  76O  Control  Unit 
{500  lines  per  minute)- 

One  IType  717  Printer  and  Control  Unit  (15O  lines  per 
minute; 

Eight  729  Model  I  Tape  Units 


Photo  by  Eastman  Kodak  Company 

Eight  729  Model  III  Tape  Units 
Three  727  Tape  Units 
One  Card  Punch  and  Control  Unit 
USAP  W-P  APB 

Media  Speed 

2  Type  717  Printer  I50  llnes/mln 

1  l^ype  722  Card  Punch  100  cards/mln 

Magnetic  Tape  15,000  char/sec 

The  printer  and  pxmch  are  used  off  line  only  nor¬ 
mally. 

AWS  CC 

Magnetic  Tape  15,000  char/sec 

62,500  char/sec 

Card  Punch  100  cards/mln 

Printer  I50  llnes/mln 

120  print  positions 

Magnetic  tape  output  consists  of  I^e  729  Model,  I 
and  Model  HI  tape  drives. 

Social  Security 

Magnetic  tape  converted  to  printed  copy,  microfilm 
and  punched  cards  In  off-line  operations. 

VA 

717  Printer  150 

Lb  Speed  Tape  15,000 

HI  Speed  Tape  62,500 

Card  Punch  100 


llnes/mln 

char/sec 

char/sec 

cards/mln 
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U8DA  CSS 
One  717  Printer 
One  757  Printer  Control 
Eight  729  I  Tape  Units 
Eight  729  III  Tape  Units 
Two  767  Tape  Data  Synchronizers 
Two  748  Tape  Data  Synchronizer  Power 
One  722  Card  Punch 
One  758  Card  Punch  Control 
Above  units  are  on  line 
Two  7^4  Card  Readers 
Two  759  Card  Reader  Controls 
One  722  Card  Punch  ' 

One  758  Card  Punch  Control 
Three  729  Printers  (500  llnes/mln) 

Three  76O  Printer  Controls 
Seven  729  I  Tape  Units 

Comnonwealth  Edison 
Media  Speed 

Magnetic  Tape  75  In/sec  IBM  727  Tape  Units 

Punched  Cards  100  oards/aln  IBM  722  Card  Punches 

Printer  5OO  llnes/mln  IBM  720r-2-PrlnterB 

13  IBM  727  Tape  Units  conneoted  to  main  frame.  . 
All  card  to  tape,  tape  to  card,  and  tape  to  prlnteir 
operations  are  off-line.  Tape  density  Is  200  char//'*' 
Eastman  Kodak  / 

IBM  722  Card  Punch  100  cards/mln  / 

AKelex  Printers  667-1,000  llnes/mln  / 

Purchased  i960  / 

IBM  Methods  / 

Magnetic  Tapes,  Punched  Cards,  and  I50  llnesf'"“’^“ 
Printer  / 

International  Harvester  / 

Magnetic  Tape  75  In/sec/ 

Report  tapes  or  tapes-to-card  records* 

Jlagnetlc  Tape  112.5  In/^c 

Balance  forward  tapes  for  addltlOi^T  processing 
In  one  case,  where  the  small  n^'Jter  of  cards  to 
be  punched  does  not  restrict  eom^''Sr  operations 
the  punch  Is  connected  to  the  ma^n  line  and  cards 
are  punched  during  the  process^ig. 

Westlnghouse  / 

Magnetic  Tapes  /  15  char/seo 

Off-line  card  to  tape,  t^e  to  punch  and  tape  to 
printer.  t 

CHECIWJG  FEATURES 

Manufacturer  J 

Character  code  eheq^  on  Internal  operations  and  data 
transmission;  slmlf  check  for  arithmetic  Instructions; 
overflow;  ch^ac^'-T  code  check  during  transmission 
from  storage  tojr  V®  units;  horizontal  and  vertical 
parity  check  ojfn  majpietlc  tape;  dual  level  sensing; 


two  gap  head  for  verlflo/^^ion  of  tape  writing;  two 
read  stations  In  card  Winder;  echo  checking  on  line 
printer;  row-count  cos^nrlson  In  card  punching. 


POWER,  SPACE,  iWtIGHT,  AND  SITE  PREPARATION 

Manufactuj/^*’ 

Power,  computer  145.1  KVA 

Weight,  compi^tpr  59,815  lbs 

Physical  W'xau''..g  mnnxinl  Is  available. 

USA  ^"A 

Power,  coA^nter  138  KVA  I20/208V  -  4  wire 

Volume,  ^umputer  25,400  cu  ft 

Volume/  nlr  conditioner  6,000  cu  ft 

Area,  2,600  b(i  ft 

elr  conditioner  500  sq.  ft 

Roo™  Size,  computer  40  ft  x  65  ft 


Power,  co/^JUter  138  KVA  I20/208V  -  4  wlrt 

Volume,  ^umputer  25,400  cu  ft 

Volume/  nlr  conditioner  6,000  cu  ft 
Area,  2,600  sq  ft 

Area/  elr  conditioner  500  sq  ft 

Ro/a  size,  computer  40  ft  x  65  ft 

R^om  size,  air  conditioner  25  ft  x  20  ft 

jhoor  loading  1,000  point  load 

/  Japaolty,  air  conditioner  40  Tons 
^  Weight,  computer  59,555  lbs 

Weight,  air  conditioner  18,000  lbs 

First  floor  location  prepared  with  false  celling 
-  and' raised  floor.  Air  conditioning  equipment  Is 
located  approximately  50  feet  from  the  computer  room. 
Building  modification  cost  about  $100,000  and  air 
conditioning  $75,000.  Power  Is  supplied  by  an  air 
core  transformer  used  exclusively  for  the  computer. 

USAF  W-P  AFB 


Power,  computer  164.9  KVA 

Volume,  computer  25,280  cu  ft 

Volume,  air  conditioner  5,200  cu  ft 

Area,  computer  2,939  sq  ft 

Area,  air  conditioner  320  sq  ft 

Room  size,  computer  60  ft  x  49  ft 

Room  size,  air  conditioner  20  ft  x  16  ft 

Floor  loading  250  Ibs/sq  ft 

1,000  lbs  concen  max  sq  in 
Capacity,  air  conditioner  40  Tons 
Weight,  computer  54,491  lbs 

Weight,  air  conditioner  3,000  lbs 

Air  conditioner  Is  located  remote  from  computer. 
Site  was  prepared  within  an  existing  building.  Modi¬ 
fications  Included  raised  flooring  of  wooden  panel 
type,  false  ceiling  approximately  8  2/3  feet  from 
floor,  wiring  of  various  circuits  to  provide  about 
170  KVA,  erection  of  walls  of  cinder  block  type. 
Various  other  minor  modifications  were  accomplished 
•to  suit  the  area  to  effective  computer  operation. 
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AWS  CO 

Power,  oonrjrater  II9.0  KVA 

Volime,  ooffijfuter  22,560  cu  ft-  -■ 

Volume,  air  conditioner  4,000  cu  ft 
Area,  cpwiniter  2,820  ft 

Area,  air  conditioner  4C0  sq^  ft 

Boom  size,  computer  2,000  ft  plus  C.K.  space 

and  tape  files 

Boom  size,  air  conditioner  400  sq,  ft 
Floor  loading  80  Its/sq  ft 

Capacity,  air  conditioner  60  Tons 
Weight,  computer  35,760  lbs 

Building  site  is  of  stone  and  masonry  construction 
with  non-supporting  interior  walls.  Itodlfloatlons 
to  the  building  consisted  of  construction  of  a  raised 
floor  of  a  raceway  type,  8  inches  high  so  that  cables 
which  connect  the  machines  can  be  laid  \mder  the 
machine  floor.  A  false  celling  of  acoustic  material 
was  Installed,  reducing  the  room  volume  and  providing 
a  return  air  plenum  for  the  air  conditioning  system. 
Also,  a  600  amp.  feeder  line  was  installed  from  inde¬ 
pendent  transformers  (150  KVA)  to  a  distribution  panel 
in  the  computer  room. 

Social  Security 

Power,  computer  1,500  KVA. 

Area,  air  conditioner  2,050  sq  ft 

Boom  size,  coiqiuter  63  ft  x  I50  ft 

Floor  loading  I50  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  276  Tons 

During  construction  of  a  reinforced  concrete  and 
brick  building  to  house  the  agency,  the  following 
modifications  were  made  to  the  area  provided  for  the 
EDPM  installation.  Sectional  floors  with  cable  space 
beneath.  Separate  150O  KVA  power  transformers  and 
associated  switching  gear.  Separate  air  conditioning 
system.  Cold  air  is  fed  through  celling  ducts.  The 
Iwger  units  of  the  system  are  provided  with  hoods 
to  exhaust  the  heated  air. 

VA 

Power,  computer  155 -1^  KVA 

Volume,  coBiputer  2,296,250  cu  ft 

Area,  coinputer  13>578  eg.  Ft 

Basic  warehouse  remodeled  to  provide  false  ceilings, 
raised  floors,  provision  for  air  conditioning,  sep¬ 
arate  transfonners,  etc. 

Commonwealth  Edison 

Power,  computer  195.1  KVA  0.80  pf 

Power,  air  conditioner  250  Kw 

Volume,  computer  30,000  cu  ft 

Volume,  air  conditioner  22,000  cu  ft 

Area,  computer  3,000  sq  ft 

Area,  air  conditioner  1,950  sq  ft 

Boom  size,  coiqiuter  5,000  sq  ft 

Boom  size,  air  conditioner  1,950  sq  fti  ' 

Floor  loading  75  Ibs/sq  ft 

150  lbs  concen  max 
(Overglrder) 

Capacity,  air  conditioner  25O  Tons 
Weight,  computer  59,980  lbs 

Weight,  air  conditioner  24,000  lbs 

False  celling,  cable  trenches  in  floor,  floor  is 
concrete  over  fill. 

Kastman  Kodak 

Power,  computer  I50  Kw  170  KVA  0.88  pf 
Volume,  air  conditioner  10,000  cu  ft 

Area,  eoaqiuter  2,938  sq  ft 

Area,  air  conditioner  8OO  sq  ft 

Room  size,  computer  4,800  sq  ft 

Boom  size,  air  conditioner  20  ft  x  4o  ft 
Capacity,  air  conditioner  85  Tons 
Figures  eire  for  two  systems  as  listed  under  Ihlce. 
Area  developed  was  originally  warehouse  area  on  2nd 


floor  of  two-story  building.  Exterior  windows  were 
removed  and-  closed  with  masonry.  Masonry  walls  were 
-constructed  to  enclose  a  computer  TOom,  maintenance 
room,  tape  storage  room,  conditioner  equipment  room, 
clericed.  area  and  transceiver  area.  A  suspended 
metal  pan  acoustic  celling  was  Installed  throughout 
the  areas.  A  raised  1  1/4  inch  thick  plywood  floor 
was  installed  12  inches  above  concrete  building  floor 
in  computer  room  only  to  permit  under  floor  cable 
runs  to  various  machines.  An  asphalt  tile  floor  was 
Installed  throughout  areas.  All  ductwork  for  air 
distribution  Installed  above  suspended  celling.  All 
areas  lighted  with  fluorescent  flxt'ures. 

IBM  Methods 

Power,  computer  I8I.5  Kw  203.8  KVA  O.89  pf 
Power,  air  conditioner  22  HP  (fan  -motors) 

Fan  system  uses  central  chilled  water 
Volume,  computer  46,8l6  cu  ft 

Volume,  air  conditioner  1,600  cu  ft 

Area,  coiqiuter  4,256  sq  ft 

Area,  air  conditioner  200  sq  ft 

Room  size,  computer  76  x  56  x  11  ft 

Floor  loading  3OO  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  82  Tons 
Existing  concrete  block  building  has  6  inch  con¬ 
crete  slab  floor;  built-up  roof  on  steel  Joists  con¬ 
tains  fan  systems  for  air  conditioning,  chilled  water 
for  which  is  supplied  from  central  distribution  sys¬ 
tem,  insulated  main  ducts  feed  over  roof  to  branch 
ducts  above  suspended  acoustical  ceiling;  ”Doweloo" 
raised  floor  Installed  1  ft  2  in  over  concrete  slab; 
power  supplied  by  outdoor  300  KVA  transformer  with 
500  -Amp  feeder;  loading  dock  installed  to  permit 
loading  and  'mioedlng.  of  machines. 

International  Harvester 
Power;  computer  I65.6  KVA  0.75  pf 

(entire  system) 

Power,  air  conditioner  I86  Kw  0.75  pf 

Volume,  computer  390.72  ou  ft 

Volume,  air  conditioner  16,800  cu  ft 

Area,  computer  3,256  sq  ft 

-Area,  air  conditioner  1,680  sq  ft 

Room  size,  computer  48  ft  x  82  ft 

Room  size,  sir  conditioner  20  ft  x  42  ft  (2  floors) 

Floor  loading  17  Ibs/sq  ft 

250  lbs  concen  max 

Capacity,  air  conditioner  120  Tons 

Weight,  computer  54,920  lbs 

A  new  building  was  constructed  specifically  to 
house  the  ccmqputer  and  air  conditioning  equipment. 
Building  is  1  story  brick,  with  concrete  floors  and 
metal  partitions.  Cable  ducts  were  constructed 
throughout  the  floor  area  of  the  machine  room.  Con¬ 
crete  floor  is  topped  with  wood  and  finished  with 
plastic  tile. 

Westinghouse 

Power,  conqniter  120  Kw  I50  KVA  0.8  pf 
Volume,  oonqiuter  35,000  cu  ft 

Volume,  air  conditioner  6, 300  ou.  ft 

Area,  computer  3>900  sq  ft 

Area,  air  conditioner  420  sq  ft 

Capacity,  air  conditioner  80  Tons 

Weight,  computer  50,000  lbs 

Metal  false  ceiling,  reinforced  concrete  building, 
raised  wood  floor  on  concrete,  walls  metal  studs  lath 
and  plaster,  separate  150  KVA  transformer  and  voltage 
regulator,  and  cold  air  ducts  above  celling  -  warm 
air  return  thru  celling  plenum. 
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PRODUCTION  RECORD 

Manufacturer 

Only  limited  production  at  present.  Delivery  on 
availability  baBls  only. 


COST,  PRICE  AND  RENTAL  RATES 


Manufacturer 


Monthly 

Purchase' 

Charge 

Price 

714 

Card  Reader 

$  1,500 

$64,450 

717 

Printer  (I50  llnes/mln) 

1,400 

55,000 

72b 

Printer  (5OO  llnes/mln) 

1,900 

95,000 

722 

Card  Punch 

800 

43,000 

727 

Magnetic  Tape  Unit 

550 

18,200 

750 

Printer  (lOOO  lines/mln] 

1  5,900 

210,500 

754 

Magnetic  Drum  Storage 

2,500 

90,000 

755 

Printer  Control  (750  & 

600 

52,500 

760) 

744 

Magnetic  Drum  Power  Supply  500 

21,500 

754 

Tape  Control 

1,500 

78,000 

757 

Printer  Control 

650 

44,000 

758 

Card  Punch  Control 

600 

36,000 

759 

Card  Reader  Control 

900 

45,000 

760 

Control  and  Storage 

2,500 

111,000 

777 

Tape  Record  Coordinator 

5,400 

156,000 

705  III 

CPU 

15,000 

788,000 

759 

Additional  Core  Storage 

6,000 

340,000 

767 

Data  Synchronizer 

5,500 

200,000 

748 

D.  S.  Power  Supply 

700 

55,000 

782  II 

Console  Control 

1,100 

58,000 

745  II 

Power  Supply 

1,500 

100,000 

Monthly  rental,  typical  systemi 

[  !  >43,000  and  up 

Purchase  price,  typical  system: 

1  $2,063,000  and  up 

Maintenance  contract  available. 

USA  SSA 

Monthly 

Basic  System 

City 

Rental 

705  Model  ni  CPU 

1 

$15,115 

727  Me^gnetlc  Tape  Units 

12 

6,600 

754-  Magnetic  Drum  Storage  Unit  1  2,300 

744  Magnetic  Drum  Power  Unit  1  500 

745  II  Power  Supply  1  1,500 

754  Tape  Control  Unit  1  1,500 

7S2  II  Console  and  Typewriter  1  1,100 

Total  $2(3,  Si5 

Additional  Equipment 

714  Card  Keader  w/oounter  1  $1,51Q 

72OA  High  Speed  li-lnter  ,  1  1,900 

722  Card  Punch  w/couhter  1  8IO 

758  Card  Punch  Control  Unit  1  65O 

w/valldlty  checking  feature 

759  Card  Header  Control  Unit  1  900 

760  Control  and  Storage  Unit  1  2,500 

727  Mametlc  Tape  Unit  1  550 

Total 

Maintenance  Included  In  rental. 

USH  spec 

Prime  shift  rental  amounts  to  $50,210  per  month. 
USAP  W-P  APB  ■ 

Central  Processing  Unit  with  console,  I8  Type  727 
Tape  Units,  2  Type  TT'f  Tape  Record  Coordinators, 

1  Type  754  Tape  Control  Unit ,  1  Type  7*A  Drum,  2 
Type  717  Printers,  1  Type  71^  Card  Header,  1  Type 
722  Card  Punch  and  associated  power  and  control 
units;  rental  $45,300  monthly. 

JWS  CC 

Rental  contracting  and  rates  for  total  system 

Mouthly 

'Type  Name  Rental 


AHS  CC 


Rentsil  contracting  and  rates  for  total  system 


Monthly 

O^pe 

Name 

Rented 

705  ni 

Centred  Processing  Unit 

$15,000 

7*C5 

Power  Supply 

1,500 

782 

Console  Control  Unit 

1,100 

714  (2)' 

Card  Reader 

5,020 

759  (2) 

Ceurd  Reader  Control  Unit 

1,800 

717 

Printer 

1,400 

757 

Printer  Con-trol 

650 

722 

Card  Punch 

800 

758 

Card  Punch  Control 

600 

729/1  (4) 

Magnetic  Tape  Unit 

2,800 

729/5  ^) 

Magnetic  Tape  Unit 

3,600 

767 

Data  Synchronizer 

5,500 

748 

Data  Synchronizer  Power  Unit 

700 

Total  Monthly  Rented 

$56>Yo 

Social  Security 
Rental  Rates  for  Basic  System 

Rental  rates  shown  are  for  prime  shift.  Additional 
time  Is  charged  at  405^  of  prime  shift  rental. 


Monthly 

No .  Description  Rental 

3  Central  Processing  Units  $52,350 

(including  power  supply  &  console) 

28  729  Model  HI  Tape  Units  30,800 

14  729  Model  I  Tape  Units  9,800 

8  Data  Synchronizer  and  Power  Supply  35*800 

Rental  Rates  for  Additional  Equipment 

4  720  Printers  w/control  unit  $15,600 

6  Card  Readers  w/control  unit  12,625 

3  Card  Punch  w/control  unit  1,400 

15  729  Midel  I  Tape  Units  8,400 


The  magnetic  tape  to  microfilm  printer  cost 

$250,000. 

VA 

One  705  m  CIU,  ■two  7^5  DSU,  one  759  d'ux.  core 
memory,  six  729  I  Tape  Units,  six  729  HI  Tape  Units 
rent  for  $4l,600  monthly. 

Two  71^  Card  Readers,  one  TIT  Printer,  one  72OA 
Printer  rent  for  $12,650  mon'thly. 

Commonwealth  Edison 

One  IBM  705  Model  III,  one  Type  754  Magnetic  Drum, 
two  Type  Tape  Record  Coordinators,  I3  Type  727 
Tape  Units.  Base  rental  for  I76  hrs/month  Is  $34,420. 
■  Two  I^pe  714  Card  Readers,  two  Type  720-2  Printers, 
two  Type  722  Card  Punches,  six  Ty^  727  'lep®  Units. 
Base  rental  for  I76  hrs/month  la  $19,-860. 

Maintenance  Is  Included  In  rental  cost. 

Eastman  Kodak 


One  Installation  consists  of: 


705  Model  in  High  Speed 

Cost  Monthly 

Qty  Price  Rented 

1  $1,010, 000*  $17,300 

745  Power  Unit 

1 

100,000 

1,500 

782  Console 

1 

58,000 

1,100 

7211  Tape  Control  Unit 

1 

161,000* 

3,110 

729  III  Tape  Drives 

10 

300,000* 

9,450 

714  Card  Reader 

1 

97,500 

1,500 

759  Card  Reeider  Control  Unit  1 

54,000 

900 

722  Card  Punch 

1 

44,400 

800 

758  Card  Punch  Control  Unit 

1 

36,000 

600 

AHelex  Print  Station 

1 

150,000 

• 

727  Tape  Drives 

5 

89,400 

1,650 

Total 

$2,100,300 

$57,910 

♦Estimated.  Systems  are  rented. 
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Total 

Monthly 

Type 

Component 

Qty  Price 

Rental 

705  III  Centred  Processor 

1 

$788,000 

$15,000 

714 

Card  Header 

1 

64,450 

i;500 

'T59 

Card  Header  Control 

1 

45,000 

900 

717 

Printer 

1 

55,000 

1,400 

757 

Printer  Control 

i 

44,000 

650 

7291 

Magnetic  Tape  Unit- 

10 

2f5,000 

7,000 

729III 

Magnetic  Tape  Unit 

7 

339,500 

6,300 

74511 

Power  Supply 

1 

100,000 

1,500 

748 

Data  Synch.  Power 

2 

106,000 

1,400 

Supply 

7391 

Magnetic  Core  Stor- 

1 

.  340,000 

6,000 

T54 

Tape  Control  Unit 

1 

78,000 

1,500 

767 

Data  Synchronizer 

2 

400,000 

7,000 

Unit 

78211 

Console  Typewriter 

1 

58,000 

1,100 

$2,692,950 

•6»- 

H 

to 

0 

System  Is  rented.  Bental  Includes  maintenance. 

Additional  equipment  consists  of: 

714 

Card  Reader 

1 

$64,450 

$1,500 

759 

Card  Reader  Control 

1 

45,000- 

900 

72OA 

Printer 

1 

93,000 

1,900 

760 

Control  and  Storage 

1 

111,000 

2,500 

722 

Card  Punch 

2 

86,600 

1,600 

758 

Card  Punch  Control 

2 

72,000 

1,200 

727 

Magnetic  Tape  Unit 

4 

72,800 

$5't4,650 

2,200 
$11, Sob 

International  Harvester 
System  consists  of! 

1  -  705  III  &  Power  Supply 

2  -  767  Data  Synchronizers  &  Power  Supplies 
8  -  729  III  Tape  Drives 

12  -  729  I  Tape  Drives 

1  -  722  Card  Punch  &  Ctrl.  Unit 

2‘  71^  Card  Headers  &  Ctrl.  Units 

2  -  720  Model  2  Printers  &  Ctrl.  Units 

Total  prime  shift  rental  Is  $56,600/month. 

4  -  Transceivers  and  Telephone  Slgnri  Units 
Total  prime  shift  rental  Is  $700/month. 
Ifestlngbouse 

CPU,  console,  12  tapes,  1  magnetic  drum  rent  for 
$29, 600/month. 

Header,  punch,  2  printers,  5  tapes  rent  for  ^10,000 
per  month. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Operator,  programming,  and  technical  training  avail¬ 
able  as  well  as  assistance  at  all  levels . 


USA  SSA 

Programming 

Operations 

One  8-Hbur 

Three  8-Hbur 

Shift 

Shifts 

Used  Recomm 

Used  Recomm 

Supervisors 

10  11 

4 

Analysts 

7  12 

Programmers 

23  33 

Clerks 

3  4 

Librarians 

1  2 

Operators 

5 

In-Output  Oper 

3 

Scheduler 

1 

Three  supervisors  and  seven  analysts  expend  part 
of  their  effort  In  analyzing  and  supervising  the 
activities  of  the  KLectrlcal  Accounting  Machines 
Division. 

Input-output  operators  double  as  tape  handlers. 
Operation  tends  toward  open  shop. 


Methods  of  training  used  Includes  IBM  Programming 
School  for  programmers,  analysts,  and  operators,  and 
formal  and  "on-the-Job**  training  for  programmers, 
analysts,  and  operators.  ■ 

Programmers  -  12  mos. 

Operators  -  6  mos. 

Analysts  -  12  mos.  (6- mos.,  If  a  former 

programmer) 

USH  spec 

Personnel  requirements  are  as  follows: 

Operations  Branch: 

1  Branch  Supervisor 
3  Shift  Supervisors 

6  Digital  Computer  System  Operators 
1  Scheduler 

1  Assistant  Schediiler 
3  Peripheral  Equipment  Operators 
1  Clerk 

Analysis  Branch: 

1  Branch  Superylsor 
3  Supervisory  Analysts 

7  Analysts 
Program  Branch: 

1  Branch  Supervisor 
h  Supervisory  Coii5>uter  Programmers 
20  Coiqniter  Programmers 
2  Mathematicians  (Trainees) 

(deration  Branch  persomel  work  on  a  three  shift 
rotating  basis.  Analysis  and  Program  Branch  personnel 
work  only  on  the  prime  shift. 

All  EDPS  personnel  receive  Initial  training  In  pro¬ 
gramming  and  additional  on-the-job  training  for  their 
regular  assignments. 

USAP  W-P  APB 


One  8-Hbur 
Shift 

Two  8-Hbur 
Shifts 

Three  8-Hbur 
Shifts 

U 

R 

U 

R 

U 

R 

Supervisors 

1 

1 

2 

2 

3 

3 

Analysts 

1 

1 

1 

1 

1 

1 

Programmers 

1 

1 

1 

1 

1 

1 

Clerks -Stock 

1 

1 

2 

1 

2 

2 

Librarians 

1 

1 

1 

1 

1 

1 

Operators 

5 

5 

10 

10 

14 

14 

Includes  2  PCAh  operators/shlft. 

Operation  tends  toward  open  shop. 

Programming  and  operator  training  Is  provided  by 
equipment  manufacturer.  Training  In  housekeeping 
functions  such  as  tape  handling,  library  operation, 
etc.,  are  taught  on-the-job. 

AHS  CC 


Two  8-Hour  Shifts 


Supervisors 

Programmers 

Clerks 

Librarians 

Operators 

In-Output  eper 

Tape  Handlers, 


Used 

T 

16 

1 

1 

5 

4 

4 


Hecommended 

T 

16 

1 

1 

5 

4 

4 


(deration  tends  toward  closed  shop. 

Programmers : 

Trainees  for  programmer  positions  are  recruited 
from  Civil  Service  registers  of  eligible  mathematic¬ 
ians.  They  are  subjected  to  a  120  hr.  class  (4  hrs. 
per  day)  of  training  covering  the  field  of  705  pro¬ 
gramming.  Additionally,  the  remaining  4  hrs.  per  day 
are  spent  In  classroom  study  of  subjects  covered  In 
the  formal  sessions.  These  classes  are  taught  by  IBM 
Technical  Representatives  and  Prograimilng  Section 
Supervisors. 

Operations  Supervisors  and  Console  Operators: 

Personnel  assigned  as  operations  supervisors  and 
console  operators  are  subjected  to  the  same  training-  ■ 
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as  programmers.  Additionally,  console  trainees  are 
given  on-the-Jot  training  by  tbe  console  operator  in 
the  operation  of  the  system. 

Social  Security 

Three  8-H6ur  Shifts 

Supervisors  25 

Analysts  18 

Programmers  80 

eierks  15 

Librarians  Zk 

Operators  9 

Engineers  18 

In-Output  Oper  63 

Tape  Handlers  40 

Programming  and  operation  are  under  separate  super¬ 
vision.  Programming  Is  In  the  Methods  Branch  which 
also  prepare  procedures  for  all  operations,  on  and 
off  of  the  machine  and  Is  responsible  for  over-all 
planning. 

Programmers  operate  the  machines  during  program 
testing  and  debugging.  All  other  operating  is  done 
by  the  Keport  Processing  Branch.  Chiefs  of  both 
branches  report  to  the  Assistant  Director  In  charge 
of  the  Accounting  Operations  Division. 

Engineers  are  employees  of  IBM.  Service  Is  includ¬ 
ed  In  rental. 

Operation  tends,  toward  closed  shop. 

Methods  of  training  used  Includes  a  six-week  pro¬ 
gramming  course  followed  by  on-the-Job  training. 

VA 

One  8-Hbur  Three  8-Hbur 
Shift  Shifts 

led  Recomm 


Eastman  Kodak 


Used  Recomm  Used  Recomm 
Supervisors  4  4 

Analysts  8  10 

Programmers  5  9 

Clerks  2  2 

Librarians  6  6 

Operators  6  6 

Methods  of  training  used  Includes  IBM  schools  and 

on-the-job  training. 

Commonwealth  Edison 

One  8-Hour  Two  8-Hbur  Three  8-Hour 
Shift  Shifts  Shifts 

Supervisors  6  T  8 

Analysts  18  - 

Programmers  8  - 

Clerks  2  - 

Operators  12  3 

Engineers  23  ^ 

Technicians  1  - 

in-Output  Oper  24  6 

Tape  Handlers  12  3  ' 

For  the  most  part  our  staff  has  been  acquired  from 
within  our  own  organization.  However,  we  have  hired 
a  few  analysts  from  the  outside  who  have  been  math 
majors  to  meet  Increasing  demands  In  the  area  of 
engineering  applications. 

Computer  operating  personnel  rotate  over  the  3 
shifts. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes:  methods  analysts, 
programmers  and  computer'  operators  attend  the  manufac- 
trirer's  school  for  4  weeks  plus  3-4  weeks  training 
under  our  own  supervision. 

Peripheral  equipment  operators  and  tape  handlers 
are  given  on-the-job  training  under  our  own  super¬ 
vision. 


Supervisors 

•Analysts 

Programmers 

•Clerks 

Librarians 

Operators 

Ih-Output  Oper 


One  8-Hour  Shift 
5 
2 
35 
,13 
1 

10 

20 


Above  personnel  figures  are  for  following  work 
Schedules: 

Supervision.  .1  shift 

Analysts.  1  shift 

Programmers  1  shift 

Clerks  ......  .  1  shift 

Librarian  1  shift 

Operators  3  shifts  on.  1  computer  system 

2  shifts  on  1  computer  system 
Input -Output  Op  3  shifts 

Ho  recommendations  are  made  as  this  depends  on  the 
amount  of  work  being  done  currently  and  amount  of 
work  planned  for  the  future. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  manufacturer's 
training  courses,  Kodak-developed  course,  and  on- 
the-job  training. 


IBM  Methods 


One  8-Hbur 
Shift 

Supervisors  1  3 

Analysts  8 

Programmers  20 

Librarians  1 

Operators  6 

The  data  processing  organization  is  composed  of 
four  groups: 

Methods  Development 
Methods  Programming 
Programming  Standards 
Computer  Operations 

All  operating  people  are  sent  to  T05  Programming 
School  for  three  week  period  and  then  trained  on-the- 
job.  Additional  classes  are  held  for  the  operators 
as  new  applications  are  Installed. 

International  Hiarvester 

Two  8-Hour  Three  8-Hour 

Shift  Shift 

Supervisors  1 

Analysts  6 

Programmers  16 

Operators  (Console)  1  1 

Engineers  2  2 

Technicians  1 

Tape  Handlers  4  3 

Some  Individuals  do  coding  as  write  programs.  Tape 
handlers  and  input-output  operators  are  Interchange¬ 
able  or  synonomous.  Engineers  and  technicians  are 
IBM  employees. 

Operation  tends  toward  closed  shop. 

Tape  handlers  and  console  operators  receive  on-the- 
job  training  from  the  supervisor.  Programmers  re-  .. 
ceive  basic  training  In  programming  at  manufacturer’s 
school  for  customers.  R'actlcle  training  received 
from  more,  senior  programmers. 

Westlnghouse 

Two  8-Ho'ur  Shifts 

Supervisors  ‘  5 

Analysts,  Programmers  &  Coders  20 

Clerks  1 

Librarians  1 

Operators  2 

Tape  Handlers  4 

Operation  tends  toward  open  shop. 


Three  8-Hour 
Shift 
3 


Supervisors 

Analysts 

Programmers 

Operators  (Console) 

Engineers 

Technicians 

Tape  Handlers 
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Methods  of  training  used  are  IBM  schools  plus  on- 
,slte  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USA  SSA 

Good'  time  91  Houfs/Week  (Average) 

Attempted  to  run  time  101  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.90 
Above  figures  based  on  period  from  Apr  59  to  Mar  60 
Passed  Customer  Acceptance  Test  16  Jul  'yS 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Original  system  consisted  of  a  705  Model  I,  later 
changed  to  a  Model  II  and  III.  Changeover  was  accom¬ 
plished  with  no  break  in  production. 

Figures  are 'for  basic  system  only. 

USM  SKiC 

The  machine  is  operating  on  a  three  shift,  five  da^ 
week  basis.  All  preventive  maintenance  is  performed 
by  the  International  Business  Machines  Corporation 
before  the  start  of  the  prime  shift  and  during  week¬ 
ends.  Average  main  frame  available  productive  time 
since  installation  of  the  Model  III  during  June  1959 
is  8556. 

USAF  W-P  AFB 

Good  time  7^.9  Hours/Week  (Average) 

Attempted  to  run  time  90.3  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.83 
Above  figures  based  on  period  1  Jan  60  to  30  Jun  60 
Passed  Customer  Acceptanoe  Test  10  Feb  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Time  is  scheduled  for  agencies  within  Air  Materiel 
Command  when  computer  time  available  at  those  agen¬ 
cies  is  not  sufficient  to  permit  the  completion  of 
work  to  meet  established  deadlines.  Donation  of 
time  has  been  made  to  smother  Air  Force  major  command 
pending  the  installation  of  that  command's  own  KDP 
system. 

AWS  CC 

Average  error-free  running  period  21  Hours 

Good  time  66  Hburs/Week  (Average) 

Attempted  to  run  time  75  Hburs/Week  (Average) 

Operating  ratio  0.88 

Above  figures  based  on  period  if  Jan  60  to  31  Mar  60 
Passed  Customer  Jteceptance  Test  llf  Deo  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Social  Security 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

System  may  be  made  available  to  other  government 
agencies,  if  time  becomes  available.  Jobs  for  other 
government  agencies  may  be  handled  on  a  reimbursable 
basis  if  time  is  available.  The  present  machines 
have  been  installed  recently  to  replace  earlier 
models. 

VA 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Commonwealth  Edison 

Good  time  93  Hours/tfeek  (Average) 

Attempted  to  run  time  I08  Hburs/Week  (Average) 

Operating  ratio  0.86 

Above  figures  based  on  period  1  Apr  60  to  31  Jul  60 
Passed  Customer  Acceptance  Test  Oct  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Installed  IBM  702  July  1955 .  Installed  IBM  705 
Model  H  April  1957  (replaced  7O2).  Installed  IBM 
705  Model  III  October  1959  (replaced  705  H). 


Eastman  Kodak 

Good  time  171.2  Hburs/Week  (Average) 

Attempted  to  run  time  I80.O  Hburs/Week  (Average) 
Operating  ratio  0.95 

Above  figures  based  on  period  1  Jan  60  to  10  Jun  60 
Passed  Customer  Acceptance  Test  May  59' 

Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

Per  agreement  with  other  705  users,  some  coiqiuter 
time  can  be  made  available  (mostly  weekends)  in  oases 
of  extreme  emergency. 

IBM  Methods 

105j  131 J  O.8O3  Mar  60  to  Jun  6OJ  time  available  to 
qualified  organizations 

This  computer  is  sometimes  used  as  standby  for 
customer  use  and  customer  test. 

International  Harvester' 

58;  6h}  0.9I}  1  Nov  59  *0  30  May  60j  1  Sep  59j  time 
not  available 

Running  time  does  not  include  set  up  time.  ’'Atten5)t- 
ed  to  run  "  time  is  only  machine  failure;  it  does  not 
include  reruns  necessita-ted  by  erroneous  input  data. 
Westlnghouse 

Average  error-free  running  period  2  Hours 

Good  time  72  Hbiirs/Week  (Average) 

Attempted  to  run  time  82  Hburs/Week  (Average) 

Operating  ratio  0.88 

Above  figures  based  on  period  from  Jan  60  to  Sep  60 

Ifessed  Customer  Acceptance  Test  Jul  56 

Time  is  available  for  rent  to  outside  organizations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Special  Representatives 

This  group  offers  overall  consulting  service  in 
connection  with  the  study  of  possible  uses. 

Educational  Program 

One-week  classes  conducted  for  executives  at  IBM 
educational  departments  in  Endloott  and  Poughkeepsie, 
New  York.  Comparable  classes  are  available  in  sev¬ 
eral  major  cities  across  the  country.  These  courses 
are  designed  to  acquaint  executives  with  the  organ¬ 
ization,  operating  characteristics,  capacities,  and 
appllca-tlons  of  the  705.  Customers  who  complete 
this  course  are  better  able  to  evaluate  the  advan¬ 
tages,  economics  and  wide  business  applications  of 
the  705.  lu  addition  to  the  executive  class,  courses 
are  available  to  qualified  methods  personnel.  These 
courses  gyre  of  longer  duration  and  provide  knowledge 
of  programming  and  necessary  operating  details. 

Programming  Service 

Personnel  are  available  for  consultation  with  field 
representatives  and  customers.  A  library  of  programs 
common  to  many  problems  is  available  for  adoption 
as  sub-routines  by  customer.  Automatic  coding  as 
listed  xmder  Programnlng  cmd  Numerical  System  (auto¬ 
matic  coding)  are  available.  Symibollo  coding  methods 
and  assembly  programs  are  available. 

Sales  Engineering 

Engineers  are  available  to  assist  in  preparing  the 
site  for  physical  installation.  This  assistance  be¬ 
gins  twelve  months  in  advance  of  delivery. 

USA  SSA 

Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera.- 
ture  and  physical,  electrical,  fire,  or  other  damage 
include  especially  constructed  shipping  containers 
for  impact  protection  during  cross  country  shipments 
of  magnetic  tape. 

USAF  W-P  AFB 

Outstanding  featm’e  is  microsecond  interrogation. ‘ 
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A  cinder  block  vault  In  an  air  conditioned  area, 
certified  for  storage  of  clasBlfled  material  serves 
to  provide  excellent  physical  protection.  Tape 
Library  System:  demands  labeling  and  storage  methods 
consistent  with  good  housekeeping  practices. 

Air  Materiel  Command  Automatic  Data  Processing 
System, 
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The  2709th  AF  Veh  Cont  Grp,  Men^hls,  Term.,  has  1 
IBM  65OB  and  one  IBM  705  II,  the  HATO  Materiel  Supply 
Services  Agency,  Chateauroux,  France  has  1  IBM  65OB, 
and  the  Air  Materiel  Force,  Pacific  Area,  Tachlkawa 
AFB,  Japan,  has  1  IBM  65OB. 

*  705  -  305  coupled  configuration 

AWS  CO  .  • 

Magnetic  tapes  are  labeled  with  an  Identification 
label  written  magnetically  as  the  first  record  on 
tape  Eind  a  "Label-on"  type  plastic  sticker  on  the 
reels  Identifying  the  Information  which  the  reel 
contains .  . Tapes  are  stored  In  metal  cabinets  under 
the  same  dust-free  and  humidity  controlled,  air  con¬ 
ditioned  conditions  as  are  maintained  In  the  computer 
room.  The  air  conditioning  system  Is  controlled  to 
maintain  temperature  and  relative  humidity  within 
limits  specified  by  IBM.  A  round  the  clock  survell- 
lahce  with  ample  fire  extinguishing  equipment  Is  be¬ 
ing  maintained.  An  Investigation  Is  currently  under 
way  to  determine  the  adequacy  of  the  present  fire 
protection  facilities. 

Social  Security 

All  active  tapes  contain  magnetic  header  labels.  Tape 
reels  are  labeled  with  pressure-sensitive  tape.  Tapes 
are  stored  In  cabinets  In  separate  air  conditioned 
library  room,  separated  from  machine  rooms  by  brick 
fire-wall.  Each  reel  Is  In  a  plastic  container.  For 
storage  outside  of  alr-oondltloned  area,  tapes  are 
sealed  In  moisture-proof  bags.  Tapes  which  may  be 
needed  for  reconstruction  of  our  records  following 
a  disaster  are  stored  In  an  out  of  town  records  cen¬ 
ter. 

Commonwealth  Edison 

Outstanding  features  are  consolidation  of  data  Into 
magnetic  tape  files,  accuracy  and  uniformity  of  com¬ 
puter  processing)  reduction  in  personnel  and  related 
dollar  savings,  up  to  date  Information  provided  on 
customers  accounts  to  customer  contact  people,  con¬ 
sistency  of  handling  data  and  rejection  of  Incorrect 
Information,  and  reduction  In  time  over  previous 
system  in  rendering  customer  bills. 

1st  record  on  tape  provides  Identification,  exter¬ 
nal  labels  are  used  for  visual  identifications  and 
expiration  date.  Tape  stored  In  fireproof  vault. 
Temiierature  and  humidity  controlled  at  aH  times, 
within  specified  limits.  I^yr-a-larm  protection  sys¬ 
tem  Installed  to  detect  smoke.  Will  soon  provide 
alternate  storage  area  for  previous ' cycle  of  tapes 


to  minimize  effect  of  catastrophe  In  computer  area. 

Eastman  Kodak 

Temperature  and  humidity  under  rigid  control.  Entire 
area  protected  by  sprinkler  system.  We  have  a  sepa¬ 
rate  tape  retention  vault  at  a  different  location 
for  storage  of  back-up  tapes  for  protection  In  the 
event  of  emergency. 

IBM  Methods 

A  \mlque  system  advantage  Is  a  705  HI  with  ability 
to  operate  as  705  I,  705-2  or  705-3  with  73**-  Tape 
Control  or  data  synchronizers. 

A  dally  security  storage  program  for  protection 
of  tapes  is  in  effect.  Tape  labels  written  and  tape 
reels  physically  labeled. 

International  Harvester 

Adopted  procedures  for: 

Magnetic  Tape  Labeling:  Each  reel  of  Input  con¬ 
tains  an  80-column  label  as  the  first  record.  This 
label  identifies  the  file  -  but  does  not  Include  any 
statistics  regarding  number  of  times  the  reel  has 
been  processed  or  destruction  date.  Labels  are 
written  on  tapes  saved  for  future  processing,  but 
not  on  those  prepared  for  Immediate  auxiliary  print¬ 
ing  or  punching.  Ho  attempt  Is  made  to  determine 
whether  scratch  tapes  do  not  have  label  from  prior 
processing. 

Storage:  Tapes  not  actually  in  use  for  process¬ 
ing  at  any  given  time  are  stored  In  a  fireproof  vault 
adjoining  the  machine  room.  Hegular  tape  storage 
racks  hold  reels  which  are  arranged  by  applications. 

Shipping:  No  requirements  for  shipping  tapes 
between  locations. 

Erotection  from  Humidity: -  Temperature  and  Other 
Damage:  The  vault  previously  mentioned  is  a  part 
of  the  area  served  by  the  air  conditioning  system. 
Rigid  temperature  and  humidity  controls  are  main¬ 
tained,  and  when  the  allowable  limits  are  exceeded, 
a  warning  buzzer  with  signal  light  so  notifies  the 
occupants  of  the  machine  room.  The  air  conditioning 
is  composed  of  3  compressors,  1  of  which  Is  strictly 
for  standby  purposes  so  that  2  can  always  be  in 
operation  when  the  computer  is  ,operating.  When  the 
coti^iuter  Is  not  operating,  a  single  compressor  Is 
adequate  for  maintaining  proper  temperature  and 
humidity  throughout  the  building. 

As  an  added  precaution  against  fire,  heat  detectors 
are  located  throughout  the  celling  of  the  machine 
room.  These  are  set  to  bring  In  an  alarm  at  225°F. 
Fire  extinguishers  are  mounted  on  the  wall  through¬ 
out  the  building  for  added  protection.  The  building 
construction  Is  as  fireproof  as  possible. 

Westlnghouse 

80  character  magnetic  tape  label. 

Tapes  stored  In  metal  cases  In  705  machine  room. 
Humidity  controlled  between  UOjt  and  ^Cfji  relative. 


FUTURE  PLANS 

Ffanufacturer 

There  Is  a  growth  upwards  from  the  705  with  coiiplete 
program  oonq)atlbillty  to  the  7080  Data  Erocesslng 
System. 

USA  SSA 

High  speed  tapes  for  Input,  output. 

An  IBM  l401  System  Is  on  order  to  replace  all  periph¬ 
eral  equipment  listed. 

USH-  SFCC 

Two  IBM  itol  Data  Processing  Systems  are  currently 
on  order.  A  Model  C-5  and  a  Model  D-3  are  scheduled 
for  delivery.  This  equl]pent  will  replace  the  l^pes 
717  and  720  Printers,  the  card  punch  and  thifroard' 
reader.  Installation  of  the  Type  l401  Systems  will 


1^97 


IBM  705-  rci 


provide  a  maxlmuin  printing  oapaelty  of  1200  lines  per 
iilnute  In  lieu  of  the  current  capacity  of  65O  lines 
per  minute,  and  will  also  provide  additional  process¬ 
ing  time  for  certain,  applications'  such  as;  sorting, 
editing,  etc.  1 

AffS  CC  '  , 

A  study  is  under  way  to  determine  the  feaslhlllty  . 
of  replacing  some  of  the  components  of  auxiliary 
equipment  (l.e.  printer,  card  punch  or  card  reader) 

With  a  liol  Data  Ih-ooessing  System.  This  system 
would  he  used  to  perform  the  auxiliary  card  to  tape, 
tape  to  card,  tape  to  print  arid  tape  to  tape  opera¬ 
tions. 

Social  Security 

Replacement  of  all  input-output  units  hy  six  1401 
Systems. 

Replacement  of  705 's  hy  TOSO's. 

Planning  the  following  new  applications:. 

Personnel  Statistics 
Payroll 

Property  and  Supply  inventories 
Budget 

General  Ledger  Accounting 

VA 

An  IBM  itol  is  planned  for  installation. 

USDA  CSS 

This  agency  has  on  order  2  1AOI-C3  Central  Erocess- 
Ing  Units,  2  lA02  Card  Read  Punch  Units,  3  l401-D3 
Central  Processing  Units,  3'  1403-2  Printers,  5  729 
Model  II  Tape  Units.  This  equipment  will  replace 
our  present  off-line  configurations. 

Commonwealth  Edison 

Equipment  on  Order 

Additional  40,000  positions  of  memory  for  present 
705  III  (this  will  eliminate  the  magnetic  drum). 

3  IBM  l401  Tape  Systems  (to  replace  present  card 
readers,  punches  and  printers). 

1  IBM  7080  Congiuter  -  to  replace  the  705  HI. 

1  Farrington  Optical  Scanner  -  to  he  used  in 
conjunction  with  our  customer  accounting  system  where¬ 
in  the  cash  stub  portion  of  our  hill  which  is  returned 
hy  the  customer  at  the  time  of  payment  will  he  pro¬ 
cessed  through  the  scanner  to  read,  the  printed  account 
number  and  dollar  amount  and  convert  this  information 
directly  to  magnetic  tape. 

Future  Plans  for  Conqtuter  Application 
General  Accounting 
Payroll 

Stockholder  Records 

Additional  Engineering  Applications 

In  Process 

We  are  presently  converting  our  manual  billing 
system  for  large  industrial  customers  to  an  IBM  305 
RAMAC.  IMs  conversion  will  he  conqileted  hy  the 
end  of  i960.  The  305  is  housed  in  the  same  room  as 
the  705.  The  305,  being  a  random  access  type  computer, 
will  he  able  to  provide  current  account  information 
upon  request  through  the  Inquiry  feature  provided. 
Again,  the  unlfoimlpy  and  accuracy  of  computer  process¬ 
ing  will  he  a  decided  Improvement  over  the  present 
manual  system. 

Eastman  Kodak 

Our  work  in  the  future  will  consist  of  extension 
of  work  already  being  done,  particularly  in  the 
areas  of  inventory  control  and  production  planning 
and  schedviilng.  ' 

As  to  acquisition  of  new  systems,  we  have  on  order 
two  IBM  l401  Tape  Systems  and  two  IBM  708O  Computer 
Systems. 

IBM  Methods 

The  705  HI  System  (now  Installed)  will  be  replaced 
with  a  7080  System,  increasing  the  overall  speed  by 
a  factor  of  about  5.5.  system  will  he  supported 


hy  two  1401  Systems  for  off  line  operations  and  com¬ 
puting  problems  requiring  less  speed  and  storage. 

-Thterhational  Banrester 

It  is  anticipated  that  present  card  reading,  card 
punching,  and  printing  components  will  he  replaced 
by  l40i  Tape  Systems  -  l400  series  equipment  to  he 
received; 

2  card  readers  and  punch  units 
2  printers 

2  l401  Computers  ('4,000  positions  of  storage) 

5  tape  drives 

Investigation  is  presently  underway  to  determine 
the  possibility  of  replacing  present  705  with  a  7080. 
This  appears  to  he  the  logical  con'verslon  to  provide 
for  constantly  increasing  volume  and  additional 
applications .. 

Beginning  the  first  of  August,  an  order  status 
tape  has  been  established.  Hils  contains  all  open 
orders  for  trucks  in  detail  hy  component  units  re¬ 
quired  to  build  those  trucks,  ^oh  day,  this  tape 
■will  be  Increased  by  order  received  and  relieved 
of  trucks  built.  The  built  trucks  will  be  exploded 
down  to  the  part  number  level  to  pro'vlde  the  dis¬ 
bursement  factor  for  a  complete  daily  stock  status 
updating.  These  stock  status  records  will  become 
the  perpetual  book  inventory.  Stock  status  'Will,  of 
course,  Include  dally  receipts,  and  mortgaged  material 
for  the  next  5  days  production  will  be  developed. 

We  expect  to  install  a  more  coiprehensive  sales 
analysis  program  than  is  currently  being  used. 

Westinghouse 

Elan  60  KC  Tapes. 

Plan  l401-C  to  replace  present  peripheral  equip¬ 
ment. 

Plan  coa^lete  integration  of  manufacturing  opera¬ 
ting  systems. 


INSTALLATIONS 

U.  S.  Army  Signal  Supply  Agency 
225  S.  I8th  Street 
Philadelphia,  Pennsylvania 

U.  S.  Naval  Ships  Parts  Control  Center 
Mechanic sburg,  Pennsylvania 

Wrlght-Patterson  Air  Force  Base 
Statistical  Sejrvices  Division 
Ohio 

Air  Weather  Service  Climatic  Center 
225  D  Street,  S.E. 

Washington  25,  D.  C. 

Social  Security  Administration 
Department  of  Health,  Education  &  Welfare  ~ 
Social  Seoiurlty  Building 
Woodlawn 

Baltimore  35,  Maryland 

Veterans  Administration 
Data  Processing  Center 
Hines,  Illinois 

Commodity  S-tahlllzatlon  Service 
U.  S.  Department  of  Agriculture 
Hew  Orleans,  Louisiana 

Commonwealth  Edison  Company 
72  W.  Adams  Street 
Chicago;  IHlnols 
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Eastman  Kodalc  Company 
Eoohester,  Hew  York 

IBM  Methods  -  DS  Manufactixrlng 
South  Hoad 

Poughkeepsie,  Hew  York 

International  Harvester  Company 
Motor  Truck  Division 
Box  1109  Meyer  Road- 
Fort  Wayne,  Indiana  ' 

Westlnghouse  Electric  Corporation 
Sharpsvllle  Aven-iie 
Sharon,  Pennsylvania 

Western  Electric  Company 
160  Central  Avenue 
Kearny,  Hew  Jersey 


Western  Electric  Company 

Hawthorne  Station 

Chicago  .25,  Illinois,  (Proposed) 

Standard  Oil  Company  of  Ohio 
JIT  Eepuhlic  Building 
Cleveland  I5,  Ohio 

Boeing  Airplane  Company 
Plant,  II 

Wichita,  Kansas  (Proposed.) 

Consolidated  Edison  Company  of  Hew  York 
!)•  Ir’.'-ing  Place 
Hew  York  3,  H.  Y. 
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APPLICATIONS 

Manufacturer 

This  is  a  general  purpose  computer  doing  both  scien¬ 
tific  computing  and  conimeroial  work.  The  system  is 
scientifically  oriented  with  fast  internal  speeds. 

USA  Ballistic  Missile  Agency  Redstone  Arsenal 
Located  at  Computation  Laboratory,  Redstone  Arsenal, 
Alabama,  the  system  is  used  for  scientific  and  commer¬ 
cial  applications. 

U.  S.  Army  Klectrohic  Proving  Ground 
Located  in  Greely  Hall,  Fort  Huachuca,  Arizona,  sys¬ 
tem  is  used  in  support  of  the  tactical  field  army 
and  the  technical  program  of  the  departments  of  the 
U.  S.  Army  Electronic  Proving  Ground. 

U.S.N.  Pacific  Missile  Range  Pt.  Mugu 
Operated  by  Land  Air,  Inc. 

Located  at  the  Pacific  Missile  Range,  Point  Mugu,  the 
system  is  used  for  the  processing  of  missile  test 
data  (radar,  optical,  and  telemetry),  for  real  time 
applications,  and  for  the  solution  of  general  mathe¬ 
matical  problems. 

Land  Air,  Inc.  operates  two  7’09's  for  the  Navy,  one 


at  Point  Mugu,  California  and  one  at  Point  Arguello, 
California.  Land  Air  is  the  lessee,  and  our  major 
committment  is  for  missile  test  flight  data  reduction. 
In  addition,  we  provide  computing  facilities  for  the 
entire  installation  at  Mugu  (general  scientific  and 
engineering  research  and  data  processing). 

U.S.N.  Pacific  Missile  Range  Pt.  Mugu 

Operated  by  Land  Air,  Inc. 

Located  at  the  Naval  Missile  Faculty,  Point  Arguello, 
California,  the  system  is  used  on  the  main  problem 
of  range  safety  impact  predlcltlon  in  real  time  using 
FPS-16  Radar  and  Cubic  COTAR  data.  System  is  also 
used  for  post  flight  trajectory  reduction  of  PPS-16 
radar  data  and  for  trajectory  integration  and  analysis, 
etc. 

USN  OTS  China  Lake,  California 
Located  at  the  Data  Computation  Branch,  Assessment 
Division,  Test  Department,  the  computer  is  used  for 
data  reduction  and  scientific  computation  as  related 
to  Naval  Ordnance,  Test,  Development  &  Research 
(15^  of  computer  time  devoted  to  management  data  pro¬ 
cessing)  . 
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Hatlonal  Aviation  Facilities  Experimental 
Station  (FAA) 

Located  at  Atlantic  City,  New  Jersey,  the  system  is 
used  for  fast  time  simulation  of  alx  traffic  control 
systems,  data  reduction  on  data  collected  In  various 
areas  of  air  traffic  control,  data  analysis,  real 
time  simulation,  statistical  analysis,  and  prohahil- 
Ity  problems. 

C  E  I  R,  Inc. 

Located  at  1200  Jefferson  Davis  Highway,  Arlington 
2,  Virginia,  the  system  is  used  for  linear  program¬ 
ming,  multiple  regression,  business  data  processing, 
and  flight  simulation,  plus  applications  of  our 
clients  who  rent  time  from  us. 

Douglas  Aircraft  Congiany  (2) 

Located  at  A-250,  and  A-260,  Santa  Monica,  both  sys¬ 
tems  are  used  for  strength  analysis,  trajectories, 
aerodynamic  stability,  aerodynamic  performance,  dy¬ 
namic  response,  weight  control,  and  propulsion  anal¬ 
ysis. 

Ford  Motor  Company 

Located  at  the  Central  Services  Building,  Ford  Road, 
Newport  Beach,  California,  the  system  is  used  for 
computation  of  missile  trajectories  within  the  earth’s 
atmosphere,  computation  of  orbits  (in  light  atmos¬ 
phere  or  free  space),  computation  of  rocket  motor 
performance,  hydrodynamic  computations,  missile  oom- 


Chart  by  International  Business  Machines  Corporation 

ponent  design  computations,  computer  system  simula¬ 
tion,  miscellaneous  scientific  and  engineering  com¬ 
putations,  data  reduction  of  experimental  and  flight 
test  data,  and  payroll,  inventory  control,  and  mis¬ 
cellaneous  business  applications. 

Hughes  Aircraft  Company 

Located  at  Florence  Avenue  &  Teale  Streets,  Building 
6,  Room  F1022,  Culver  City,  California,  the  system 
is  used  for  all  forms  of  numerical  computation,  in¬ 
cluding  differential  equations,  numerical  integra¬ 
tion,  parameter  studies,  solution  of  simultaneous 
equations,  matrix  manipulations,  polynomial  equations, 
integral  equations,  simulations  of  various  systems 
(cojnputers,  mass  raid  attacks,  fire  control  systems) 
partial  differential  equations,  harmonic  analysis, 
auto  correlation  and  power  spectrum  analysis,  statis¬ 
tical  computations,  Monte  Carlo  evaluations  of  various 
problems,  network  analysis,  research  in  computer  sys¬ 
tems  (assemblers,  compilers),  design  studies,  and 
developnent  of  problem  oriented  languages. 

IBM  Space  Computing  Center 

Located  at  61$  Pennsylvania  Avenue,  N.W. ,  Washington, 
D.,  C.,  the  system  is  used  for  orbital  calculations 
'a  for  space  vehicles,  including  formulation,  testing 
and  production,  test  center  applications  for  Federal 
Systems  Division  of  IBM,  and  customer  test  center  for 
local  709  users  who  have  ordered  machines. 
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Lockheed  Aircraft  Corporatlon-Burbank 
Located  at  Burbank,  California,  the  syatem  is  used 
to  solve  all  scientific  and  engineering  problems  sub¬ 
mitted  by  the  Engineering  Llvlslon. 

Lockheed  Sunnyvale 

The  conrputlng  installation  consists  of  two  IBM  709's 
and  peripheral  equipment.  It  is  used  for  scientific 
calculations  involving  matrix  inversion,  partial 
differential  equations,  trajectories,  solutions  for 
simultaneous  equations,  etc.  The  systems  are  also 
used  for  fll^t  data  reduction  Involving  the  prepara¬ 
tion  of  labels  and  plotting  tapes,  data  reduction  and 
oonqiutatlon  of  calibration.  Admlsistrative  applica¬ 
tions  Include  the  solution  of  financial,  material, 
and  statistical  problems. 

The  Martin  Ccmq)8ny-Baltlmore 
located  at  the  Missile  Weapons  Systems  Division,  Bal¬ 
timore,  Md.,  the  system  is  used  for  missile  design, 
vibrations  analysis,  nuclear  shielding,  reactor  design, 
electronic  design,  infoimation  retrieval,  trajectory 
analysis,  compilers,  aerodynamic  research,  circuit 
analysis,  master  lines  automation,  numerically  con¬ 
trolled  tools,  data  reduction,  weight  calculation 
automation,  statistical  analysis,  structiiral  analysis, 
and  molecular  research. 

The  Martin  Coii^pany-Orlando 
Located  at  the  Engineering  Division,  the  system  is 


Photo  by  International  Business  Machines  Corporation 

utilized  for  scientific  calculations  in  engineering 
design,  parts  and  assembly  control,  production  and 
updating  of  engineering  parts  lists,  and  special 
reports  emanating  from  complete  files  of  system  parts 
and  components. 

McDonnell  Aircraft  Corporation 
Located  on  the  Ist  level  of  Bldg.  55,  Engineering 
Campus,  the  system  is  used  for  flutter  analysis, 
trajectory  studies,  probability  studies,  stress  and 
loads  analysis,  aerodynamic  performance,  thermody¬ 
namic  problems,  numerical  control  of  milling  machines, 
fll^t  test  and  wind  tunnel  data  reduction,  operations 
analysis,  and  engine  perfoimanoe. 

Horthern  States  Power  Company 
Located  at  I925  Sather  Street,  St.  Paul  I5,  Minnesota, 
the  ^stem  is  used  for  customers’  billing  and  account¬ 
ing,  load  flow  studies,  generator  outage  probabilities, 
plant  life  actuarial  analyses,  substation  and  feeder 
load  record,  and  transformer  loading  and  forecasting. 

Phillips  Petroleum  Company 
located  in  the  Adams  Building  at  Bartlesville,  Okla¬ 
homa,  the  system  is  used' for  the  solution  of  engineer¬ 
ing,  technical  and  research  problems  and  business 
accounting. 

RCA  Missile  &  Surface  Radar  Division 
Located  in  Bldg.  II6-I  Ifoorestown,  H.  J. ,  the  system 
is  used  for  the  real-time  control  of  BMEWS  (Ballistic 
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Missile  Early  Warning  System),  for  engineering  model 
tracking  radar,  for  engineering  calculations  associa¬ 
ted  with  design  of  BMETrfS  sites,  and  for  data  reduc¬ 
tion  for  the  Down  Range  Anti-Ballistic  Missile  Pro¬ 
gram  (damp). 

RCA  Service  Company,  Patrick  AFB 
Located  in  the  Technical  Laboratory,  Bldg.  989j 
Patrick  Air  Force  Base,  Florida,  the  system  is  used 
primarily  to  determine  missile  trajectory  informa¬ 
tion  (time,  position,  velocity,  and  acceleration) 
from  observed  observations,  azimuth,  elevation  and 
slant  range  (where  available).  Data  sources  are 
Azusa,  FPS-16,  Mod  II  radar,  ballistic  camera,  fixed 
camera,  cine-theodolite,  and  DOVAP.  Also  digitizing 
and  linearization  of  telemetry  is  performed. 

RCA  Service  Company,  Cape  Canaveral 
Located  at  Bldg.  2-1655,  Cape  Canaveral,  Florida, 
the  system  is  used  for  real  time  Impact  prediction 
computing  during  ballistic  missile  launches,  ground 
instriMentation  check  outs,  near  real  time  computa¬ 
tion  for  acquisition  and  vehicle  recovery  operations, 
post  flight  data  reduction,  and  other  engineering 
and  scientific  problems. 

Space  Technology  Laboratories,  Inc.  (2) 

Located  at  El  Segundo,  California,  both  systems  are 
used  in  a  full  spectrum  of  scientific  computations. 


Photo  by  USAF  AMR  Cape  Canaveral 

System  Development  Corporation 
Located  at  1925  Centinella  Avenue,  West  Los  Angeles, 
California,  the  system  is  used  for  data  processing 
applications  for  the  development  of  a  system  training 
program. 

M.  I.  T.  Lincoln  Laboratory 
Located  at  the  M.  I.  T.  Lincoln  Laboratory,  Lexington, 
Massachusetts,  the  computer  is  used  for  real  time 
systems  studies;  evaluation,  simulation,  and  analysis, 
physical  data  processing,  and  programming  researchi 

University  of  California  liRL 
Located  at  Livermore,  California,  the  system  is  used 
for  the  solution  of  differential  equations. 

University  of  California,  Los  Angeles 
Located  at  the  University  of  California,  Los  Angeles 
campus,,  the  system  is  used  for  research  and  education 
in  all  university  disciplines,  with  special  emphasis 
on  business  management  problems,  operations  research, 
gaming,  and  computer  systems  development. 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  ayatem 
Binary  digit a/word 
Binary  digita/inatroction 
Inatructiona/vord 
Inatructiona  decoded 
Arithmetic  ayatem 
Inatruction  type 
Humber  range  boating 

Fixed 


Binary 

36 

56 


1 

187 

Fixed  and  floating  point 
One  addreaa 


-10^  <  N  <  10^ 


-(2^5-1)  <  N  <  (2^5-1) 


Inatruction  word  format 


Oper  Code 

Flag 

Tag 

Address 

S,1  11 

12-13 

18-20 

21  35 

Format  varlea  vlth  inatruction  type. 

SHARE  Operating  Syatem  (SOS)  and  FORERAH  are  uaed. 
Ihere  are  t  arithmetic  regiatera  (full  vord),  viz. 
accumulator,  multiplier-quotient,  atorage,  and  aenae 
There  are  3  index  regiatera. 


ARITHMETIC  UNIT 

Incl  Stor  Accesa 
Miporaec 

Fixed  Pt.  Floating  Pt. 

Add  2lf  84 

ttilt  24-240  24-204' 

Div  36-240  36-216 

Conatruction  (Arithmetic  unit  only) 

Vacuum  tube a  2,000 

Dlodea  14,500 

Arithmetic  mode  Parallel 

Timing  Synchronous  for  Central  Proceasing  Unit 
AsynohronouB  for  Input -Output 
Operation  Sequential  for  Central  Procesalng  Unit 
Concurrent  Input -Output  device a 

Input-Output  operations  on  up  to  6  data  channels 
can-operate  concurrently  with  the  main  program  in  the 
Cro  (Central  Processing  Ifalt). 
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STORAGE 


Manufacturer 


Ho.  of 

Media  Ho.  of  Words  Bin/Word 
Core  •^,096J  8,192  or  36 

52,768 

Magnetic .  Drum  8,192  or  16,381|.  36 


Access 

Mlcrosec 

12 

35,000  for 


Initial  vord, 
96  for  sub¬ 
sequent  wds. 

Magnetic  Tape  Up  to  48  reels  at 

approx.  1/2  million 
worda/reel  10.8 
mlUlsec  access 


Ho.  of  units  that  can  be  connected  48  Units 

Ho.  of  char/llnear  Inch  of  tape 

200  Char/inch 

Channels  or  tracks  on  the  tape 

7  Tracks/tape 

Blank  tape  separating  each  record 

0.75  Inches 

Tape  speed 

75  Inches/sec 

^Transfer  rate 

15,000  Char/sec 

Start-stop  time 

10.8  MUllsec 

Average  time  for  experienced 

3O-6O  Seconds 

operator  to  change  reel  of  tape 

I^slcal  properties  of  tape 

Width 

0.5  Inches 

Length  of  reel 

2,400  Feet 

Composition 

Acetate  or  Jfylar 

Photo  by  USAP  AIMEC  Patrick  APB 

JtylEU-  Is  DuPont's  registered  trademark  for  poly¬ 
ester  film. 

USA  BMA  Bedstone 

32,768  words  Magnetic  Core;  Magnetic  Tapes 
USA  EPS  Fort  aiachuoa 

32,768  words  Magnetic  Core;  24  Magnetic  Tape  Stations 
USH  PMR  Pt  Mugu 

32,768  words  Magnetic  Core;  24  Magnetic  Tape  Stations 
USH  PMR  Pt  Migu 

8,192  words  Magnetic  Core;  6  Magnetic  Tape  Stations 
USH  OTS  China  Lake,  Calif. 

32,768  words  Magnetic  Core;  Magnetic  Tape 
HAFE  FAA 

32,768  words  MC;  Mag  Tape 
CEIR 

32,768  MC;  Mag  Tapes 
Douglas 

32,768  ^E;  15  Mag  Tape  Sta. 

Douglas 

32,768  MC;  10  MT 
Ford 

32,768  MC;  9  MT 

Hufches  ■ 

32.768  MC;  MD 

IBM  Space  1 

52.768  MC;  14  MT  Type  '^9-1 
Lockheed  Burbank 

32.768  MC;  MT 
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Lockheed  Sunnyvale 

32,768  MC,  eaj  12  ra  ITyje  T29-I,  ea. 

Martin  Baltimore 

32,768  MCj  10  MP  Type  729-1 
Martin  Orlando 

32,768  MCj  MT 
McDonnell 

32,768  MCj  MT 

Northern  States 

8,192  MCj  MT 
Phillips 

8,192  MCj  .MT 

RCA  Moore  stowi 

32,768  MCj  MT.  The  8,000  word  magnetic  drum  was  re¬ 
moved  6  months  after  Initial  Installation  of  computer. 

RCA  Patrick  APB 

8,192  MCj  MT 

RCA  Canaveral 
8,192  MCj  MD 

Space  Tech  Labs 

32,768  MCj  MT 

Space  Tech  Labs 

32,768  MCj  MT 

System  Develoiment  Corp 

32,768  M3j  MT 
MIT 

32,768  MCj  10  MT  Sta 
UCLRL 

32,768  MCj  10  MT  Sta 
UCLA 

32,768  MCj  8,192  Drumj  MT' 


Photo  by  IBM  Space  Computing  Center  Washington 


OUTPUT 


INPUT 

Manufacturer 

Media  Speed 

f&gnetlc  Tape  (Reads-records  in  BCD  or  Binary) 


Cards 


;io  Tape 
(Read) 


Ion-line) 
off-line) 
on-line^ 
on-line) 
on-line)' 
off-line) 
off-line) 


250  cards/mln 
Card-to-Tape  250  or  8OO  cards/mln 
Card  (Punch)  100  cards/min 

Printed  Page  15p  lines/min 

Cathode  Ray  Tube  135  mlcroseo/point 
Tape-to-Card  100  or  25O  cards/mln 
Tape-to-Printer  I50  or  600  lines/min 
The  800  cards/min  is  obtained  when  the  IBM  l^Ol 
System  is  used  for  generating  input  tapes. 

The  hi^er  rates  are  obtained  when  using  the  IBM 
1401  off-line  for  Tape-to-Card  and  Tape-to-Printer. 

USA  BMA  Redstone 
Tapes,  Cards,  Printer 

USA  EPG  Port  Huaohuoa 
Tapes,  Cards,  Printer 
USH  PMR  Pt  Mugu 

Tapes,  Cards,  Radar  Data,  Printer 
USN  PMR  Pt  liigu 

Tapes,  Cards,  Printer,  Radar  Data,  30  x  30  Plotting 
Boards. 

USB  OTS  China  Lake 

Tape.  Cards  (on  and  off-line).  Printer  (on  and  off¬ 
line),  Direct  Data  Device  at  27,777  words/seo.  In¬ 
put  from  analog  to  digital  conversion  facility  -with 
real  time  capability. 

M.AFE  PAA 

Cards,  Tape,  Direct  T'ata  Entry  27,777  words/sec. 

CK I  h 

Cards,  Tapes  (729I,  II  aud  IV),  Printer 
Douglas  (2) 

Tapes,  Cards,  Printer 
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Douglas 
Tapes,  Printer 
Ford 

Tapes,  Cards,  Printer 
Hu^es 

Tapes,  Cards,  Printer 
IBM  Space 

Tapes,  Cards,  Printer  (on  and  off-line) 

Lockheed  Burbank 
Tapes,  Cards,  Printer 

All  input  of  programs  to  the  machine  is  on  magnetic 
tapes.  Card  Header  is  used  only  to  initialize  partic¬ 
ular  input  tape. 

All  output  of  printed  or  punched  information  is 
placed  on  magnetic  tapes.  The  printer  Is  used  to 
monltlr  the  system. 

Lockheed  Sunnyvale 
Tapes,  Cards,  Printer,  Paper  Tape 

Paper  Tape  Input/output  is  available  on  only  one 
709  system. 

Martin  Baltimore 

Tapes,  Cards  (on  and  off-line).  Printer. (on  and  off¬ 
line),  Cathode  Ray  Tube  7IOO  dots/sec 
Martin  Orlando 
Tape,  Cards,  Printer 
McDonnell 

Tape,  Cards,  Printer  (on  and  off-line) 


Photo  by  Hughes  Aircraft  Company 

Northern  States 
Tape,  Cards,  Printer 
Phillips 

Cards,  Tape,  Printer  (on  and  off-line) 

RCA  Moore  stoim 

Tape,  Cards,  Printer  (on-line) 

Printer  is  used  for  operator  remarks  only. 

RCA  Patrick  APB 

Tape,  Cards,  Printer  (on  and  off-line).  Paper. Tape 
is  transcribed  to  nagnetic  tape  with  off-line  converter. 
RCA  Canaveral 

Tape,  Cards,  Printer  (on  and  off-line).  Computer  out¬ 
put  direct  to  teletype  at  60  or  100  words/mln,  real 
time  direct  data  input  at  30,  50,  and  80  words/sec. 

Space  Tech  Labs 
Tape,  Cards,  Printer 
Space  Tech  Labs 
Tape,  Cards,  Printer 

System  Development  Corp 

Tape,  Cards  on  line.  All  unit  reoord  operations  - 
card-to-tape,  tape-to-oard,  and  tape-to-prlnt  are 
performed  off-line. 
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HIT 

Media  Speed 

Magnetic  Tape  15,000  char/seo 

Cards  (Header)  250  cards/mln 

Paper  Tape  24o  llnes/sec  (Via  Direct  Data 

Entry) 

Magnetic  Tape  320  -words/sec  (Via  Direct  Data 

Entry) 

Cards  (Punch)  100  cards/mln 

Printer  I50  llnes/mln 

Cathode  Ray  Tube  TjlOO  points/sec 

Various  other  Inputs  (e.g.  phone  line)  are  used  with 
the  Direct  Data  Entiy  feature  from  time  to  time. 

UCIBD 

Cards,  Tape,  Printer 
UCLA 

Cards,  Tape,  Printer  (on-line).  Cathode  Bay  Tube  at 
TjOGO  polnts/sec.  utilize  714  card-to-tape  for  input 
preparation  and  72O  II  Printer  and  7I7  Printer  off¬ 
line  for  output. 

CIRCUM  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

There  are  295,000,  or  590,000,  or  I,l80,000  magnetic 
cores,  depending  on  size  of  memory. 


Photo  hy  Lockheed  Aircraft  Corporation,  Sunnyvale 

CHECKING  FEATURES 

Manufacturer 

Accumulator  overflow;  divide  check;  floating  point 
overflow  and  underflow;  data  channel  l/O  check;  hori¬ 
zontal  and  vertical  points  check  on  magnetic  tape; 
dual  level  sensing;  two  gap  head  for  verification  of 
tape  writing;  echo  checking  on  line  printer. 


POWER,  SPACE,  WEIGHT, 

Manufacturer 
Power,  computer 
Weight,  computer 

Physical  Planning  Manual 
Form  Ho.  12-7967-1. 

USA  BMA  Bedstone 
Power,  computer  9^-8  Kw 
Volume,  computer 
Area,  computer 
Boom  size,  computer 
Floor  loading 

Capacity 

Wei^t,  computer 


AND  SITE  PREPARATION 

125.2  KVA 
2,110  Ihs 

available  on  request  IBM 


131.8  KVA  0.72  pf 
26,800  cu  ft 
1,3T6  sa  ft 
1,800  sq,  ft 
25.0  Ibs/sq  ft 
1,000  lbs  concen  max 

26.3  Tons 
318,750  BTU/hr 
54,370  lbs 
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USA  EPS  Fort  Huachuca 


Pover,  computer 

236.6  KVA 

Capacity,  air  conditioner 

150  Tons 

520,420  BTU 

USN  PMR  Pt  Mugu 

Pover,  computer  I38.5  Kv 

205.6  KVA  0.6T  pf 

Pover,  air  conditioner 

300  KVA 

Volume,  computer 

2,432.6  cu  ft 

Volume,  air  conditioner 

15,000  cu  ft 

Area,  computer 

454.5  sq,  ft 

Area,  air  conditioner 

960  sq  ft 

Floor  loading 

11.8  Ibs/sq  ft 

2.50  lbs  concen  max 

Capacity,  air  conditioner 

70  Tons 

USN  PMR  Pt  Mugu 

Pover,  computer  112.5  Kv 

157.7  KVA  0.71  pf 

Volume,  computer 

1,415  cu  ft 

Area,  computer 

264.6  sq  ft 

Floor  loading 

250  lbs  concen  max 

Capacity,  air  conditioner 

43  Tons 

Weight,  computer 

42,060  lbs 

False  celling,  plenum  floor,  and  concrete  addition 
to  building. 


USN  OTS  China  Lake 

Pover,  computer  70  Kv 

100 

KVA 

0.70  pf 

Pover,  air  cond  87  Kv 

100 

KVA 

0.87  pf 

Volimie,  computer 

2,244 

CU  ft 

Volvime,  air  conditioner 

7,000 

cu  ft 

Area,  computer 

420 

sq  ft 

Area,  air  conditioner 

800 

sq  ft 

Room  size,  ccmputer 

1,776 

sq.  ft 

Room  size,  air  conditioner 

850 

sq  ft 

Floor  loading 

175 

Ibs/sg.  ft 

250 

lbs  concen  max 

Capacity,  air  conditioner 

80 

Tons 

Weight,  computer 

52,110 

lbs,  Incl  periph¬ 

eral  equljtBent 

Weight,  air  conditioner 

15,000 

lbs 

Computer  is  located  in  a  fire-proof  area.  The  com¬ 
puter  area  is  not  adjacent  to  any  Inflammable  or  ex¬ 
plosive  material  or  gases,  stored,  manufactured,  or 
processed. 

Structural  conditions:  All  concrete-floor,  vails 
and  roof. 

Partition  separations  from  other  areas  (office)  are 
fabricated  steel  5"  thick  vith  fire-proof  Insulation. 

Floor:  All  steel  removable  panel ..ponstruction, 
elevated  one  (l)  foot  above  supporting  concrete  deck. 

Ceiling:  Steel  acousticeil  tile  panels  Vith  l"  fiber¬ 
glass  insulation  attached  to  underside  of  concrete 
roof. 
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The  entire  computer  area  has  Its  own  refrigerated 
air -conditioning  system  plus  humidity  control.  Air 
conditioning  equlpuent  located  In  separate,  fire¬ 
proof,  huUdlng  constructed  for  the  expressed  pur¬ 
pose  of  housing  same.  Building  housing  equlpnent 
located  approximately  15  feet  away  from  hulldlng 
housing  the  computer  equipment. 

NASn  PAA 

Power,  computer  89  Kw  160  KVA  O.T65  pf 

600  amps  max.  capacity 

Power,  air  cond  O.T65  pf  15^  Excess 

Volume,  computer  24,000  ou  ft 

Area  Includes  I6'  x  JO'  customer  eng'r  area.  Oard 
room  not  Included. 

Volume,  air  conditioner  4,800  ou  ft 

Machinery,  comp,  heat  exchangers,  etc. 

Area,  computer  2,400  sq  ft 

Area,  air  conditioner  480  sq  ft 

Room  size,  computer  80  ft.  x  JO  ft 

Room  size,  air  conditioner  JO'  ft  x  I6  ft 

Floor  loading  200  Ihs/ sq  ft 

Capacity,  air  conditioner  50  Tons 

W.  W.  II  Navy  Galley  completely  refurhished  to 
house  computer.  Removahle  floor  and  false  celling 
installed.  Room  insulated.  Preliminary  air  condition¬ 
ing  of  power  installed  prior  to  computer  selection. 
Additional  power  and  air  conditioning  Installed  as 


Photo  hy  Lockheed  Aircraft  Corporation,  Sunnyvale 

required.  Duct  work  above  false  celling.  Electric 
power  beneath  removable  floor.  Air  conditioning 
machinery  remotely  located  ■with  only  air  handling 
equlpnent  in  computer  room.  Fluorescent  lifting 
throu^out.  Installation  completed  September  1959- 
CEIR 

Power,  computer  T5  Kw  IO8.6  KVA  O.TO  pf 

Power,  air  cond  10  Kw  12  KVA  O.85  pf 

Volume,  computer  11,500  cu  ft 

Volume,  air  conditioner  10,000  ou  ft 

Area,  computer  1,150  sq  ft 

Area,  air  conditioner  1,000  sq  ft 

Room  size,  computer  25  ft  x  40  ft 

Room  size,  air  conditioner  25  ft  x  40  ft 

Floor  loading  JO  Ibs/sq  ft 

125  lbs  concen  max 

Capacity,  air  conditioner  120  Tons 

Weif^t,  computer  3^,570  lbs 

Weight,  air  conditioner  27,000  lbs 

This  A/C  equlpnent  handles  both  704  and  709. 

False  ceiling.  Plenums  -  modular  floor  in  2  ft  x 
4  ft  sections,  6  inches  clearance  between  flooi  and 
plenum. 
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Douglas 

Power,  computer  150  KVA 

Area,  computer  1,500  sq  ft 

Area,  air  conditioner  1,200  sq  ft 

Room  size,  computer  50  ft  x  50  ft 

Floor  loading  l6  Ibs/aq  ft 

200  lbs  conceu  max 

Capacity,  air  conditioner  l(-0  Tons 

Weight,  computer  23,000  lbs 

Sealed  area,  a/o  ducts  Installed  with  500  KCB/slhk 
for  each  component,  a/o  unit  and  alrfllter  Installed, 
motor  generator  set  ^dth  transformer  and  controls. 
Douglas 

Power,  computer  150  KVA 

Area,  computer  1,500  sq  ft 

Area,  air  conditioner  1,200  sq  ft 

Room  size,  computer  50  ft  x  50  ft 

Floor  loading  l6  lbs/sq_  ft 

200  lbs  concen  max 

Capacity,  air  conditioner  l|-0  Tons 

Weight,  computer  22,000  lbs 

Sealed  area,  six  Inch  raised  floor  Installed  over 
power  cables,  a/o  unit  and  alrfllter  installed,  motor 
generator  set  with  transformer  and  controls. 


Photo  by  McDonnell  Aircraft  Corporation 
Hughes 

Pow'er,  computer  205  Kw  256  KVA  0.80  pf 

M.  0.  set 

Power,  air  oond  99  Kw  120  KVA  -0.82  pf 

Induction  motor  driven 
Volume,  computer  23,*^96  cu  ft 

Volume,  air  conditioner  I4,l60  ou  ft 

Area,  computer  1,958  sq  ft 

Area,  air  conditioner  I,l80  sq  ft 

Room  size,  computer  42  ft  x  46  ft  9  in 

Boom  size,  air  conditioner  33  ft  10  in  x  34  ft 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  conditioner  70  Tons 

Wel^t,  computer  53,*(80  lbs 

IBM  Space 

Power,  computer  I83.9  KVA 

4  wire  208V  -  3  phase  8OO  amp  supply 
Power,  air  conditioner  92.6  KVA 

3  wire  208V  -  5  phase  Four  30  H.  P.  Compressors 
Volume,  computer  30,29*^•9  nn  ft 

Volume,  air  conditioner  13,221  ou  ft 

Area,  computer  3,029.49  sq  ft 

Area,  air  cond  (2  rooms)  1,469  sq  ft 

Room  size,  computer  48  ft  6  In  x  62  ft 

Room  size,  boiler  room  30  ft  x  20  ft 

Room  size,  oonq)ressor  room  21  ft  x  37  ft  6  In 
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Floor  loading  1,000  Ibs/sg  ft 

Capacity,  air  conditioner  120  Tons  fbldg,) 

47  Tons  (709  Machine) 

Weight,  computer  51>820  lbs  (computer  & 

all  component  equipment) 
Air  conditioner  is  installed  on  basement  slab. 
Ceilings  are  2  x  with  rooh  lath  and  mineral  block, 
hung  type. 

Building  type  -  steel  reinforced  and  masonry. 
Building  modifications  -  complete  Job  on  original 
aocupanoy. 

Power  Distribution:  1,200  amps,  3  phase,  4  wire, 
I20/208V  -  Bldg,  load;  800  amps,  5  phase,  4  wire, 
I20/208V  -  machine  load. 

Lockheed  Burbank 

Volume,  computer  12,500  cu  ft 

Area,  computer  1,250  sq  ft 

Hoorn  size,  computer  25  ft  x  50  ft 

Floor  loading  5^,650  lbs 

Capacity,  air  conditioner  90  Tons 

313,000  BTU 

Weight,  computer  3^,650  lbs 

The  area  has  a  raised  floor  which  carries  the  cold 
air  to  the  computer  and,  a  false  celling  which  returns 
the  hot  air  from  the  computer,,  back  to  the  air  condi¬ 
tioning  units  which  then  cools  it  and  forces  back  to 
the  computer.  The  raised  floor  also  holds  the  Inter- 


Photo  by  Phillips  Petroleum  Company 

•  connecting  cables  of  the  computer. 

Lockheed  Sunnyvale 

Power,  computer  35T  KVA  O.90  pf 

Available  transformer  power 
Power,  air  conditioner  101  Kw 

Power  requirement  for  1005^  operation 
Voltnne,  2  709 's  &  perlph  equip  96,000  cu  ft 
Volume,  transformer,  chiller,  27,000  cu  ft 
blower,  preclpptators,  etc. 

Area,  computers  8,725  sq  ft 

Area,  air  conditioning  1,200  sq  ft 

Room  size,  computers  112  ft  x  72  ft 

Room  size,  air  conditioning  53  ft  x  33  ft 

Floor  loading  95  Ibs/sq  ft 

80  Ibs/sq  ft  con  max 
Capacity,  air  conditioning  125  Tods 

Weight,  computers  9^^510  lbs 

Weight,  air  conditioning  20,000  lbs 

One  foot  raised  floor  (sheet  metal  sandwich  with 
wood  core  flooring)  steel  frame.  11  ft.  high  (from 
raised  floor)  suspended  ceiling,  supply  air  ducted  i 
return  not  ducted  (ceiling  plenum)  tilt  up  reinforced 
concrete  walls. 
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Martin  Baltimore  «  ^ 

'over,  computer  225  KVA  supplied,  144  req,. 

■over’  air  oond  70  Kw  0.84  pf 

tolume,  computer  51,200  cu  ft 

Volume,  air  conditioner  6,400  ou  ft 

Lrea,  computer 

irea,  air  conditioner  640  aq,  ft 

aoor  loading  200  Ibs/aq  ft 

Japacity,  air  conditioner  50  Tons  operational 

10  Tops  stand'by 

feight,  computer  58,670  Hit) 

System  was  installed  in  a  talcony  area  of  the 
juildlng,  thus  eliminating  the  advantage  of  a  plenum, 
Uhe  floor  was  reinforced  to  suit  loadings  and  covered 
rtth  vinyl.  All  walls  are  insulated  and  provided 


Photo  hy  System  Developnent  Corporation 

with  a  moisture.  Power  for  the  computer  is  supplied 
from  a  dual  source  15,200  volt  to  the  operating  re¬ 
quirement  (208V)  thus  insuring  the  stahility  required. 
Power  for  the  air  conditioning  is  supplied  from  the 
plant  supply. 

Martin  Orlando 

Power,  computer  104  Kw  174.7  KVA  1.0  pf 
Includes  peripheral  equipment 
Power,  air  conditioner  50.8  Kw 

Volume,  computer  19,000  cu  ft 

Volume,  air  conditioner  9,600  cu  ft 

Area,  computer  l->900  sq  ft 

Area,  air  conditioner  800  .sq  ft 

Room  size,  computer  ^  ft  x  50  ft 

Room  size,  air  conditioner  40  ft  x  20  ft 
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Photo  Toy  University  of  California,  LRL  Livermore 


Floor  loading  26  Ihs/sq,  ft 

875  lUs  ooncen  max 

Capacity,  air  conditioner  67-2  Tons 

Weight,  computer  49,220  lbs 

Special  raised  pedestal  type  floor.  Trade  name  - 
Balair. 

McDonnell 

Power,  computer  I7I  KVA 

Area,  computer  5,617  sq,  ft 

Floor  loading  100  Ibs/sq  ft 

100  lbs  concen  max 

Capacity,  air  conditioner  37  Tons 

Weight,  computer  55,640  lbs 

northern  States 

Power,  computer  I9I  KVA  ' 

Volume,  conqiuter  38,400  cu  ft 

Area,  computer  3,200  sq  ft 

Capacity,  air  conditioner  100  Tons 

Wei^t,  computer  31,810  lbs 

New  building,  built  in  1957,  cement  block  and  brick 
construction,  computer  and  auxiliary  room  Installed 
with  floating  floor,  manufactured  by  Floating  Floors 
Inc.,  New  York.  Bbneywell  climate  control  regulates 
temperature  and  humidity. 


Phillips 

Volume,  computer  23,072  cu  ft 

Volume,  air  conditioner  1,512  cu  ft 

Area,  computer  2,884  sq  ft 

Area,  air  conditioner  I89  sq  ft 

Capacity,  air  conditioner  60  Tons 

Balsed  floor,  free  access  -  Installed  in  office 
building. 

RCA  Moore stown 

Power,  computer  525.2  Kw  188.2  KVA  447,610  BTU’s 
Volume,  computer  21,600  cu  ft 

Area,  computer  2,l60  sq  ft 

Room  size,  computer  72  ft  x  30  ft 

Capacity,  air  conditioner  75  Tons 

Used  for  complete  area.  Entire  building  air  condi¬ 
tioned. 

Special  heavy  steel  building  Included  eirea  sealed 
off  from  remainder  for  electrical  shielding  purposes. 
Raised  floor  (12  Inches)  on  extruded  aluminum  over 
concrete  base  floor.  Computer  receives  cooled  room 
air  (not  underfloor  plenum).  Separate  power  distri¬ 


bution  within  building. 
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^  RCA  Patrick  AFB 
Power,  computer  105.8  Kw 
Power,  air  cond 
Volume,  air  conditioner 
Area,  computer 
toea,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 


15I1..I  KVA  0.6T  pf 
56.2  Kw 
4,500  cu  ft 
2,800  sq,  ft 
450  sq  ft 

40  ft  X  70  ft 

•  20  ft  X  20  ft 
5  ft  X  10  ft 

44  Tons 
45,690  lbs 

10,000  lbs 


Capacity,  air  conditioner  44  Tons 

Weight,  computer  45,690  lbs 

Weight,  air  conditioner  10,000  lbs 

Computer  room  has  false  floor  with  removable  sec¬ 
tions  2.5  feet  square.  Air  conditioning  ducts  are 
above  false  ceiling.  Indirect  chilled  water  system 
for  air  conditioning. 

RCA  Canaveral 

Power,  computer  II3.6  Kw  I58.9  KVA  0.72  pf 
Power,  air  conditioner  78.3  Kw 

Volume,  computer  11,000  cu  ft. 

Voliane,  air  conditioner  4,500  cu  ft 

Area,  computer  2,472  sq  ft 

Area,  air  conditioner  450  sq  ft 

Room  size,  computer  39  tt  x  56  ft 


Room  size,  air  conditioner 


158.9  KVA  0.72 
78.3  Kw 
11,000  cu  ft 
4,500  cu  ft 
2,472  sq  ft 
450  sq  ft 
39  ft  X  56  ft 
9  ft  X  32  ft 

Adjoining  "L" 

15  ft  X  15  ft 
15  ft  X  15  ft 
84  Tons 
43,130  lbs 
10,000  Ibs' 


Capacity,  air  conditioner  84  Tons 

Wei^t,  computer  43,130  lbs 

Weight,  air  conditioner  10,000  ibs' 

Concrete  block  building,  false  floor  in  machine 
room  for  cables,  terminal  rack  for  real  time  Inputs 
and  communications,  fast  acting  switch  to  transfer 
critical  power  input  to  the  industrial  bank  during 
power  fluctuations,  and  direct  expansion  system  for 
air  conditioning. 


Space  Tech  Labs  (2) 
Power,  computer 
Voliane,  computer 
Area,  computer 
Floor  loading 
Weight,  computer 


160  KVA 
20,000  cu  ft 
2,000  sq  ft 
80  Ibs/sq  ft 
50,000  lbs 


24  inc4  falsfi-osillng  and  I8  inch  raised  floor. 
System  Development  Corp 


Power,  computer  212  Kw 
M/a  fed  .  . 

Power,  air  cond  69  Kw 
372  KVA  full  load  rating 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Floor  loading 


235  KVA  0.90  pf 

78.5  KVA  0.88  pf 

29,400  ou  ft 
63,000  ou  ft 
4,200  sq  ft 
2,528  sq  ft 
250  Ibs/sq  ft 
1,000  lbs  concen  max 
400  Tons 

54,000  lbs 


UCIRL 

Power,  computer  192  Kw  134  KVA,  O.7O  pf 

Power,  air  cond  32  Kw  22  KVA  0.90  pf 

Volume,  computer  1,060  ou  ft 

Volume,  air  oondltl'bner  2,000  ou  ft 

Area,  oonqjuter  250  sq  ft 

Area,  air  conditioner  360  sq  ft 

Room  size,  computer  25  ft  x  40  ft 

Room  size,  air  conditioner  12  x  30  x  10  ft 

Floor  loading  9^0  lbs  concen  max 

Capacity,  air  conditioner  •  30  Tons  (nominal) 
Weight,  computer  16,000  lbs 

Weight,  air  conditioner  16,000  lbs" 

UCLA 

Power,  computer  250  KVA 

Area,  computer  4,700  sq  ft 

Class  A  building  containing  25,000  square  feet 
built  especially  to  house  computer  and  staff.  Com¬ 
puter  area  incorporates  false  floor  and  celling 
plenum  chambers,  custom  designed  power  connections, 
etc. 


PRODUCTION  RECORD 

Manufacturer 

Delivery  on  availability  basis  only. 


COST.  PRICE  AND  RENTAL  RATES 


134  KVA,  0.70  pf 
22  KVA  0.90  pf 
1,060  ou  ft 
2,000  ou  ft 
250  sq  ft 
360  sq  ft 
25  ft  X  40  ft 
12  X  30  X  10  ft 
900  lbs  concen  max 
•  30  Tons  (nominal) 
16,000  lbs 
16,000  lbs" 

250  KVA 
4,700  sq  ft 


Manufacturer 

Type  Description  Mcde 

709  Central  Process  Unit  1 

711  Card  Reader  2 

716  Printer  1 

721  Card  Punch  1 

729  Magnetic  Tape  Unit  1 

755  Magnetic  Drum  Storage  1 

735  Magnetic  Drum  Storage  2 

736  Power  Supply  2 

757  Magnetic  Core  Sto.tage  5 

737  Magnetic  Core  Storage  4 

738  Magnetic  Core  Storage  1 

740  CRT  Recorder  1 

741  Power  Supply  2 

741  Power  Supply  5 

746  Power  Distribution  Unit  2 

746  Power  Distribution  Unit  5 


Monthly  Purchase 
Charge  Price 

$10,000  $500,000 


27,500 

110,000 

UOjOOO 

57,200 

192,400 

192,400 

940,000 

96,000 

72,800 

72,800 

72,800 

67,600 


5.700 

3.700 
19,700 

2,450 


Capacity,  air  conditioner  400  Tons 

Weight,  computer  54,000  lbs 

False  ceiling,  seven  foot  plenum,  and  concrete 
block  building. 

MPT 

New  building,  false  floor,  1  foot  deep  wiring  plenum. 
False  celling  for  air  ducts  and  lighting  conduits. 
Building  concrete  block,  aluminum-foil-backed  gypsum 
board  interior  to  reduce  water  vapor  intrusion.  Power 
from  new  sub-station  from  4l60  volt  building  distribu¬ 
tion  system.  Floor  loading  125  Ibs/sq  ft  special 
point  loads  liandled  by  extra  steel.  False  floor 
1  1/4  inch  plywood  on  light  steel  frame. 


755  Tape  Control  1  1,500  90,000 

766  Data  Synchronizer  1  3,600  190,000 

760  CRT  Display  1  400  16,000 

Monthly  Rental,  average  system:  $55,200  and  up 
Selling  Price,,  average  system:  $2,630,000  and  up 
Maintenance  contract'  available. 

USA  BPG  Fort  Huachuca 

Rental  rate  for  basic  system  is  $68,900  wr  month. 
Rental  rate  for  additional  equipnent  is  $11,300 
per  month. 

Maintenance  is  included  in  rental  costs. 
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USN  ms  Pt  Mugu 


On-line  rentals  are: 

1 

709 

$48,130.00 

13  Tape  drives  at  $700 

9,100.00 

1 

Card  Reader 

800.00 

1 

Card  Punch 

600.00 

1 

Printer 

1,'225.00 

Total  monthly  rental 

$59,855.00 

Off-line  rentals  are: 

2. 

010  at  ! 

110 

$  20.00 

3 

024  at  ! 

4o 

120.00 

9 

026  at  ! 

60 

540.00 

4 

Verifiers  at  50 

200.00 

1 

Sorter 

55.00 

1 

Tabulator 

1,002.50 

1 

Collator 

247.00 

1, 

Reproducer 

204.00 

1 

Interpreter 

216.00 

1 

Tape-to-Card 

2,375.00 

1 

Card-to-Tape 

3,365.00 

i 

Tape  Printer  (hi  speed) 

5,330.00 

Total  monthly  rental 

$15,674.50 

USN  Pt  Mugu 

Basic  system 

8k,  3  Data  Synchronizers,  6  tapes  rent 

for  $42,905. 

Peripheral  Equipment  rents  for  $3^450. 

usa  OTS  China  Lake 

Basic  system  rents  for  461f,490  per  month. 

Electric  Accounting  Machines  rent  for  $5>260/month. 
HAFE  FAA 

Types  T09,  TU,  7l6,  T21,  7291,  736,  738,  7in,  7‘^6, 
755,  766,  and  776  rent  for  $50,450. 

Types  714,  717,  757,  759,  and  7291  rent  for  $5,750 
per  month. 

CEIR 

Basic  system 

709,  711,  716,  721,  729  (10),  755  (2),  766,  738,  736, 

741,  and  746  cost  $2,014,900. 

Additional  equipment 

77^,  720,  71*^  also  included  vlth  704  cost  $441,000. 

709,  711,  ri6,  721,  729  (10),  755  (2),  766,  738, 
741,  and  746  rent  for  $50,075. 

777,  720,  and  714  rent  at  $12,707. 

Standard  IBM  rental  maintenance. 

Douglas 

Main  frame,  I5  magnetic  tape  \mlts,  1  printer,  1  card 
reader,  1  card  punch,  and  28,672  words  additional 
core  memory  rent  at  $52,000/month. 

Douglas 

Main  frame,  10  magnetic  tape  units,  1  printer,  and 
■28,672  words  additional  core  memory  rent  at  $51,000 
per-  month. 

Ford 

Basic  system  rents  for  approximately  $50, OOO/month 
including  about  $2,000/month  for  off  line  printer. 
Hu^^es 


Machine  Type 

No.  of  Units 

Monthly  Rent 

709 

1 

$10,000 

711 

1 

800 

714  714 

1 

1,675’ 

716 

1 

1,200 

717 

2 

2,800 

721 

1 

600 

729 

13 

9,100 

736 

1 

1,100 

738 

1 

19,700 

741 

1 

1,400 

746 

1 

1,300 

755 

1 

1,500 

757 

1 

650 

757 

1 

740 

759 

1 

990 

766 

1 

3,600 

Total 

$57,155 

Lockheed  Burhank 

With  .32K  core  memory  and  11  tapes,  system  rents 
at  $450  per  hour. 

Additional  Equlpnent 
714  $22  per  hour 

722  16  per  hour 

720  34  per  hour 

The  709  (32K  core,  11  tapes)  rents  at  $49,825 

per  month,  base  shift. 

Additional  Equipment 


714  $3,200  per  month  base 

shift. 

720  4,950  per  month  base 

shift 

722  2,300  per  month  base 

shift 

Lockheed  Sunnyvale 

Monthly 

Hourly 

Extra  Shift 

Type  Description 

Rental 

Rate 

per  Hour 

709  C.P.U.  w/olock 

$10,165 

$57.76 

$25.11 

736  Power  Supply 

1,100’ 

6.25 

2.50 

738  Core  Memory 

19,705 

111.96 

44.78 

741  Power  Supply 

i,4oo 

7.95 

3.18 

746  Power  Dist. 

1,300 

7.39 

2.96 

766  Data  Synch. 

5,830 

21.76 

8.70 

766  Data  Synch.  Mod. 

125 

.71 

.28 

A  Total  Main  Frame 

37,625 

213.78 

85.51 

755  Tape  Control 

1,500 

8.52 

3.41 

755  Tape  Control 

1,500 

8.52 

3.41 

729  Tape  Units  (12) 

8,400(12)47.72  (12)  19.09(1 

711  Card  Reader 

800 

4.54 

li82 

716  Printer 

1,200 

6.82 

2.73 

721  Card  Punch 

600 

3.41 

1.36 

9307  Paper  Tape  I/O 

1,300 

7.39 

2.96 

B  Total  On  Line 

15,300 

86.92 

34.78 

Total  709  (A  +  B)  $52,925 

300.70 

120.29 

72OA  Printer 

1,950 

11.08 

4.43 

727  Tape  Unit 

550 

3.12 

1.25 

760  Control 

2,500 

14.20 

5.68 

Total  Printer  1 

5,000 

28.40 

11.36 

722  Card  Punch 

875 

^^.97 

1.98 

727  Tape  Unit 

550 

3.12 

1.25 

758  Control 

850 

4.85 

1.93 

Total  Tape  to  Card  2,275 

12.92 

5.16 

714  Card  Reader 

1,650 

9.38 

3.75 

727  Tape  Unit 

550 

5.12 

1.25 

759  Control 

975’ 

5.5^^ 

2.22 

Total  Card  to  Tape  5,175 

18.  o4 

7.22 

729  Tape  Unit 

700 

3.98 

C  Total  Off  Line 

$11,150 

$63.34 

$23.7i^ 

Total  System  1  (A+B) 

$64,075 

$364.04 

$144.03 

The  j66  Data  Synchronizer  Mod.  is  used  to  handle 
paper  tape  l/O. 

The  9307  consists  of  9307  Paper  Tape  Bead  Punch  and 
9807  Reader  Punch  Control. 

Monthly  rental  includes  105^  F.  E.  T.  where  applicable) 
Hourly  rate  is  l/l76th  of  monthly  rental. 

Extra  shift  per  hour  is  405^  of  l/176th  of  monthly 
rate. 


709  C.P.U.  w/clock  $10,050 
736  Power  Supply  1,100 
738  Core  Memory  19,700 
741  Power  Supply  l,4o6 
746  Power  Dist.  1,300 
766  Data  Synch.  3,800 


A  Total  Main  Frame  $37,150 


$57.10 

6.25 

111.93 

7.95 

7.38 

20.45 

$211.06 


$22.84 

2.50 

44.77 

3.18 
2.95 

8.18 
$84.42 


755  ®ape  Control 
755  Tape  Control 
729  Tape  Units  (12) 
711  Card  Reader 
716  Printer 
721  Card  Punch 

B  Total  On  Line 


1,500  8.52 

'  i,500  8.52 

8,400(12)47.72(12) 
800  4.54 

1,200  6.82 

600  3.41 

$14,000  $79.53 


.  3.41 

3.41 

19.09(12) 

1.82 

2.73 

1.36 

$31.82 
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Total  709  (A+B) 

$51,150  $290.59 

$116.24 

72OA  Printer 

1,950 

11.08 

4.43 

729  lape  Unit 

700 

3.98 

1.59 

760  Control 

2,500 

14.20 

5.68 

Total  Printer  2 

5,150 

29.26 

11.70 

C  Total  Off  Line 

$5,150  $29.26 

$11.70 

Total  System  2  (A+B+C)$56,300  $319.85 

$127.94 

Total  Installation  1 

$120,375 

(709  Systems  1  +  2') 

010  Key  punch 

$11.00 

$  .06 

$  .03 

026  Key  punch 

66.00 

.37 

.19 

026  Key  punch 

71.00 

.40 

.20 

026  Key  punch 

77.00 

.44 

.22 

026  Key  punch 

71.50 

.41 

.20 

026  Key  punch 

71.50 

.41 

.21 

026  Key  punch 

71.50 

.41 

.20 

056  Verifier 

60.50 

.34 

.17 

056  Verifier 

60.50 

.34 

.17 

056  Verifier 

55.00 

.31 

.15 

Total  Key  punch 

$615.50 

3.49 

1.74 

082  Sorter 

68.20 

.39 

.20 

085  Collator 

154.00 

.87 

.44 

407  Acctng.  Machine 

915.75 

5.20 

2.60 

519  Reproducer 

161.70 

.92 

.46 

519  Reproducer 

178.20 

1.01 

.50 

55T  Interpreter 

192,50 

1.09 

.  -55 

Total  Auxiliary  $1,670.35 

$9.48 

$4.75 

Total  Unit  Record  $2,285.85  $12.97 

$6.49 

Total  Sunnyvale  $122,660.85 

Installations 

Palo  Alto 

Itonthly 

Hourly 

Extra  Shift 

Type  Description  SN 

Rental 

Rate 

per  Hour 

Univac  22 

$20,980.00 

$119.20 

$39.60 

Core  Storage 

4,500.00 

25.57 

12.79 

Float  Point 

1,545.00 

8.78 

4.59 

Variable  Block 

290.00 

1.65 

.83 

A  Total  Main  Frame 

27,315.00 

155.20 

77.61 

Uni servo  (lo) 

3,200.00(10)18.18(10)  9.09(10) 

Read  Punch 

890.00 

5.06 

2.53 

B  Total  On  Line 

4,090.00 

23.24 

11.62 

Total  EDP  22  (A+B) 

$31,405.00 

$178.44 

$89.23 

Univac  27 

20,980.00 

119.20 

59.60 

Core  Storage 

4,500.00 

25.57 

12.79 

Floating  Point 

1,545.00 

8.78 

4.39 

Variable  Block 

290.00 

1.65 

.83 

C  Total  Main  Frame 

$27,315.00 

$155.20 

$77.61 

Unlservo  (lO) 

3,200.00(10)  18.18(10)  9.09(10) 

Read  Punch 

890,00 

5.06 

2.53 

D  Total  On  Line 

$4,090.00 

$23.24 

$11.62 

Total  EDP  27  (C+D) 

0 

VJl 

b 

0 

$178.44 

$89.23 

High  Speed  Printer  3,300.00 

18.75 

9.38 

HifUi  Speed  Printer  3,300.00 

18.75 

9.38 

Card  to  Tape 

2,605.00 

14.80 

7.40 

D  Total  Off  Line 

9,205.00 

52.30 

26.16 

Total  EDP  Systems 

$72,015.00 

$409.18 

$204.62 

(A+B-H3+D+E) 

026  Key  punch 

77.0.5 

.43 

.22 

026  Key  punch 

71.50 

.41 

.20 

026  Key  punch 

71.50 

.41 

.21 

056  Verifier 

60.50 

.37 

.19 

A  Total  Key  punch 

$280.50 

$1.62 

$.82 

077  Collator 

126.50 

.72 

.36 

082  Sorter 

68.20 

.39 

.20 

407  Acctg.  Machine 

915.75 

5.20 

2.60 

519  Reproducer 

552  Interpreter 

B  Total  Auxiliary 

178.20 

99.00 

$1,387.65 

1.01 

.■56 

$7.88 

.51 

.23 

$3.90 

Total  EAM  (A+B) 

$1,668.15 

$9.50 

$4.72 

Total  Palo  Alto 

$75,683.15 

Martin  Baltimore 

709  System  -  10  tapes  (on  line). 

CRT,  Punch, 

Card 

Reader,  Printer,  2  tapes  (off  line).  Card  Punch  & 
Reader,  Printer  $63,350/“onth. 

3  Hand  Punches,  3  Key  Punches,  2  Verifiers,  Sorter, 


Collator,  Tabulator,  2  Reproducing  Punches,  Interpre¬ 
ter,  Cardatype  Tape  Punch  ^,368/mbnth. 

Total  system  rents  for 
Off  line  Card  Punch  20/hoitr 

Off  line  ih-inter  35/bour 

Off  Line  Reader  30/hour 

Martin  Orlando 


TO 

T29 

711 

738 

755 


766 

716 

721 

776 

736 

7IH 

7l^6 

7ll^ 


759 
72Q/V 

760 
TTh 
7^^7 


Central  K’ocesslng  Unit 

ftty 

1 

Monthly  Rental 
Total 

$10,090 

Mod.  I  Tape  Units 

13 

5,100 

Card  Reader 

1 

800 

Magnetic  Core  Storage 

1 

19,705 

Tape  Control  Unit 

2 

3,000 

Data  Synchronizer 

1 

3,830 

Printer 

1 

1,200 

Punched  Card  Recorder 

1 

600 

Tape  SwrLtching  Device 

1 

75 

Power  Supply 

1 

1,100 

Power  Supply 

1 

1,400 

Power  Distribution  Unit 

1 

1,300 

Card  Reader 

1 

1,500 

Card  Reader  Control  Unit 

1 

915 

Printer 

■1 

1,900 

Printer  Control  &  Storage 

1 

2,500 

Tape  Data  Selector 

1 

2,500 

TDS  Power  Supply 

1 

500 

Total 

$571^15 

McDonnell.,, ,  , 

The  709  iftth 'll “tapes,  card  reader,  card  punch, 
on-line  printer,  and  one  data  synchronizer  cost 
$2,421,300  and  rents  at  $50, 560/month. 

The  717,  757,  727’ B,  722, '758,  720,  760,  714,  759, 
9701.  9702,  024.  026,  056,  046,  082,  077,  519,  552, 

and  4o7  cost  $741,800  and  rents  at  $19, 650/month. 
Northern  States 


Monthly 


Qty 

Rental 

Price 

709 

Central  Processing  Unit 

1 

$10,000  $500,000 

711 

Card  Reader 

1 

800 

32,000 

716 

Printer 

1 

1,200 

54,200 

721 

Card  Punch 

1 

600 

25,000 

729 

Tape  Units 

13 

9,100 

357,500 

736 

Power  Unit 

1 

1,100 

57,200 

757 

Core  Storage 

2 

7,400 

;584,800 

741 

Power  Unit 

1 

i,4oo 

72,800 

746 

Power  Unit 

1 

1,300 

67,600 

755 

Tape  Control 

2 

3,000 

180,000 

766 

Data  Synchronizer 

1 

3,600 

190,000 

Total  Computer 

39,500  1,921,100 

714 

Card  Reader 

1, 

2,960 

127,650 

722 

Card  Punch 

3 

5,850 

292,500 

T2QA  Printer 

•3 

14,850 

666,600 

408 

Printer 

1 

1,273 

70,500 

407 

Printer 

1 

899 

43,750 

024 

Keypunch 

14 

924 

27,300 

026 

Printing  Keypunch 

4 

380 

12,000 

056 

Verifier 

6 

330 

i4,4oo 

083 

Sorter 

2 

250 

12,400 

085 

Collator 

1 

138 

7,700- 

101 

Statistical  Sorter 

2 

924 

48,000 
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519  Reproducer 
557  interpreter 


5  i,I55  32,750 

6  1,735  92,040 

jTJOT  1,4577^ 


Ehilllps 

The  709,  711,  714,  716,  717,  720  II,  721,  722, 
13-729's  Mod  1,  736,  2-75T'b,  741,  2-755*tj,  T57, 
758,  759,  760,  t66,  746  monthly  rental,  excluding 
taxes,  prime  shift  is  $50,460. 

RCA  Hoorestomi 


Type 

Description 

dty 

Monthly  Hen1 

709 

Central  Itrooesslng  Unit 

1 

$10,000 

711 

Punch  Card  Reader 

1 

600 

716 

Alphahetloal  Ibrinter 

1 

1,200 

721 

Punch  Card  Recorder 

.1 

600 

729 

Magnetic  Tape  Unit  (700) 

12 

8,400 

755 

■  Tape  Control  Unit  (l,500) 

2 

3,000 

738 

Magnetic  Cone  Storage 

1 

19,700 

740 

Control  Output  Recorder 

1 

2,450 

780 

Display  Unit 

1 

4oo 

736 

Power  Frame  No.  1 

1 

IjlOO 

741 

Power  Fciame  No.  2 

1 

i,4oo 

746 

Power  DlStrihutor  ihilt 

1 

1,300 

766 

Data  Synchronizer  (3,600) 

2 

7,200 

714 

Card  Reader 

1 

1,075 

759 

CD  Reader  Control 

1 

975 

720 

Printer 

1 

1,000 

760 

Control  &  Storage  Unit 

1 

7,500 

722. 

Card  Punch 

1 

800 

758 

CD  Reader  Control 

1 

975 

RCA  Patrick  APB 

The  026  Key  piinch,  709  OOT,  716  Printer,  727  Msg 
Tape,  736  Power,  7II  Card  Hdr,  721  Punch,  729 
Tape  (12),  737  Core  Storage  (2),  741  Power,  755  Tape 
Ctrl,  776  Tape  SVT,  746  Power,  and  766  Bata  Syn  rents 
at  $4p>285/month. 

The  714  Card  Rdr,  757  Control,  9200  Converter,  717 
Printer,  and  759  Control  rents  at  an  additional 
$8, 325/month. 

RCA  Canaveral 

The  709  CPC,  p6  Printer,  729  Mag  tape  (8),  737 
Core  Storage  (2),  Til  Card  Rdr,  ,721  Punch,.  7^  Power, 
741  Power,  746  Power,  766  Data  Synch  (3),  755  Tape 
Ctrl  (2)  and  776  Tape  SVT  rent  at  $43, 650/month. 

The  71.7  Printer,  024  JCey  punch,  407  Acctg  Mach,  548 
Interpreter,  757  Control,  047  Tape  to  Card,  and  519 
Reproducer  rent  at  m  additional  $3,345/i'ionth. 

Space  Tech  Lahs  (2} 

Cost  of  installation  would  he  $2,558,800  each.  - 

Monthly  rental  is  $53,900  per  month.  .System  is 
rented. 

System  Development  Corp 

32K  memory,  2  BSU's,  4  TCC's,  20  mag.  tapes,  read¬ 
er,  punch,  printer  rent  at  $70, OOO/month  for  I76 
hours. 

717  Print  System,  714  Card  Read  System,  (2)  722 
Punch  Systems  rent  at  $ll,500/Bonth  for  176  hours. 

MIT 


!i;ype 

Description 

709 

Centjral  Bhccesslng 

711 

Punch  Card  Reader 

716 

Alphabetic  Printer 

721 

Punch  Card  Recorder 

729  X  10 

Magnetic  Tape  Unit 

736 

Power  Frame  1 

738 

Magnetic  Core  Storage 

740 

Cathode  Ray  Tuhe  Recorder 

741 

Power  Frame  2 

746 

Ibwer  Distribution 

755  X  2 

Tape  Control  Tbit 

766 

Data  Synchronizer 

780 

Cathode  Rsy  Tube  Display 

Total  cost  $2,5261,670. 

Total  rental  $52,765/month. 


714 

Card  Reader 

717 

Printer 

720 

irinter 

722 

Card  Punch 

729  X  2 

Magnetic  Tape  Unit 

757 

IWnter  Control 

758 

Card  Punch  Control 

759 

Card  Reader  Control 

760 

Control  Storage 

776 

Special  EDPM  Unit 

Total  cost 

$593,975.  , 

Total  rental  is  $i2,445/mDnth. 

The  system  is  rented. 

UCIA 

Basic  system  and  peripheral  equipment  is  on  loan 
rent-free.  The  maintenance  is  donated. 


-  PERSONNEL  REQUIREMENTS 

Manufacturer 

Education,  training,  program  testing,  technical 
assistance  on  all  phases  is  available. 

DBA  BMA  Redstone 

One  8-Bour  Shift 


Supervisors  1 
Programmers  49 
Clerks  10 
Iilbrarlans  1 
(^rators  2 
Engineers  (HH)  5 
Ih-Output  Pper  1 


Two  operators  required  for  each  additional  extra 
shift. 

Day  shift  is  monitor  run  on  709. 

Operators  are  used  on  704' s,  705,  and  709  -  rotat¬ 
ing  shifts.  Other  personnel  on  8  hours  shirt. 

Engineers  rotate  shirts  on  704' s  and  709. 

Operation  tends  toward  open  shop. 

USA  EPG  Fort  Biachuca 

One  8-Hour  Two  8-Hbur 
Shirt  Shifts 

.  .  Used  Recomm 

SupervlBOTS  1  2 

Librarians  1  1 

(praters  1  2 

In-Output  Oper  2  3 

Tape  Handlers  1  2 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  formal  classroom 
training  with  about  505t  on-the-Job  training  inter¬ 
spersed  over  a  5  week  period.  Continuous  on-the-Job 
training  and  routine  of  operators. 

Personnel  figures  shown  above  do  not  Include  per¬ 
sonnel  in  the  process  of  on-ithe-job  training. 

All  operating  personnel  are  military,  therefore. 


turnover  is  very  heavy. 

USN  BMR  Pt  'Hugu 

Two  Shirts 

Supervisors 

4 

Analysts 

5 

Programmers 

15 

Coders 

5 

Clerks 

2 

Librarians 

2 

Curators 

11 

IBM  supplies  engineers  (generally  3).  In  addition 
to  the  above,  there  are  about  12  people  in  the  ma¬ 
chine  room  doing  key-punching,  routine  sorting,  etCi 
We  also  have  a  Systems  Group  of  aboiit  8  prograsmers 
who  are  building  their  own^  special  purpose  opera¬ 
ting  system. 

Our  operation  is  closed  shop  as  iregards  the  actual 
machine  operation,  hut  open  shop  as  regards  programnlng. 


Three  8-Hour 
Shirts 
Beccmm 
3 
1 

3 

4 
3 


IBM  709 
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We  use  all  the  standard  training  proeedures,  hut 
depend  most  heavily  on  "dn-the-joh"  training  for  ma¬ 
chine  operators;  and  both  In-shop  courses  and  super¬ 
visory  instruction  for  programmers. 

USN  BE  Pt  Mugu 

One  8-Hbur  Shift 


Supervisors’  '  2 
Programmers  It 
Clerks  1 
C^erators  1 
Engineers  1 


Operation  tends  toward  closed  shop. 

Operators  are  trained  on-the-Joh  and  programmers 
by  Informal  training  from  supervisor. 

USK  OOB  China  Lake 

1st  Shift 


Supervisors  1 
Analysts-Erogrammers-Coders  lit 
Clerks  1 
Operators  4 
In-Output  Oper  6 


Two  additional  operators  are  used  on  second  8-hour 
shift. 

Oneration  tends  toward  open  shop. 

Training  is  in-house.  All  mathematicians  possess 
BS  degree  or  hl^er. 

NAFE  FAA 

One  8-Hbur  Shift 
Used  Eecommended 


Supervisors 
Analysts 
Programmers 
Clerks 
Librarians 
Operators 
Engineers 
Technicians 
In-Output  Oper 


1 

1 

30 

1 

1 

2 

1 

2 

1 


1 

1 

30 

1 

1 

2 

1 

2 

1 


Operation  tends  toward  closed  shop. 

.  Msthods  of  training  used  includes  IBM  schools  for 
programming.,  and  in-house  training  for  operators. 

CEIR 

Total  for  One  Total  for  Two  Total  for  Three 
8-Bour  Shift  8-HDur  Shifts  8-Hour  Shifts 
U  HU  HU  E 

Supvr  1  1  2  2  3  3 

Program  17  IT  IT  IT  IT  17 

Clerks  1  11^  11  1 

Librar  1  11  11  1 

Operator  1  12  25  3 

In-Outp  1  1  2  2  3  3 

For  the  purpose  of  this  personnel  requirement,  our 
staff  was  out  in  half,  since  our  staff  operates  both 
a  704  and  a  709 .  We  have  one  dispatcher,  program 
librarian,  magnetic  tape  librarian,  etc.,  to  handle 
both  computers. 

Operation  tends  toward  open  shop. 

Operators  are  given  on-the-job  training. 

Programmers  are  given  a  6-month  course  evenly  di¬ 
vided  between  formal  classes  and  on-the-job  training. 

Douglas 

One  8-Hour  Shift 


Supervisors  1 
Analysts-Programmers-Coders  30 
Clerks  1 
Operators  5 


Operation  tends  toward  closed  shop. 

Own  course  followed  by  on-the-job  training. 
Douglas 

One  8-Hbur  Shift 


Supervisors  3 
Analysts-Programmers-Coders  JO 
Clerks  2 
Operators  5 


Operation  tends  toward  closed  shop. 

Own  course  followed  by  On-the-job  training. 
Ford 


One  8-HOur  Shift  Two  8-Hour  Shifts 


Used 

Supervisors  4 
Analysts -Prog  I8 
Clerks  0 
Librarians  0 

Eecommended  Used 

6 

30 

2 

1 

Eecommended 

Operators  12 

15  0 

3 

Technicians  2 

3  0 

1 

In-Output  Op  1 

1  0 

1 

Tape  Handlers  0 

1  0 

1 

Operation  tends 

toward  open  shop. 

Methods  of  training  used  include  hiring  trained 

people,  on- job  training  or  classes  taught  by  Aeronu- 
tronlc  personnel,  and  IBM-supplied  classes. 

Hu^es 

First  8-Hour  Second  8-Hour  Third  8-Hour 


Shift 

Shift 

Shift 

Supervisors 

4 

1 

Analysts 

7 

Programmers 

8 

3 

1 

Clerks 

3 

Librarians 

1 

Operators 

2 

1 

1 

Three  shift  total  is  32,. 
Operation  tends  toward  Open  shop. 


On-the-job  training  is  given  in  conjunction  with 
company  sponsored  classes. 

IBM'  Space 


Three  8-HOur  Shifts 


Supervisors 

Analysts 

Programmers 

Coders 

Clerks 

Librarians 

Curators 

Engineers 

in-Output  Oper 

Tape  Handlers 


5 

10 

25 

10 

5 

1 

8 

5 

5 

2 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  formal  class 
Instruction  in  basic  programming  and  machine  opera¬ 
tion  -  3  to  It-  weeks,  informal  class  instruction  held 
at  Center  covering  specific  system  used  here,  and 
supervised  programming  assignments. 

Lockheed  Burbank 


Supervisors 

Analysts 

IVogrammers 

Clerks 

Curators 

Engineers 


Three  8-Hour  Shifts 
4 
15 
43 
2 
7 

10  (Eecommended) 


Operation  tends  toward  closed  shop. 

All  new  personnel  attend  a  class  which  covers  the 
use  of  Fortran  and  also  machine  coding.  This  class 
lasts  about  4  weeks. 

Lockheed  Sunnyvale 


Three  8-HOur  Shifts 


Used 

Eecommended 

Supervisors  ■ 

5 

6 

Programmers 

130 

Clerks 

2 

3 

Librarians 

2 

2 

Operators 

12 

14 

In-Output  Oper 

7 

8 

Operation  tends  toward  closed  shop. 

Training  is  rendered  by  shift  leaders,  IBM  Customer 
Engineers,  and  IBM  Applied  Science  Eepresentatlves. 
Supervisors  includes  Supervisor  and  shift  leaders. 
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Operating  analysts  function  is  accomplished  hy  super¬ 
visor  and  shift  leaders.  Erogramming  is  accomplished 
hy  separate  department  from  Operations.  The  number 
of  programmers  recommended  depends  upon  the  number 
of  functions,  being  perfoimed  at  IMSD.  Scientific, 
Flight  Data  Reduction,  and  Administrative  Data  are  • 
processed  on  the  two  IBM  709  computer  systems.  Coders 
and  programmers  are  synonymous  at  IMSD.  Tape  handlers 
are  Included  under  "Operators". 

Martin  Baltimore 


One  8-Hbur  Shift 

Used 

Recommended 

Supervisors 

4 

6 

Analysts 

2 

4 

Erogrammers 

13 

17 

Coders 

2 

4 

Clerks 

2 

2 

Librarians 

0 

1 

Operators 

7 

8 

Two  additional  operators  are  required  for  second 
8-hour  shift. 

Operation  tends  toward  closed  shop. 

Classes  for  newcomers  given  by  our  own  personnel. 
Martin  Orlando 

Three  8-Bbur  Shifts 


Used 

Recommended 

Supervisors 

1 

1 

Analysts 

2 

3 

Erogrammers 

15 

Librarians 

1 

Operators 

T 

7 

Engineers 

5 

5 

Operation  is  closed  shop. 

For  non-experienced  personnel,  an 

on-the-job  full 

time  training  program  of  approximately.. three  weeks. 

plus-  close  supervision  for  at  least 

six  months,  is 

given. 

McDonnell 

First  8-Hbur 

Second  8-Hour 

Shift 

Shift 

U  Recom 

U  Recom 

Supervisors 

5  5 

1  1 

Programmers 

31  31 

Librarians  1  1 

Operators  22  22 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  initial  two-week 
training  course,  followed  by  on-the-job  training 
with  an  experienced  programmer. 

Northern  States 

One  8-Hour  Shift 


Supervisors  1 
Analysts  1 
Erogrammers  9 
Librarians  1 
Operators  1 
In-Output  Oper  7 


Four  additional  operators  are  required  for  second 
8-hour  shift  and  two  additional  operators  for  the 
third  8-hour  shift.. 

Operation  tends  toward  closed  shop. 

IBM  Programming  School  and  on-the-job  training  is 
used. 

Phillips 

Total  for  One  Total  for  Two  Total  for  Three 
8-Hbur  Shift  8-Hour  Shifts  8-Hbur  Shifts 
Librarians  1  1,1 

Operators  1  2  5'. 

In-Output  02  5  5 

Tape  Hand  122 

Above  figures  includes  only  operating  personnel. 
Analysts,  programmers,  coders,  etc.  operate  as  a 
team  to  serve  nil  Computing  and  EAM  systems. 


(deration  tends  toward  closed  shop. 

Training  is  by  lessor  of  equipment  and  on-the-job. 
RCA  Moore stown 

Three  S-Hbpr  Shifts 


Supervisors 

Used 

4 

Recommended 

T 

Analysts 

5 

5 

Programmers 

17 

22 

Coders 

8 

11 

Clerks 

2 

2 

Librarians 

0.3 

0.5 

(^erators 

7 

10 

Engineers 

5 

5 

Technicians 

2 

5 

In-Output  Oper 

5 

T 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  in-house,  both 
formal  classes  and  on  the  Job,  for  both  programmers 
and  all  operating  personnel.  We  rarely  send  per¬ 
sonnel  to  the  manufacturer’s  classes.  We  extensive¬ 
ly  use  individual  mentors;  each  new  person  comes  in 
at  random  times  of  the  year,  and  is  separately  guided. 

This  is  basically  a  scientific  computing  facility, 
solving  engia'  '  ‘ng,  problems  on  missiles  and  surface 
radar  equipm  iowever,  we  do  spare  parts  lists 
and  drawing  ii. .  ,.eo  as  Sjt  of  our  total  load,  using 
"commercial"  programming  systems.  We  use  FORTRAN 
709  and  SOS  for  engineering  computations. 

RCA  Patrick  AFB 

Three  8-Hour  Shifts 


Used 

Recommended 

Supervisors 

T 

7 

Analysts 

12 

12 

Pro^ammers 

24 

24 

Coders 

3 

3 

Operators 

10 

10 

Engineers 

1 

1 

In-Output  Oper 

6 

6 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  IBM  courses,  on- 
the-job  training,  and  a  training  manual  developed 

in-house. 

RCA  Canaveral 

One  8-Hour  Shift 

Used  Recommended 

Supervisors 

1 

2 

Analysts 

5 

5 

Programmers 

5 

5 

Secretary 

1 

1 

Operators 

3 

3 

Engineers 

2 

2 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  training  courses 
conducted  locally  by  IBM  Applied  Science  representa¬ 
tives,  on-the-job  training  provided  by  programmers 
and  the  more  experienced  operators,  and  manuals. 

The  operation  performed  at  this  facility  is  unique 
in  that  personnel  must  be  familiar  with  the  computer 
system  as  well  as  range  operations.  As  a  consequence 
it  takes  special  requirements  for  personnel  to  quail- 

fy  as  computer  operators,  programmers. 

analysts,  and 

engineers  at  this  facility, 
Space  Tech  Labs  (2) 

Three  8-Hbur  Shifts 

Supervisors 

10 

Analysts 

3 

Erogrammers 

30 

Clerks 

1 

Librarians 

0.3 

Operators 

5 

Engineers 

1 

Technicians 

2 

In-Output  Oper 

1 

Tape  Handlers 

0.5- 

Above  figures  are  for  each  system. 
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Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  IBM  local  short 
courses,  an  Internal  two-wdek  course,  and  on-the-Job 
training. 

Systen  Develoment  Cforp 

Three  8-Hbur  Shifts 

SupejiTlBors  2 

Analysts  .  2 

Clerks  2 

Operators  15 

(deration  tends  toward  closed  shop. 

Internal  formal  classroom:  and  on-the-Job  training 
are  used. 

MET 

Total  for  One  Total  for  Two  Total  for  Three 
8-Hbur  Shift  8-Hour  Shifts  8-Hb\a'  Shifts 


RELIABILITY,  OPERATING  EXPERIENCE,, 
AND  TIME  AVAILABILITY 


Supervisors  2 
Librarian  1 
Curators  3 
Engisieers  2 
Technicians  1 
In-Output  0  2 
Tape  Handl  2 


8-Hb\a'  Shifts 
R 
k 
1 
5 
2 
2 
4 
4 


This  coasting  facility  Is  run  as  a  Laboratory  ser¬ 
vice  for  any  and  all  members  of  the  research  staff. 
There  is  no  formal  distinction  of  activity  such  as 
analyst,  prograimer,  etc.  About  70  persons  are  reg¬ 
ular  users.  There  are  two  small  groups,  totalling 
some  15  persons,  whose  primary  role  Is  to  write  pro¬ 
grams  and  utility  systems  In  support  of  research 
projects. 

The  facility  Is  on  a  two-shift  o^ratlon  but  is 
staffed  for  a  possible  third  shift  In  the  future. 

The  machine  is  maintained  by  IBM  engineers.  Tech¬ 
nician  help  Is  variously  obtained  as  needed  from  an 
activity  primarily  working  on  research  Items. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes,  on-the-job  In¬ 
struction  by  supervisors.  Scheduled  classes  by 
qualified  members  of  the  Laboratory  staff  are  given. 

UCERL 

Seven  days/week 

Supervisors  1 

Erogrammers  21 

Coders  5 

Operators  9 

Operation  tends  toward  open  shop. 

Personnel  are  trained  by  working  with  an  exper¬ 
ienced  person. 

UCLA 

TotpJ.  for  One  Total  for  Two 

8-Hbur  Shift  8-Hbur  Shifts 

Supervisors  1  2 

Analysts  2  2 

Programmers  3  5 

Coders  0  0 

Clerks  4  4 

Librarians  0.5  0.5 

Operators  2  4 

Engineers  4  4 

Technicians  0  0 

In-Output  Oper  1  1 

For  two  8-hour  shift  operation,  a  full  time  librar¬ 
ian  is  recommended.  For  three  8-hour  shifts,  tluree 
supervisors  are  recommended. 

(deration  is  open  shop  programming,  closed  shop 
machine  operation. 

Short  Fortran  programming  classes  and  apprentice¬ 
ship  system  is  used. 


USA  BMA  Redstone 

Good  time  II3.I  Hburs/Week  fAverage) 

Attempted  to  run  time  II6.6  Hburs/Week  (Average) 
Operating  ratio  (Good/Attesqrted  to  run  time)  6.969 
Above  figures  based  on  period  i  Jan  60  to  31  ifar  60 
Passed  Customer  Acceprtanee  Test  1  Jan  thru  3I 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  EPG  Fort  ffiiachuoa 

Figures  based  on  period  1  Sep  59  '*'0  ^  Sep  6p 
Passed  Custosner  Acceptance  Test  1  Feb  59 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

USN  IMR  Pt  Mugu 

Average  error-free  running  period  3*5  Hburs 

Good  time  55.6  Hburs/Week  (Average) 

Attempted  to  run  time  60.4  Hburs/Vfeek  (Average) 
Operating  ratio  (Good/Attempted  to  nm  time)  0.921 
Above  figures  based  on  period  1  Feb  60  to  29  Feb  60 
Passed  Customer  Acceptance  Test  8  Jan  60 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

UBH  Hffi  Pt  Mugu 

Average  error-free  running  period  7  Hours 

Good  time  35-2  Hburs/tfeek  (Average) 

Attempted  to  run  time  37-1  Hburs/Vfeek  (Average) 
(grating  ratio  (Good/Attempted  to  run  time)  0.948 
Above  figures  based  on  period  1  Feb  60  to  28  Feb  60 
Passed  Customer  Acceptance  Test  I5  Aug  59 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 


USN  OTS  China  Lake 
Good  time 

Attempted  to  run  time 
Operating  ratio 


100  Hburs/Vfeek  (Average) 
105  Hburs/Vfeek  (Average) 

0.95 


Above  figures  based  on  period  1  Apr  60  to  30  Apr  60 
Passed  Customer  Acceptance  Test  13  Jan  60 
Time  Is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  Availability  is  dependent  on  workload. 

RAPE  FAA 

Average  error-free  running  period  4o  Hours 

Good  time  40  Hburs/Vfeek  (Average) 

Attested  to  run  time  4l  Hburs/Vfeek  (Averagel) 

Operating  ratio  O.98 

Above  figures  based  on  period  from  Jan  60  to  Apr  60 
Passed  Oustcmer  Acceptance  Test  Oct  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


CKn? 

Good  time 

Attempted  to  ]7un  time 
Operating  ratio 


47.5  Bburs/Vfeek  (Average) 

50.5  Hburs/Vfeek  (Average) 

0.94 


Above  figures  based  on  period  10  Feb  59  to  1  Jan  60 
Passed  Custconer  Acceptance  Test  10  Feb  59 
Time  is  available  for  rent  to  outside  organizations. 
Douglas 

Average  error-free  running  period  6  Hours 

Good  time  110  Hburs/Vfeek  (Average) 

Attempted  to  run  time  II5  Hburs/Vfeek  (Average) 

Operating  ratio  O.95 

Above  figures  based  on  period  from  Jul  59  to  Jul  60 
Passed  Customer  Acceptance  Test  Feb  59 
Time  is  available  for  rent  to  outside  organizations. 
Douglas 

Average  error-free  running  period  6  Hburs 

Good  time  110  Hburs/Vfeek  (Average) 

Attempted  to  run  time  II5  Hburs/Vfeek  (Average) 

Operating  ratio  0.95 

Above  figures  based  on  period  from  Sep  39  to  Jul  60 

Passed  Cfustomer  Acceptance  Test  Sep  59 

Time  Is  'available  for  rent  to  outside  organizations. 
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Ford 

Average  error-free  running  period  10  Hours 

Good  time  95  Hours/tfeek  (Average) 

Attempted  to  run  time  101  Hours/Week'  (Average) 

Operating  ratio  0.9!)- 

Above  figures  based  on  period  23  Mar  60  to  25  May  60 
Passed  Customer  Acoeptanoe  Test  25  Mar  60 
Time  is  available  for  rent  to  outside  organizations. 
Hughes 

Good  time  127  Hburs/tfeek  (Average) 

Attempted  to  run  time _  l4  Hburs/Week  (Average) 

Operating  ratio  ’  ’  0.95 

Above  figures  based  on  period  I6  May  60  to  .22  May  60 

Passed  Customer  Acceptance  Test  Apr  59 

Time  is  available  for  rent  to  outside  organizations. 

Analysis  of  the  l4  hour  figure  Inci.udes:  machine 
failure,  rerun  time,  operator  error,  time  lost  due 
to  program  failure. 

An  additional  13  hours  down  time  should  be  added 
for  preventive  maintenance  care. 

There  were  ll^  hours  during  this  period  considered 
idle  time. 

IBM  Space 

Good  time  I30  Hburs/Week  (Average) 

Attempted  to  run  time  13^^  Hburs/Week  (Average) 

Operating  ratio  0.97 

Above  figures  based  on  period  1  Mar  60  to  1  Jun  60 
Passed  Customer  Acceptance  Test  Sep  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Lockheed  Burbank 

Average  error-free  running  period  6  Hours 

Good  time  126  Hburs/Week  (Average) 

Attempted  to  run  time  l48  Hburs/Week  (Average) 

Operating  ratio  O.85 

Above  figures  based  on  period  from  Jan  60  to  Apr  60 
Passed  Customer  Acceptance  Test  May  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Lockheed  Sunnyvale 

Average  error-free  running  period  31  hours/system 
Good  time  258.55  Bburs/Week  (Average) 

Attempted  to  run  time  269. 71  Hburs/Week  (Average) 

Operating  ratio  O.9585 

Above  figures  based  on  period  1  Jan  60  to  1  Apr  60 
Passed  Customer  Acoeptanoe  Test  1-29  4*®°  58j  2-4  Aug  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Statistics  are  based  on  elapsed  time  totals  of  two 
(2)  709  systems. 

Martin  Baltimore 

Good  time  70  Hburs/Week  (Average) 

Attempted  to  nm  time  74  Hours/Week  (Average) 

Operating  ratio  0.94 

Above  figures  based  on  period  from  Mar  60  to  May  60 
Passed  Customer  Acceptance  Test  Oct  59 
Time  is  available  for  rent  to  outside  organizations. 
Martin  Orlando 

Good  time  '  110  Hours/Week  (Average) 

Attempted  to  run  time  II5  Hburs/Week  (Average) 

(grating  ratio  O.98 

Above  figures  based  on  period  1  Jan  60  to  5I  May  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

McDonnell 

Good  time  100  Hours/Week  (Average) 

Attempted  to  run  time  I06  Hb\rrs/Week  (Average) 

Operating  ratio  0.941 

Above  figures  based  on  period  4  Apr  60  to  29  Apr  60 

Passed  Customer  Acoeptanoe  Test  3  May  60 

Time  is  available  for  rent  to  outside  organizations. 


Northern  States 

Good  time  99  Hburs/Week  (Average) 

Attempted  to  run  time  I06  Hburs/Week  (Average) 
Operating  ratio  O.954 

Above  figures  based  on  period  1  Jun  60  to  30  Jun  60 
Passed  Customer  Acceptance  Test  May  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Phillips 

Good  time  77  Hburs/Week  (Average) 

Figure  based  on  period  1  Feb  60  to  3I  Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

BCA  Moore stown 

Good  time  II5  Hburs/Week  (Average) 

Attempted  to  run  time  I38  Hburs/Week  (Average) 

Operating  ratio  0.90 

Above  figures  based  on  period  from  Jan  60  to  Jun  60 
Passed  Customer  Acceptance  Test  I8  Jun  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Excellent  operational  experience  during  initial 
3  months,  poor  experience  for  several  months  follow¬ 
ing  due  to  stress  placed  on  computer  by  excessive 
humidity,  temperature,  and  power  failure  conditions. 
ECA  Patrick  AFB 

Good  time  67  Hours/Week  (Average) 

Attanpted  to  run  time  72  Hours/Week  (Average) 

Operating  ratio  0.95 

Above  figures  based  on  period  1  Nov  59  'to  51  Mar  60 
Passed  Customer  Acceptance  Test  8  Jul  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Figures  are  based  on  production  usage  only. 

ECA  Canaveral 

Average  error-free  running  period  1  Week 

Good  time  80  Hours/Week  (Average) 

Passed  Customer  Axceptance  Test  8  Jan  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

From  8  Jan  59  to  Nov  59  99?^  reliability 

From  Nov  59  to  May  60  96/^  reliability 

Space  Tech  Labs  (2) 

Good  time  I08  Hburs/Week  (Average) 

Attempted  to  run  time  125  Hours/Week  (Average) 

Operating  ratio  0.88 

Above  figures  based  on  period  from  Apr  60  to  Jun  60 
Passed  Customer  Acceptance  Test  Apr  59  and  Jan  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

System  Development  Corp 

Good  time  120  Hours/Week  (Average) 

Figure  based  on  period  from  Dec  59  to  Jun  60 
Passed  Customer  Acceptance  Test  Dec  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

120  hours/week  is  defined  as  available  time  used, 
exclusive  of  all  forms  of  maintenance  sind  down  time. 
MIT 

Good  time  84  Hburs/Week  (Average) 

Attempted  to  run  time  86  Hburs/Week  (Average) 

(derating  ratio  O.98 

Above  figures  based  oh  period  1  Apr  60  to  1  Aug  60 
Passed  Customer  Acceptance  Test  15-  Feb  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

UCLRL 

^od  time  l45  Hb\irs/Week  (Average) 

Attempted  to  run  time  I6I  Hburs/Week  (Average) 

Operating  ratio  O.9O 

Above  figures  based  on  period  from  Sep  58  to  Jul  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 
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UCLA 

Average  error-free  running  period  75  Hours 

Good  time  110.4  Hburs/Ueek  (Average) 

Attempted  to  run  time  112.5  Hbxifs/Vfeek  (Average) 

(derating  ratio  O.98I 

Atove  figures  tased  on  period  1  Jan  60  to  JL  May  60 
Passed  Customer  Acceptance  Test  I8  Oct  58 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  Include  hl^  speed,  large 
memory,  coi^jatltlllty  with  704  and  7090,  and  a  rich 
operation  code  set. 

Unique  system  advantages  Include  overlap  input  and 
output  operations  with  computing  with  very  low  memory 
Interference  rate  and  convert  commands  for  facilitating 
Binary-Decimal  conversions. 

Many  special  features  and  attachments  are  available 
on  "Request  for  Price  Quotation"  haslsj  l.e.  clochs, 
data  channel  trap,  extended  precision,  direct  data 
device,  tape  switches,  etc. 

Recommended  procedures  for  magnetic  tape  storing, 
shipping,  and  protection  from  humidity,  temperature, 
electrical,  fire,  or  other  damage: 

Acetate  ^se  Tape: ' 

Storage  for  frequent  usage. 

Relative  hinnldlty  40  to  6056 
Tenperature  65  to  80°F. 

Should  the  tape  be  exposed  to  atmospheric  conditions 
outside  the  above  limits  for  more  than  four  hours, 
the  following  specifications  would  apply: 

Storage  for  Infrequent  ^sage. 

Temperature  4o  to  120  F. 

The  tape  must  be  placed  In  a  dust  proof  container 
and  hermetically  sealed  in  a  plastic  bag.  Before 
re-uslng,  the  tape  must  be  reconditioned  by  allowing 
it  to  remain  in  the  conditioned  atmosphere  for  a 
length  of  time  equal  to  the  time  it  was  away.  Twenty- 
four  hours  "reconditioning  Is  necessary  If  the  tape 
is  removed  for  longer  thsin  twenty-four  hours. 

Hyiar  Base  Tape: 

Storage  for  frequent  or  infrequent  usage. 

Relative  humidity  0  to  8056 
Temperature  40  to  120  F. 

The  tape  should  be  stored  In  a  dust  proof  container. 
Should  the  tape  be  exposed  to  atmospheric  conditions 
outside  the  above  limits  for  more  thsin  four  hours,  It 
must  be  reconditioned  by  allowing  it  to  remain  at  the 
given  condition  for  a  length  of  time  equal  to  the 
ttnie  It  was  away.  Twenty-four  hours  reconditioning 
Is  necessary  If  the  tape  is  removed  for  longer  than 
twenty-four  hours.  The  upper  limits  on  humidity  is 
given  to  prevent  the  formation  of  fungus  and  mold 
growth*  This  limit  may  be  exceeded  by  hermetically 
sealing  the  tape  In  a  plastic  bag. 

General  Precautions: 

The  tape  should  not  come  In  contact  with  magnetic 
material  at  any  time  and  should"  never  be  subjected 
to  strong  magnetic  fields.  Blther  of  these  can  cause 
the  loss  of  Information  or  the  Introduction  of  noise. 

When  shipping  magnetic  tape,  the  reel  should  be 
placed  in  a  dust  proof  container  and  hermetically 
sealed  in  a  plastic  bag.  Additional  support  should 
be'  obtained  by  enclosing  In  an  Individual  cardboard 
box. 

USA  BMA  Redstone 

Adopted  procedtrres  for  magnetic  tape  labelling,  stor¬ 
age,"  shipping,  Emd  protection  from  humidity,  tenq)era- 
ture  Eind  physical,  electrical,  fire,  or  other  damage 


are  external  labels  -  pressure  adhesive)  tape  cabi¬ 
net  storage,  and  for  humidity,  tapes  are  stored  In 
computer  room. 

USN  Hffi  Ft  Mugu 

Outstanding  features  are  entry  of  digital  telemetry 
data  (EDM,  FM,  and  PCM)  from  analog  tapes.  Direct 
entry  of  remote  site  radar  and  COTAR  data.  Output 
may  also  be  to  x-y  plotters  or  50  channel  oscillo¬ 
graph. 

Magnetic  tape  Is  stored  in  computer  ro<ai  for  hiunid- 
Ity  and  temperature  protection. 

USN  PMR  Pt  Mugu 

Outstanding  features  are  directly  connected  plott¬ 
ing  boards  for  display  of  Impact  prediction  informa¬ 
tion,  direct  entry  of  PPS-I6  Radar  and  AME  COTAR  Data 
from  remote  sites,  digital  to  analog  conversion  of 
output/replacing,  CRT  system,  and  direct  data  RPQ  on 
channels  B  &  D. 

Unique  system  advantages  Include  cubic  DBl4  DMS 
Input  .6  channel,  radar  and/or  COTAR  information,  and 
direct  through  channel  D  with  conqiuter  Interrupt. 

Magnetic  tapes  labelled  and  stored  in  computer 
room  for  humidity  and  temperature  protection. 

USN  OTS  China  Lake 

Outstanding  features  Include  dual  read/write  heads 
on  729  Tape  Units  and  the  data  synchronizer. 

Tapes  are  stored  In  standard  tape  storage  cabinets 
under  controlled  humidity  and  tem^rature  conditions. 

NAFE  FAA 

Tapes  are  stored  In  containers  In  the  709  room  and 
thus  under  temperature  and  humidity  control. 

CEIR 

Tapes  are  labelled  with  labelon  Plastic  Tape,  they 
are  shipped  In  special  metal  cases,  they  are  stored 
In  humidity  and  tei^rature  controlled  rooms,  and 
fire  extinguishers  are  placed  throu^out  machine 
room  and  tnpe  room. 

Hughes 

Outstanding  features  are  high  speed  and  reliability 
and  the  data  synchronizer  for  simultaneous  Input, 
output,  coiapute. 

Tapes  are  stored  in  a  humidity  and  taaperature 
controlled  storage  room. 

IBM  Space 

Outstanding  features  are  data  communications 
channel  and  direct  data  modification  package  to  allow 
for  high  speed  teletype  Input  and  specialized  output 
for  real-time  operations,  three  channel  operation 
for  maximum  overlapping  operation,  Intemeil  account¬ 
ing  clock  and  interval  timer,  and  a  tape  switching 
device. 

Tapes  are  stored  In  air  conditioned,  non-smoking 
areas  In  racks  and  cabinets.  ,  All  tapes  are  mmibered 
and  catalogued  as  used;  a  punched  card  tape  log  Is 
maintained.  Little  tape  shipping  Is  done. 

Lockheed  Burbank 

An  outstanding  feature  Is  that  all  work  Is  run  under 
a  Monitor  System  which  gives  us  the  maximum  usage  of 
the  machine. 

Lockheed  Sunnyvale 

Outstanding  features  include  a  powerful  set  of 
Input/output  commands.  Indirect  addressing,  automatic 
priority  processing,  real  time  Input,  full  word  sense 
indicators,  read-conqiute-wrlte  facilities,  and  a 
buffered  input/output. 

Magnetic  tape  labels  are  color  coded  for  TTC,  CTT, 
reserved  and  TTP  with  written  Identification  and  in¬ 
structions.  Some  labels  are  machine  printed  for 
repeat  Jobs.  Storage  In  original  plastic  containers 
and  In  conventional  reel  cabinets.  Tapes  are  shipped 
(very  little  required)  In  original  containers,  plastic 
bag  and  cardboard  cartons.  Tapes  are  retained  In 
the  oonq)uter  room  where  the  temperature  and  humidity 
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Is  laalntalned  at  tiie  recommended  level.  Studies  are 
telng  made  for  acgulsltlon  of  suitable  fireproof 
containers  for  those  tapes  requiring  special  consider¬ 
ation. 

System  summary: 

Binary  (36  hlts/word) 

Single  address  -  parallel  operation 
3  Index  Registers 

32,000  vords  of  12  microsecond  access  1 

Fixed  and  floating  point  comomnds 
1  to  3  card  readers  (25O  cards/mln) 
i  to  3  card  punches  (lOO  cards/mln) 

1  to  3  printers  (150  llnes/mln; 

Cathode  ray  display 
15,000  char/sec  magnetic  tape 
Martin  Baltimore 

Tapes  are  stripped  once  each  month. 

Martin  Orlando 

Tapes  are  stored  In  humidity  controlled  machine  room. 
Protection  against  damage  Is  maintained  hy  retention 
file  of  early  cycle  master  tapes  In  a  remote  area. 

RCA  Moorestown 

Outstanding  features  are  that  the  computer  Is  used 
In  a  real-time  control  loop  at  the  BMESfS  Engineering 
Model  Tracking  Radar. 

All  tapes  are  stored  In  a  computer  area,  TABCO 
Storage  Bins.  Magnetic  tapes  assigned  hy  usage  class, 
labels  removed  after  printing  unless  permanent  labels 
ere  used. 

Present  peripheral  equipment  consists  of  two  720 
printers,  one  71*f-  card/tape  device,  and  one  722  tape/ 
card  punch. 

RCA  Ceinavereil 

An  outstanding  feature  Is  the  service  provided  by 
IBM. 

Majority  of  tapes  are  classified.  They  are  labelled 
and  stored  In  a  secure  valk-ln  cage  which  Is  perfora¬ 
ted  for  air  conditioning  and  toimldlty  control  purposes, 
label  Is  a  l’'xl’'  sticker. 

This  Installation's  primary  function  Is  the  real 
time  support  of  ballistic  missile  launches.  Secondly, 
It  Is  used  for  data  reduction. 


FUTURE  PLANS 

USA  EPS  Fort  ttmiohuca 

IBM  1401  Tape  System  to  replace  the  present  periph¬ 
eral  equipment. 

UBN  PMR  Pt  Mugu 

Future  plans  provide  for  the  continuing  operation  of 
the  present  computer  system  and  concentration  of 
development  effort  on  the  direct  linkage  of  the  com¬ 
puter  to  extemeil  Instrumentation.  The  ultimate  goal 
Is  to  minimize  the  calendar  time  required  to  deliver 
missile  test  results  to  the  project  engineers  for 
evaluation. 

UOT  OTS  China  lake 

Consideration  Is  presently  being  given  to  replacing 
the  IBM  709  with  the  IBM  709O. 

HAFE  FAA 

In  Meirch  I96I  the  709  and  peripheral  equipment  will 
be  replaced  by  an  IBM  709O  and  l401  System. 

CEIR 

An  IBM  7090  to  replace  709* 

An  IBM  7096  to  be  Installed  In  Hew  York,  Hew  York. 
Ford 

IBM  709  to  be  replaced  by  IBM  709O.  IBM  l401's 
to  be  used  as  peripheral  equipment. 

IBM  7223  hl^  speed  (50O  ceirds/mlnute)  card  reader 
being  attached  on-line  to  the  709* 

Biughes 

Possible  acquisition  of  IBM  709O  EDPM  to  replace  IBM 
709.  Use  of  IBM  l401  series  for  peripheral  handling 


of  Input-output. 

Lockheed  Burbank 

Delivery  of  a  7090  Computer  Is  expected.  Its  config¬ 
uration  will  be  16  high  speed  Mode  IV  tapes,  32  K 
Core,  On-Line  Printer,  and  On-Line  Card  Rea^r. 
Lockheed  Sunnyvale 

Installation  of  our  first  IBM  7090  System  Is  sched¬ 
uled.  This  consists  of  a  four  (4)  channel,  twenty 
(20)  high  density  tape  transports  (62,500  characters 
per  second),  card  reader,  on  line  printer  and  on  line 
card  punch. 

When  this  system  becomes  operational,  one  709  will 
be  removed. 

installation  of  the  second  IBM  7090  System  Is  sched¬ 
uled  for  several  months  later.  This  second  7090 
System  consists  of  the  same  configuration  as  the  first 
7090  System.  When  this  system  becomes  operational, 
the  second  709  will  be  removed. 

Three  IBM  l400  series  systems  are  scheduled  for 
delivery  In  early  I96I.  The  first  l401  will  be  a 
model  1401-C  with  six  tape  treuisports.  These  systems 
will  be  used  as  Input-output  devices  for  the  two 
7090  Systems  and  will  replace  a  majority  of  the  off¬ 
line  peripheral  equipment  now  In  use. 

We  are  tentatively  planning  to  make  use  of  magnetic 
disc  memory  devices  for  data  tind  program  storage  In 
the  IBM  7090  Systems.  These  auxiliary  memories 
would  operate  on  line  to  the  JO90  for  processing  runs 
and  would  be  loaded  and  imloaded  off-line  using 
magnetic  tape  storage  devices. 

Martin  Baltimore 

A  l401  System  Is  to  replace  our  off  line  equlpaent. 

We  intend  to  Install  a  7^90  i^  iBe  near  futere. 

Martin  Orlando 

In  1961  an  IBM  7070  with  10  tape  units  plus  an  IBM 
l401  with  4  tape  units  will  be  Installed  to  handle 
our  Inplant  commercial  programs.  The  programs 
planned  for  this  equlpmient  are  as  follows: 

Master  Requirements  Erogram 
Shop  Order  Control  Erogram 

Scheduling  and  Machine  Loading  Erograms  (Short  Tern 
and  Long  Range) 

Material  Control  Erogram 
Payroll  Eirogram  (Hourly  and  Salary) 

Cost  Distribution  Erogram  (Material  and  Labor) 
Purchase  Order  Erogram 
McDonnell 

An  IBM  7090  and  two  IBM  l401  Systems  are  scheduled, 
northern  States 

Hew  components  for  I96I  Include  2  IBM  l401  Model  C-3 
and  2  IBM  1401  Model  D-3.  To  be  retired  In  I96I  are 

1  IBM  714  Card  Reader,  3  I®  TZOA.  Printer,  and  3  IBM 
722  Card  Punches. 

Phillips 

Replacement  and  Intended  acquisition  of  new  systems 
include  replacing  the  IBM  709  with  an  IBM  7090  and 

2  l401’s.  Installation  of  a  Burrouj)^  Model  205  Com¬ 
puter  with  card  I/O  (new  system).  Installation  of  an 
additional  IBM  65O,  Model  2,  ca;^  I/O. 

RCA  Moorestown 

Heavy  usage  (5.5  shifts)  Indicates  early  acquisition 
of  a  transistorized  machine  to  reduce  work  load  to 
one-shift  operation.  Machine  not  Indicated  by  name 
at  this  time.  Probably  within  one  year.  Two  l401 
Model  C  Camputers  are  on-order  to  replace  present 
peripheral  equipment. 

RCA  Patrick  AFB 

It  Is  currently  planned  to  replace  717  off-line 
printer  with  an  IBH  1401  System,  to  replace  the  pres¬ 
ent  8,000  word  core  storage  with  a -32,000  word  unit, 
and  to  replace  off-line  Input-output  equipment  with 
an  IBM  l401  System. 
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RCA  Canaveral 

It  iB  currently  planned  to  replace  the  present  8,000 
word  core  storage  with  a  52,000  word  \ihit. 

Space  Eech  Labs  (2) 

Flan  to  replace  both  our  IBM  709's  with  our  IBM  7090' B. 
Mil 

She  709  will  be  replaced  by  a  709O.  It  will  have  a 
third  channel  and  four  additional  tape  drives.  Other¬ 
wise,  It  Is  compatible  with  the  709-  The  present  off¬ 
line  equipment  will  be  replaced  by  two  IBM  1401  Sys¬ 
tems. 

UCLA 

l401  System  on  order  for  peripheral  operations. 


INSTALLATIONS 

U.  ,S.  Army  Ballistic  Missile  Agency 
Computation  Laboratory,  Bldg.  4663 
Redstone  Arsenal,  ^abama 

U.  S.  Army  Electronic  Proving  Ground 
Fort  Huachuca,  Arizona 

U.  S.  Mavy  Pacific  Missile  Range 
Range  Operations  Department,  Code  3280 
Point  Mugu,  California 

U.  S.  Naval  Missile  Facility 
(Land-Air,  Inc.) 

Point  Arguello,  California 

U.  S.  Naval  Ordnance  Test  Station 
China  Lake,  California 

National  Aviation  Facilities  Experimental  Station 
Simulation  and  Coiputatlon  Branch 
Atlantic  City,  New  Jers^ 

C-B-I-R,  Inc. 

1200  Jefferson  Davis  Bdghway 
Arlington  2,  Virginia 

Douglas  Aircraft  Company,  Inc.,  Dept  G-3I8  (2) 
3000  Ocean  Bark  Blvd. 

Santa  Manlca,  California 

Foi^  Motor  Company 
Aeronutronlc  Division 
Ford  Road 

Newport  Beach,  California 

Hughes  Aircraft  Company 
Building  6,  Room  F1022 
Florence  Avenue  &  Teale  Street 
Culver  City,  California 

IBM  Space  Computing  Center 
615  Pennsylvania  Avenue,  N.  W. 

Washington,  D.  C. 

Lockheed  Aircraft  Corporation 
Math  Analysis  Dept. 

Burbank,  California 

Lockheed  Aircraft  Corporation 

Missiles  and  Space  Division,  P.  0.  Box  504 

Sunnyvale,  Ceillfomla 

The  Martin  Company 

Missile  Weapons  Systems  Division 

Baltimore  3,  Maryland 

The  Martin  Company 
Engineering  Division 
Orlando,  Florida 

MoDoimell  Aircraft  Corporation 
Box  516 

St.  Louis  66,  Missouri 


Northern  States  Power  Company 
1925  Sather  Street 
St.  Paul  13,  Minnesota 

Phillips  Petrole;m  Company 
Adams  Building,  Computing  Dept. 
Bartlesville,  Oklahoma 

RCA  Missile  &  Surface  Radar  Division 
Building  II6-I 
Mborestown,  New  Jersey 

RCA  Service  Company 
Technical  Laboratory,  Bldg.  9^9 
Patrick  Air  Force  BaSS',  Florida 

RCA  Service  Company 

Data  Processing  Division,  Bldg.  2-1655 

Cape  Canaveral,  Florida 

Space  Technology  Laboratories,  Inc.  (2) 
Coigiutatlon  &  Data  Reduction  Center 
2400  East  El  Segundo  Boulevard 
El  Segundo,  California 

System  Developanent  Corporation 
1925  Centlnella  Avenue 
West  Los  Angeles,  California 

M.  I.  T.  Lincoln  Laboratory 
P.  0.  Box  73 

Lexington  73,  Massachusetts 

University  of  California  L.  R.  L. 

Box  808 

Livermore,  California 

University  of  California 
Western  Data  Processing  Center 
Los  Angeles  24,  California 

Texas  Engineering  Experiment  Station 
Data  Processing  Center 
College  Station,  Texas 
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IBM  14Q1.  Data  Eroceasing  System 


MANUFACTURER 


International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

System  is  designed  and  used  for  commercial  applica¬ 
tions,  including  payroll,  railroad  freight  oar 
accounting,  puhllc  utility  customer  accounting,  mer¬ 
chandising,  and  accounts  reoelvahle  for  retailers. 

Hiokok  Manufacturing  Co.,  Inc. 

To  he  located  at  85O  St  Paul  Street,  Rochester  ,  New 
York,  the  system  will  he  used  for  order  processing 
(packing  lists  and  shipping  labels),  invoicing, 
accounts  reoelvahle  preparation,  item  sales  statistics 
and  forecasting.  Inventory  planning  and  control,  prime 
cost  reports,  customer  statistics,  salesmens  territory 
reports,  and  hourly  payroll. 

Western  Electric  Company,  Inc.  -  Laureldale  Plant 
Located  at  Laureldale,  Penna.,  the  system  will  he 
used  for  a  variety  of  data  processing  problems  on  a 
one  shift  basis.  Initial  plans  are  to  convert  major 
tabulating  applications  such  as  payrolls,  labor  dis¬ 
tribution,  order  accounting  and  accounting  analysis 
which  will  require  twenty-five  percent  utilization 
and  effect  cost  reduction  in  released  punch  card 
equipaent  and  personnel.  New  applications  planned 


Photo  by  International  Business  Machines  Corporation 

are  Inventory  control,  parts  explosion,  product  in- 
process  inventories  and  results,  statistical  analyses 
of  product  test  results,  X  bar-R  chart  plotting,  and 
cost  bulletin. 

Westinghouse  Electric  Corporation,  Steam  Division 
Located  at  Lester  Branch  P.O.,  Philadelphia  13,  Ea., 
the  system  is  used  as  off-line  equipment  auxiliary 
to  TO9O,  for  tape-to-card  operations,  card-to-tape 
operations,  tape-to-prlnter  operations,  card-to- 
printer  operations,  etc.  In  addition,  as  a  computer 
for  small  jobs  currently  done  on  punched  card  tabu¬ 
lating  equipment. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/word 
Decimal  digits/lnstructlon 
Instructions  per  word 
Arithmetic  system 
Instruction  type 


Binary  coded  decimal 
Variable  length 
one  to  eight 
Variable  length 
Fixed  point 
One  or  two  address 


IBM  l401 


526 


I 
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Instruction  word  format 


OP 

A/l  Address 

B  Address 

d  Modifier 

X 

XXX 

XXX 

X 

OP 

(A/I) 

B 

X 

XXX 

XXX 

OP 

(A/I) 

d 

X 

XXX  •• 

OP 

(A/I) 

X 

XXX 

OP 

d 

X 

X 

OP 

X 

OP  1  ctaraoter  operation  code 
A/l  3  character  storage  address  where  A  Is  loca¬ 
tion  of  a  data  word  or  I  Is  address  of  next 
Instruction 

B  5  character  storage  address  of  a  data  word 
d  1  character  modifier 

Automatic  coding  includes  a  symbolic  programming 
system. 

Registers 

I  Address  Register 

A  Address  Register 

B  Address  Register 

A  Register 

B  Register 

A  Index  Register 
B  Index  Register 
AB  Index  Register 

A  and  B  Address  Registers  allow  chaining  of  instruc¬ 
tions,  l.e.,  performing  a  series  of  operations  on 
several  fields  that  are  in  sequence  in  storage.  Less 
time  is  required  to  perform  the  operations  and  space 
is  saved  in  storing  instructions. 

Indexing  is  part  of  optional  advanced  programming ' 
feature  which  also  includes^  ahlllties  to  move  full 
records  and  to  store  A  and  B  Address  Registers  for 
easy  program  modification. 


ARITHMETIC  UNIT 


Inol  Stor  Access 
Mioroseo 

Add  500  (8+8  digits) 

Mult  1,960  (6x4  digits 

Div  2,170  (10/4  digits) 

Multiply-Divide  times  are  for  the  Multiply-Divlde 
feature  installed. 

l401  is  an  "Add-to-Storage"  system.  No  additional 
instructions  or  time  is  required  to  store  results. 
Arithmetic  mode  Serial  (by  character) 

Timing  Synchronous  Asynchronous 

(depending  on  function) 

Operation  Sequential  Concurrent 

(depending  on  function) 

Timing  -  Operations 

Card  input/output  can  often  be  overlapped  with 
processing. 

Print  output  cm  be  partially  overlapped  with  pro- 
oesslngj  or  can  be  completely  overlapped  with  print 
storage  installed. 


Magnetic  tape  Input/output  is  not  overlapped. 
Internal  processing  is  serial. 


STORAGE 

Manufacturer 

No.  of  Access 

Media  Alphanum/Char  Micro sec 

Core  ’  1,460}  2,000}  4,000}  11.5- 

8,000}  12,000}  16,000 

Magnetic  Disk  10,000,000  500,000  (Avg) 

(Type  1405)  Mcdel  I 

Magnetic  Disk  20,000,000  500,000  (Avg) 

(Type  1405)  Model  II 

50,000  two  hundred  character  records  on  25  discs 
(Model  I). 

100,000  two  hundred  character  records  on  50  discs 
(Model  II). 

Both  models  have  two  readrwrlte  arms. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  6  Units 

No.  of  chars/iinear  inch  of  tape  556  Char/inch 

Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  75  Inches/sec 

Transfer  rate  15,000  to  62,500  Char/ sec 

Start  time  7.3  or  10.8  MiUlsec 

Stop  time  7.3  or  10.8  Mlllisec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  60  -  120  Seconds 
Ehyslcal  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

Composition  Mylar 

Two  tape  units  can  be  specified:  729  ^  or  T29  IF. 
Jfylar  is  DuPont's  registered  trademark  for  its 
polyester  film. 

Westinj^ouse 

No.  of  No.  of  Access 

Medium  Words  Digits  Micro sec 

Magnetic  Core  4000  char  6  bits/char,  11.5 
1  parity  bit, 

1  word  mark  bit. 


INPUT 

Manufacturer 

Media  Speed 

Cards  (80  column  Type  1402)  250  or  800  cards/min 

Magnetic  Tape  (729  H  or  15,000  or  62,500  char/sec 
729  IV) 

DueJ.  density  standard 
Paper  Tape  5OO  char/sec 

Reading  is  controlled  by  a  panel  which  decodes  the 
paper  tape  in  binary  coded  decimal  for  5,  6,  7  or  8 
channel  tape. 

Optical  Character  Reader  290  to  400  documents/mln 

Cards  or  documents  may  be  read.  Reader  is  under 
program  control.  Characters  which  may  be  read  are 
the  Type  407  print,  .O95  inches  high.  Characters 
which  may  be  read  are  the  Integers  0-9,  ",  1",  ®n^ 
a  ]J  .  Paper  or  cards  must  have  a  horizontal  width 
dimension  of  5-7/8  inches  minimum  to  a  8-3/4  inches 
maximum.  The  vertical  dimensions  are  2-3/4  inches 
minimum  to  3-2/3  inches  maximum,  .(^tion  of  one:  or 
two  llnes/document.  Reading  is  serial,  left  to  right. 
Console  Inquiry  Station  Manual 

(Type  1407) 

Modified  IBM  ELectrlc  Typewriter  with  a  12  inch 
carriage,  using  a  continuous  form. 
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VeBtln^ouse 

Media  Speed 

Magnetic  Tape  IBM  729  H  75  In/sec 

15,000  or  42,000  ohar/sec 
Character  rate  varies  due  to  high  or  lov  density 
tape  option. 

Card  Beader  8OO  cards/mln 

lEM  1402  Card  Read-Punch 


OUTPUT 

Manufacturer 

Media 

Cards  (80  colunn)  25O  cMds/mln 

Magnetic  Tape  15,000  or  &,500  char/sec 

(Type  729  H  and  729  IV) 

Dual  density  standard 
Printer  60  llnes/min 

Westlnghouse 

Card  Punch  250  cards/mln 

IBM  llf02  Card  Read-Punch 
Printer  600  llnes/mln 

lEM  1403  Printer 
Magnetic  Tape 


C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 
d^pe  Quantity 

Diodes  6,213  -  l*f,171  (Min.  and  max.  syataie) 

Transistors  4,315  -  -9,805  (Min.  and  max.  systems) 
Magnetic  Cores 

Type  17:  IT, 54c  Minimum  system 

d^fpe  24:  20c 

Type  17:  129,54c  Maximum  system 

dirpe  24:  600 

Type  18:  1,120 


CHECKING  FEATURES 

Hanuf^tturer 

Parity  and  -validity  checks  are  made.  Programming 
checks,  balances  and  controls  may  be  made. 

i402  Checking 

Au-tomatlc  hole  count  check  between  read  stations. 

Autooiatlo  Hollerith  Validity  check  before  storage 
entry. 

Automatic  hole  count  check  between  punch  station 
and  read  station. 

1402  Translation 

Automatic  card  to  internal  BCD  Input  translation. 

Automatic  internal  BCD  to  card  output  translation. 

1403  Checking 

Automatic  parity  check  of  character  to  be  printed. 

Automatic  -validity  check  of  character  to  be  print¬ 
ed. 

Eaamer  action  to  be  performed. 

Hammer  ac-tlon  performed. 

729  II  -  729  OT  Checking 

Vertical  parity  check  by  character 

Horizontal  check  by  record 

Two-gap  head  verifies  validity  at  the  time  data 
Is  written 

Dual-level  sensing  provides  additional  checking 
of  tape  read  and  write  operations  and  error-free 
operation  on  valid  data. 

1402  Card  Read  Punch  -  Punch  feed  read  and  51/80 
column  interchangeable  read  feed. 

l40^  Printer  -  print  storage. 

Input-output  -  column  binary  device. 


POWER,  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

-  Ifenufac-txrrer 

Power,  commter  2.88  Kw  3-2  KVA  adn.  =  Model  A 
(Max.)  12.15  Kw  13.5  KVA  0.80  to  O.9O  pf 
max.  =  Model  0+6-T29B 
Power,  air  condition  approx  3  Kw  (Min. ) 

approx  11  Ky  (Max.) 

The  KVA  and  power  factor  -varies  'with  manufactiu^er. 
Minimum  system  requires  1  Ton,  amxlBnm  system  requir¬ 
es  3  1/2  Tons, 

Volume,  ccmrputer  II7.2  cu  ft  min. 

403.8  cu  ft  max. 

Area,  computer  ,*  53.8  sq  ft  min. 

80.8  sq  ft  max. 

Room  size  239  aQ  Tt  win. 

463  sq  ft  max. 

Floor  loading  25  Ibs/sq  ft 

325  lbs  concern  max 

Volume,  air  conditioner  6  cu  ft  -  1  ton  unit 

84  cu  ft  -  5  ton 
Area,  ccmpu-ter  3  sq  ft  -  1  ton 

12  sq  ft  -  5  ton 

Capacity,  air  conditioner  Depends  on  manufacturer 
3  1/2  tons  are  required  for  mav-immi  size  system, 
a  5  ton  unit  would  be  nearest  size  available. 

Weight,  comqiuter  3,063  lbs  (Min. ) 

11,530  lbs  (Max.) 

Normal  edr  conditioning  idll  usually  be  adequate, 
providing  the  capacity  Is  available  to  handle  the 
added  B.T.U.  of  heat  generated  by  the  system. 

Relatively  few  restrictions  are  placed  on  the 
arrangement  of  the  l401  System  units. 

ElectricsLl  requirements  -  208  or  230  volts 
(+10^),  3-phase  (4-'wlre),  60  cycle  (±  1/2  cycle). 
Rnvironmental  requirements 

Power  On  (system  operating)  temperature 
60°  -  90°F,  relative  humidity  20  -  80i(,  air  filtra¬ 
tion  -  205(  minimum  by  National  Bureau  of  Standards 
discoloration  test  for  mechanical-type  filter. 

Power  Off  (extended  non-operatlonal  period) 
temperature  50^  -  110°P,  relative  humidity  0  -  80j(. 

These  environmental  requirements  are  less  strin¬ 
gent  than  those  that  apply  to  storage  areas  for  IBM 
cards  and  magnetic  tape. 

It  Is  recommended  that  Instruments  capable  of 
recording  temperature  and  humidity  be  pirovided. 

The  l401  System  does  not  require  a  raised  floor. 
However,  if  the  rated  floor  loading  of  the  area  In 
which  the  systemi  Is  to  be  Installed  Is  inadequate, 
certain  types  of  raised  floor  can  serve  the  purpose 
of  spreading  the  load  evenly  oyer  a  larger  area. 

Also,  the  use  of  a  raised  floor  reduces  the  possibil¬ 
ity  of  damage  to  cables  and  Improves  the  appearance 
of  the  Installation. 

Westlnghouse 

Power,  computer  208  or  230  volts,  60  cycle,  3  phase, 
4  wire  system. 

Power,  air  conditioner  limited  amount  needed 
Volume,  comqputer  326  cu  ft  (approx) 

Volume,  air  conditioner  60  cu  ft  (approx) 

Area,  computer  70  sq  ft  (approx) 

Area,  air  conditioner  12  sq  ft  (approx) 

Room  size  35O  sq  ft  (approx) 

Floor  loading  50  Ibs/sq  ft 

70  lbs  concen  max 
Weight,  computer  14,655  lbs 

Weight,  air  conditioner  400  lbs 
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PRODUCTION  RECORD 

Number  produced  to  date  Over  2,800 

Time  required  for  delivery  Zk  months 
Over  2,800  systems  have  been  sold  to  date. 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer  Monthly 

Basic  System  Cost  Rental 

IBM  l40l  Processing  Ifait,  $  70,500  ^,200 

Model  A-1 

IBM  ihOZ  Card  Read  Punch,  Model  1  24,800  550 

IBM  1403  Printer,  Model  1  50,500  725 

Total  $125,600  $2,475 


Additional  Bqulpnent 
IBM  729  H  Magnetic  Tape  ttait  $ 
IBM  729  IV  Ifagnetlc  Tape  Unit 
(Ma:dmum  of  6  tape  units) 

Tape  Input-Output  Adapter  Feature 
IBM  l406  (Additional  Core)  Stor¬ 
age  (5  models) 


27,500  $  700 

59,000  1,100 

22,700  980 

20.100  to  575  to 

55.100  1,575 


Maintenance  contracts  available  for  purchased  or 
rented  equliment. 


Hlckok  Hfg  Co. 

Rental  configuration  scheduled  for  installation: 


Model  or 

Monthly 

Type  Device  Description 

Rental 

1 

1401 

CO3 

Processing  Tfolt 

$2,680 

1 

560 

Multlply-Divlde  Md  1  B  C 

^5 

1 

617 

Print  Storage  Md  1  B  C  D 

375 

1 

497 

High  Low-Eq  Comp  BCD 

75 

1 

1403 

002 

printer  ARR  A 

775 

1 

1402 

002 

Card  Read  PTnch 

550 

5 

729 

002 

Magnetic  Tape  Unit 

770  e 

WE  -  Laureldale  Plant 

The  Laureldale  Plant  presently  employs  convention¬ 
al  punch  card  equipment  for  mechanized  data  process¬ 
ing'.  A  feasibility  study  has  recently  been  ccmpleted 
and  an  IBM  ItOl  data  processing  system  has  been 
recommended.  Management  is  currently  considering 
this  recommendation. 

The  recommended  components  of  the  l401  are  as 


follows: 

Monthly 

Machine 

Model 

Description 

Rentcfl. 

1401 

b4 

Processing  Unit  (4,000 
positions) 

$  1,630 

27 

Advanced  PTogramming- 
Index  RegJ.sters 

105 

321 

Expanded  Print  Edit 

20 

560 

J^Ltlply-Dlvide  Device 

325 

605 

Additional  Print  Control 

60 

611 

Punch  Feed  Bead 

55 

497 

Eigh-Low-Equal  Oompexe 

75 

617 

Print  Storage 

375 

627 

Read  Punch  Release 

25 

682 

Sense  Switches 

15 

1402 

1 

Card  Read  P\mch 

.550 

619 

Punch  Feed  Bead 

25 

i403 

2 

Printer 

775 

l4o6 

1 

Storage  (4,000  positions 
of  Magnetic  Core  Storage) 

375 

Toted.  Monthly  Rental 

$4,610 

Westln^touse 

System  ccaponents  ore  IBM  l401-c5,  IBM  1402,  IBM 
1403,  IBM  l4o6,  and  IBM  729  H.  The  approximate 
monthly  rental  is  $8,500. 

Maintenance  and  seiurlce  is  punvlded  'ty  the  manu¬ 
facturer  and  is  included  in  monthly  rental. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Varies  considerably  according  to  installation  and 
application.  1 

Training  made  available  by  the  manufacturer  to  the 
users  includes  programming  and  practical  experience  . 
on  systems. 

Programming  systems  available  are:  symbolic  pro¬ 
gramming  system;  generalized  tape  sorts;  tape  system 
utilities,  including  card-to-tape,  tape-to-card,  tape- 
to-prlnter;  card  report  program  generator;  sub-rou¬ 
tines;  and  debugging  aids  -  service  routines. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

Reliability  is  achieved  by  utilizing  solid  state 
devices,  l.e.  core  storage,  printed  circuits,  and 
transistorized  circuits.  Checking,  as  previously 
detailed,  also  provides  reliability. 

ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  are:  hl^  speed  card  input- 
output,  high  speed  magnetic  tape  input-output,  high 
speed  on-line  printing,  completely  variable  length 
core  storage  assignments,  "Add-to-Storage”  simplifies 
programming,  and  single-instruction  print  editing. 

Unique  system  advantages  are:  solid-state  engi¬ 
neering,  economical,  independent  data  processing 
system,  auxiliary  system  to  7OO/7OOO  series,  and  sim¬ 
plified  programming. 

OTOwth  of  the  system  is  permissible  in  the  basic 
card  system,  the  advanced  card  system,  and  the  card 
and  magnetic  system. 

Optional  features  as  required,  are  available. 


INSTALLATIONS 

Boston  Naval  Shipyard 
Boston,  MasBaohusettB 

General  Eleotrlc  Company,  Inc. 

Missile  and  Space  Vehicle  Department 
3198  Chestnut  Street 
Hhlladelphla  4,  Pennsylvaid,B 

General  Insurance  Company  of  America 
4347  Brooklyn  Avenue 
Seattle  5,  Washington 

Hickok  Manufacturing  Company,  Inc. 

850  St.  Paul  Street 
Rochester  1,  H.  Y. 

Western  Klectrlo  Conpany,  Inc.  -  laureldale  Plant 
Marlon  and  Vine  Streets 
Laureldale,  Pennsylvania 

Westin^ouse  ELectrio  Corporation,  Steam  Division 
Lester  Branch  P.  0. 

Philadelphia  I3,  Pennsylvania 

U.  S.  Army,  Headquarters,  TAGO 
Washington  25,  D.  C. 

U.  S.  Army  Corps  of  Engineers 
Ei^lneer  Maintenance  Center 
52  Starling  Street 
Colxanbus  16,  Ohio  (Proposed) 
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U.  S.  Am®’  Quartermster  Depot 
Elohmond,  Virginia  (Proposed.) 

i,U.  S.  Araiy  Signal  Supply  Agency 
225  S.  18th  Street 
Philadelphia,,  Pennsylvania 

U.  S.  Navy  Administrative  Office 
EXOS,  AO,  BAD,  EDPB 
Washington  25,  D.  C.  (Proposed.) 

U.  S.  Navy  Bureau  of  lards  and  .Docks 
Washington  25,  D.  C.  (Proposed) 

U,  S.  Navy  Mare  Island  Shipyard 
Vallejo,  California 

U.  S.  Naval  Ordnance  Laboratory 
White  Oak 

Silver  Spring,  Maryland 

U,  S.  Navy  Ships  Parts  Control  Center 
Mechanicshurg,  Pennsylvania 

U.  S.  Air  Force  Air  Defense  Command 
Ent  Air  Force  Base 

Colorado  Springs,  Colorado  (Proposed) 

U.  S.  Air  Force  Aviation  Supply  Office 
fOO  Hohhins  Avenue 
Philadelphia  11,  Peimsylvania . 

U.  S.  Air  Force  Mathematical  Services  Laboratory 
Eglln  Air  Force  Base,  Florida 

U.  S.  Air  Force  Mobile  Air  Materiel  Area 
Brookley  Air  Force  Base,  Alabama 

U.  S.  Air  Force  San  Bernardino  Air  Materiel  Area 
Norton  Air  Force  Base,  California 

Wrl^t  Air  Development  Center,  ARDC 

Directorate  of  Systems  Engineering 

Wright  Patterson  Air  Force  Base,  Ohio  (Proposed) 

Air  Weather  Service 
Climatic  Center 
225  D  Street,  S.E. 

Washington  25,  D,  C.  (Proposed) 

U.  S.  Department  of  Agriciilture  (5) 

Commodity  Stabilization  Service 
New  Orleans,  Louisiana 

Bureau  of  Flight  Standards 
Federal  Aviation  Agency 
Oklahoma  City,  Oklahoma 

Department  of  Health, .Education  &  Welfare 

Social  Security  Administration 

Candler  Building 

Baltimore  2,  Maryland  (Proposed) 

National  Aeronautics  and  Space  Administration 
Lewis  Research  Center 
Cleveland  35)  Ohio 

Teimessee  VeiUey  Authority 
116  Old  Post  Office 
Chattanooga,  Tennessee 

U.  S.  Treasury  Department 
Internal  Revenue  Service  , 

10th  -  Constitution  Avenues 
Washington,  D,  C. 

Veterans  Administration 
Data  Processing  Center 
Hines,  Illinois  (Proposed) 

American  Telephone  &  Telegraph  Company 
Mount  Klsoo,  New  York  (Proposed)  • 


American  Telephone  &  Telegraph  Company  (4) 

50  Varlck  Street 

Hew  York,  N.  Y.  (Proposed) 

AVCO  Corporation 
Crosley  Division 
1329  Arlington  Street 
Cincinnati  29,  Ohio  (Proposed) 

Bank  of  America  (4) 

500  ^ward  Street 

San  Francisco,  California 

Bankers  Life  Insurance  Company  of  Nebraska 
Cotner  at  0  Street 
Lincoln,  Nebraska 

Bell  Telephone  Laboratories  (3) 

Ifarray  Hill,  New  Jersey  (Proposed) 

Bell  Telephone  Laboratories  (3) 

Whlppany  Road 

Whippany,  New  Jersey  (Proposed) 

California  Institute  of  Technology 
Jet  Propulsion  Laboratory 
4800  Oak  Grove  Drive 
Pasadena  5,  California 

Chase  Manhattan  Bank 
57  William  Street,  Room  200 
New  York,  N.  Y. 

Combustion  Engineering,  Inc. 

200  Madison  Avenue 
New  York  16,  N.  Y. 

(Installation  Newark,  New  Jersey) 

Consolidated  Edison  Company  of  Hew  York 
4  Irving  Place 
New  York  3,  N.  Y. 

Convair  (2) 

Port  Worth,  Texas  (Proposed) 

Eastjuan  Kodak  Company  (2) 

Rochester,  New  York 

El  Paso  Natural  Gas  Company  (2) 

P.  0.  Box  1492 
El  Paso,  Texas 

Esso  Standard  (2) 

Humble  Oil  &  Refining  Company 

P.  0.  Box  551 

Baton  Rouge,  Louisiana 

Firestone  Tire  &  Rubber  Company  (2) 

Akron  I7,  Ohio 

Ford  Motor  Company 
Dearborn  Stamping  Plant,  Box  494 
Controller's  Office 
Dearborn,  Michigan  (Proposed) 

Ford  Motor  Company  (2) 

Ford  Division 
Rotunda  and  Southfield 
Dearborn,  Michigan  (Proposed) 

Ford  Motor  Company  (2) 

Manufacturing  Services 
Rouge  Office  Building 
Dearborn,  Michigan  (Proposed) 

General  Motors  Corporation  (2) 

A.  C.  Spark  Plug  Division 
1300  N.  Dort  Highway 
Flint,  Michigan  (Proposed) 

General  Motors  Corporation 
Allison  Division 
Indiemapolis  6,  Indiana 
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General  Motors  Corporation 
Research  lahoratories 
12  Mile  Mound  Roads 
Warren,  Michigan 

Gulf  Research  &  Development  Company 
P.  0.  Drawer  2038 

Pittsburgh  30>  Pennsylvania  (Proposed) 

Bighes  Aircraft  Company 

5405  West  102nd  Street 

Los  Angeles,  California  (Proposed) 

International  Business  Machines  Corporation 
Scientific  Computations,  Laboratory 
Endlcott,  New  York 

International  Business  Machines  Corporation 
Data  Systems  Division  ' 

Poughkeepsie,  Hew  York 

International  Business  Machines  Corporation 
Methods  DS  Manufacturing 
South  Road 

Poughkeepsie,  New  York 

International  Barvester  Company 
1301  West  22nd  Street 
Broadview,  Illinois  (Proposed) 

International  Harvester  Company 
Motor  Truck  Division,  Box  1109 
Meyer  Hoad 
Fort  Wayne,  Indiana 

The  Marq.uardt  Corporation 
16355  Satlcoy  Street 
Van  Nuys,  California 

The  Martin  Company 
Baltimore,  Maryland  (Proposed) 

The  Martin  Company 
Denver,  Colorado 

Minnesota  Mining  8c  Ifenufacturlng  Company  (3) 
900  Bush  Avenue 
St  Paul  6,  Minnesota 

Newport  News  Ship  and  Drydock  Company 

Washington  Avenue 

Newport  News,  Virginia  (Proposed) 

The  Ohio  Oil  Company  (2) 

539  South  Main  Street 
Findlay,  Ohio 

Pratt  and  Whitney  (2) 

Florida  Research  &  Development  Center 
United,  Florida 

Republic  Aviation  Corporation 
Farmlngdale,  L.  I.,  New  York 

Sandia  Corporation  (2) 

Albuquerq.ue,  New  Mexico  (Proposed) 

Service  Bureau  Corporation 
IBM  Plant 

San  Jose,  California 

Socony  Mobil  Oil  Company,  Inc. 

150  B.  42nd  Street 
Hew  York  IT,  N.  Y. 

Standard  Oil  Company  of  California 
ELectronlc  Computing  Center 
225  Bush  Street 

San  Francisco  20,  California  (Proposed) 


Standard  Oil  Company  of  Indiana 
EDP  Department 
2400  Hew  York  Avenue 
Whiting,  Indiana 

Standard  Oil  Company  of  Ohio  (3) 

TI7  Republic  Building 
Cleveland  I5,  Ohio 

Texaco,  Incorporated,  (u) 

P.  0.  Box  2332 
Houston  1,  Texas 

Western  Electric  Company  (3) 

T7  South  Wacker  Drive 
Chicago  23,  Illinois  (Proposed) 

Western  ELectrlc  Company  (3) 

100  Central  Avenue 
Kearny,  Hew  Jersey 

Westin^ouse  Electric  Corporation 

Sharpsvllle  Avenue 

Sharon,  Pennsylvania  (Proposed) 

Johns  Hopkins  University 
Johns  Hopkins  Road 
ScaggsvlUe,  Maryland 

Midwestern  Universities  Research  Association 
2203  University  Avenue 
Madison  5>  Wisconsin 

Yale  University 
Computing  Center 
135  Prospect  Street 
New  Haven,  Connecticut 

REMARKS 

General  Motors  Allison  Division 


The  l4oi-l  is  scheduled  for  sblpment.  The  present 
specifications  and  prices  are  as  follows; 


Monthly 

Qty  tfolt 

Rental 

1  1401  C-3 

♦3,585.05 

This  price  Includes: 

Advanced  programming 

♦105 

Column  Binary 

100 

Hl^-Low-Equal  Compare' 

75 

Print  Storage 

575 

1  1402 

558.25 

1  1403-2 

786.63 

Printing  Arrangement  F 

2  729  rr 

at  710.50 

The  1401-2  is  also  scheduled  for  shipment.  The 

present  speclflcatiDns  and  prices  are  the  same  as 
the  l401-l  above  with  the  exception  of  1  729  II. 

The  l401-3  iB  scheduled  for  shipment  in  Ifey  I96I. 
The  present  specifications  and  prices  are  as  follows: 

1  i4oi  c-4  ♦3,801.18 


This  price  includes: 

Advanced  programming 

♦105 

Column  Binary 

100 

Hl'^-Low-Equal  Compare 

75 

Print  Storage 

375 

Multiply  Divide 

325 

Back  Space  File  RPQ 

4o 

1 

1402 

558.25 

1 

1403 

786.63 

Printing  Arrangement  F 

1 

1406 

583.65 

1 

129  n 

710.50 
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IBM  1410 

IBM  l4l0  Data  Processing  System 


MANUFACTURER 

Hiitemstional  Business  Machines  Corporation 


The  nev  IBM  greatly  extends  the  range  of  Intermediate  coniputers  for  commercial  data  processing.  Togeth¬ 
er,  the  lUlO  and  the  1401  system  form  a  compatlhle  machine  family.  Transition  from  a  l401  to  a  I4l0  is  possl- 
hle  with  a  minimum  of  syst^  developnent  costs. 

Shorn  here  is  an  exp^ded  RAMAC  1410  system.  The  l4io  comes  in  card,  magnetic  tape,  RAMAO  and  RAMAC  tape 
models.  With  five  RAMAC  disk  storage  units,  the  1410  can  store  100-million  characters  of  information  for  in¬ 
line  processing. 

Operator  is  seated  at  the  I4l5  console.  From  left  to  right  in  Background  are  the  1405  printer,  the  1402 
card  read  punch,  the  l4ll  processing  unit  and  the  1011  paper  tape  reader.  The  girl  is  standing  in  front  of 
the  1412  magnetic  character  reader  used  with  the  l4l0  in  hanking  applications.  To  her  right  are  a  l405  disk 
storage  unit,  a  7550  low-cost  magnetic  tape  unit  and  two  729  magnetic  tape  units.  The  l4l0  can  handle  a  toted 
of  twenty  tape  units. 


APPLICATIONS 

Portions  of  this  description  have  Been  reprinted 
By  permission  from  IBM  General  Information  Manual 
I4l0  Data  Processing  System,  Copyright  i960  By  Inter¬ 
national  Business  Machines  Corporation. 

large  volume  commercial  data  processing  eind  rapid 
scientific  oonputations .  System  is  availaBle  in  a 
variety  of  configurations.  The  three  Basic  config¬ 
urations  eire  the  IBM  l4l0  Card  System,  the  IBM  l4l0 
Tape  System  and  the  IBM  RAMAC  l4l0  System. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Decimal  digits/word  VarlaBle 

Decimal  dlgits/instruction  1  to  12 

Instruction  word  format  _ 


Op  Code 

A-or  I-address 

B-address 

d-oharacter 

X 

XXXXX 

XXXXX 

X 

(X-control  field) 
XXX 
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Operations  which  may  he  performed  are  addressing 
operations,  program  control  operations,  arithmetic 
operations,  logic  operations.  Indexing,  general  data 
operations.  Input-output  operations  and  checltlng 
operations. 

To  read  out  an  address  from  storage,  a  device  Is 
needed  to  accept  the  address  characters  and  keep 
them  until  the  complete  address  has  heen  read  out. 

The  devices  used  to  do  this  are  the  address  registers. 

Instruction  Address  Eeglster.  The  Instruction  Ad¬ 
dress  Beglster  Is  a  5-oharaoter  register.  The  address 
read  Into  It  specifies  the  Initial  address  of  an  In¬ 
struction  In  core  storage. 

A-Address  Register.  This  register  accepts  a  5-char- 
acter  address  that  specifies  the  storage  location  of 
the  first  A-field  character  Involved  In  the  operation. 

B-Address  Register.  This  register  accepts  a  5-ohar¬ 
aoter  address  that  specifies  the  storage  location 
of  the  first  B-fleld  character  Involved  In  the  opera¬ 
tion. 

Op  Register.  The  Op-reglster  (operation)  is  a  1- 
charaoter  register  that  stores  the  operation  code  of 
the  instruction  in  process. 

l/O  Channel  Select  Register,  Unit  Select  Register, 
and  Unit  Humber  Register.  These  registers  accept 
the  hundreds,  tens,  and  unit  positions  of  the  X-cpn- 
trol  field  that  designates  an  I/O  device.  The  hun¬ 
dreds  position  specifies  the  data  transmission  channel. 


Ehoto  by  International  Business  Machines  Corporation 

The  tens  position  specifies  the  I/O  device.  The 
units  position  specifies  the  number  of  that  device 
such  as  tape  drive  2. 

There  are  I5  Indexing  Registers  of  5  characters 
each. 

The  ll|-10  uses  stored-program  instructions  to  cause 
Input  and  output  devices  to  operate.  These  instruc¬ 
tions  perform  all  the  tape,  RAMAC,  arithmetic,  logical, 
general  data,  and  miscellaneous  operations.  The  act¬ 
ual  operation  to  be  performed  is  Indicated  by  the  for¬ 
mat  and  contents  of  the  Instruction  itself. 

The  basic  instruction  foimat  for  the  ihlO  is  divided 
Into  If  parts  -  the  operation,  code,  the  A-or  I-address 
(5-charaoterB),  the  B-address  (5-oharaoters),  and  a 
d-character  modifier  to  the  operation  code.  Because 
of  the  variable  length  instruction  format,  the  length 
of  a  valid  instruction  can  vary  from  1  to  12  characters. 
An  instruction  word  may  also  have  an  X-oontrol  field 
(5-characterB)  which  designates  an  Input-output  device. 

Programming  aids  Include  basic  autocoder,  advanced 
autocoder,  with  Macro  instructions  and  an  Input/output 
package,  FORTRAN,  report  generator,  tape  sorts,  RAMAC 
sorts,  utility  programs,  and  COBOL. 
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ARITHMETIC  UNIT 


Add  to  storage  system  of 
these  operations. 
Arithmetic  mode 
Timing 
Operation 


logic  Is  used  to  perform 

Earallel 

Synchronous 

Concurrent 


STORAGE 

Kb.  of  Access 

Media  Characters  Mlcrosec 

Magnetic  Core  40,000  4.5/char 

Magnetic  Disc  (l405)  10,000,000(Model  l)  100,000  min 
20,000,000(Model.2)  800,000  max 
Up  to  5  disc  units  may  he  connected  to  the  system. 
Thus,  5  Model  2  RAMAC  units  will  have  a  capacity  of 
100,000,000  digits. 

Magnetic  Tape  T29  (H  and  IV) 

Ho.  of  units  that  can  he  connected  10  Units 
Ho.  of  char/llnear  Inch  200  or  556  Char/lnch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 

Tape  speed  75  or  112.5  Inches/sec 

Transfer  rate  15,000;  22,500;  41,667;  62,500  Chars/ 

sec 

Start  time  10  .'8  or  7.3  MlUisec 

Stop  time  10.8  or  7-3  MlUisec 

Average  time  for  e:q)erlenced 
operator  to  change  reel  of  tape  30  -  60  Seconds 
Hiysloal  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

Composition  l^lar 

Hylai'  is  DuPont's  registered  trade  mark  for  Poly¬ 
ester  Film. 

IBM  Magnetic  Tape  Unit  7330  operates  at  less  speed 
and  cost  than  the  729  Units.  Both  units  utilize  the 
two  gap  head  and  dual  level  sensing.  Thus,  a  parity 
error  is  detected  when  the  character  is  written. 

Characteristics  of  the  disc  files  are  10  or  20 
million  alpha-numeric  characters  per  file,  up  to  five 
files  -  100,000,000  characters,  up  to  3  arms  per  file- 
maximum  of  12  arms  to  a  system,  200  characters  per 
record,  average  access  time  •  5OO  ms.  -  6OO  ms.,  one 
instruction  to  read  a  full  track  -  1,000  characters, 
and  read  and  write  overlapped  with  processing  if 
overlap  device  is  on  Channel  1. 


INPUT 


Media  Speed 


Cards  (l402-2  Read/punch)  800  cards/mli 

Ma^etlc  Tape 

729  H 

15,000  or  41,000  char/sec 

729  IV 

22,500  or  62,500  char/sec 

7330 

7,200  or  20,000  char/sec 

Paper  Tape 

500  char/sec 

OUTPUT 

Media 

Speed 

Cards  (l402-2  Head/punch)  250  cards/mln 

Printer  (l403)  600  lines/min 

Magnetic  Tape  As  above 

System  utilizes  an  IBM  l4l4  Input-Output  synchron¬ 
izer,  allowing  CPU  to  conBiute  while  an  input-output 
device  is  operating.  Card  units  are  cpa^letely 
birffered  and  checked.  Printer  operates  at  75  inches/ 
second,  100  or  132  char/line,  with  high  speed  carriage 
skipping..  Magnetic  tape  units  have  optional  overlap 


and  dual  gap  heads  for  write;  chcclring. 

The  characteristics  of  the  input-output  synchron¬ 
izers  are: 

The  l4l4-I  has  controls  for  729  Units  and 
can  attach  10  tapes  to  I4l4-I. 

The  l4l4-II  has  controls  for  7330  Tape  Units  and 
can  attach  10  tapes  to  l4l4-II. 

The  l4l4-III  has  controls  for  1402  Card  Read/punch 
and  1403  Printer,  can  attach  l-l402  and  l-i403,  and. 
has  controls  and  buffers  for  other  devices,  e.g.  paper 
tape  input  at  5OO  char/sec,  which  uses  5,  6,  J,  or  8 
channel  tape. 

System  can  have  a  mmimum  of  three  l4l4's,  one 
l4l4-III,  and  two  l4l4-il's  or  I's,  thus  a  maximum 
of  20  tapes  is  possible. 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

System  is  composed  of  solid  state,  printed  circuit, 
modular-cube  components. 


CHECKING  FEATURES 

Special  checking  features  in  the  IBM  I4l0  Data  Pro¬ 
cessing  System  assure  reliability  and  accuracy  of 
results.  Checks  must  be  made  on  the  validity  of  data 
handled  by  the  input-output  units  and  one  the  handling 
of  data  within  the  system  itself.  Some  of  the  checks 
Include:  legitimate  instruction  codes,  arithmetic 
overflows,  valid  signs  of  numerical  quantities,  and 
many  others. 

In  many  cases,  it  is  not  necessary  to  interrupt 
machine  operation  when  an  error  condition  is  detected. 
The  programner  can  insert  branch  instructions  to  rec¬ 
ognize  certain  types  of  errors  as  exceptions.  An 
error  in  reading  a  record  from  tape,  for  example,  can 
be  programaed  to  backspace  the  tape  and  re-read  the 
record.  If  a  correct  reading  is  obtained  the  second 
time,  normal  operation  continues.  If  the  error  per¬ 
sists,  operation  can  be  interrupted,  or  the  incorrect 
record  can  be  noted  and  operation  continued. 

Some  machine  check  indicators,  however,  stop  all 
processing  immediately.  They  indicate  such  conditions 
as:  a  blown  fuse,  a  broken  tape,  and  card  Jams. 

Three  internal  self-checking  features  incorporated 
into  that  l4l0  system  are  parity,  validity,  and  hole 
count. 

Parity  Checking 

The  l4l0  uses  an  odd-bit  parity  system  of  record¬ 
ing  blnary-coded-decimal  information.  Each  character 
is  checked  at  various  locations  in  the  system  to  be 
sure  that  it  has  an  odd  number  of  bits. 

If  a  parity  error  occurs,  a  console  light  is  turned 
on  to  indicate  the  error  location. 

Validity  Checking 

If  an  invalid  combination  of  punches  enters  the 
system  through  the  card  reader,  the  validity-check 
circuits  detect  it  and  turn  on  the  read-check  light 
on  the  card  reader. 

Hole-Count  Checking 

To  provide  additional  reliability  of  data  that  ore 
read  or  punched,  the  system  emplrys  a  hole -count 
check  feature.  To  perform  hole -count  checking,  the 
system  keeiJS  an  internal  count  of  the  total  number 
of  holes  re'id.  from  each  column  at  the  read-check  sta¬ 
tion.  The  system  compares  this  number  against  another 
oovmt  of  t).e  total  number  of  holes  read  from  the  same 
column  of  the  same  card,  when  it  passes  the  read  sta¬ 
tion.  Holt -count  checking  is  also  performed  during 
punching  operations.  The  ooimt  of  the  total  ninuber 
of  holes  to  be  punched  in  each  column  is  retained 
internally  for  one  punch-feed  cycle.  Another  column- 
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by-column  hole  count  is  taken  when  this  same  card 
passes  the  punch-check  station,  and  the  two  counts 
are  compared. 


If  a  hole-count  error  (unequal  conq^ison  of  hole- 
count  toteils)  occurs  in  the  reader  or  punch,  the 
system  indicates  the  unit  in  error. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


.Unit 

Dimensions  (inches) 
Width  Depth  Height 

Weight  (lbs) 
(Maximum) 

Service  Clearance  (Inches) 
Sides  Front  smd  Rear 

KVA 

1402  Model  2 

58 

50  5/8 

45 

i,4oo 

56 

56 

1403 

47  5/4 

29 

55  1/4 

750 

50 

56 

1405 

61 

50 

70 

2,090 

48 

50 

5.5 

14U 

146 

51 

70 

2,800 

2 

43 

i4,o 

l4l4  Models  1,  2,  5 

58 

51 

70 

600 

2 

43 

l4l4  Model  4 

74 

51 

70 

1,200 

.  2 

43 

1415 

70 

29  , 

44 

300 

- 

T29  II,  IV 

29  1/8 

55  7/8 

69  1/4 

1,200 

2 

50 

1.5 

7330 

29 

51 

58 

500 

2 

50 

liO 

Compressor 

40 

55 

29 

700 

50 

30 

4.0 

System  requires  208V  or  a30V  (^105t),  J  phase,  60  cycle. 
Arrangement  of  units  of  the  l4l0  depends  largely 


on  the  size  and  shape  of  the  machine  area,  the  system 
configuration,  and  the  cable  lengths  available.  Other 
factors  to  consider  are  customer-engineering  service 
space,  operator  convenience,  and  visibility  of  units 
from  a  central  operating  position.  Where  space  is 
limited,  service  clearance  of  adjacent  units  may  ovfjr- 
lap. 

Storage  and  file  area  for  cards,  forms,  and  magnetic 
tape  should  be  located  conveniently  in  or  near  the  ■ 
machine  room.  Space  near  the  IhlO  is  also  required 
for  customer-engineering  test  and  maintenance  equip¬ 
ment. 

The  I4l0  system  does  not  require  raised  flooring. 
However,  a  raised  floor  reduces  the  possibility  of 
damage  to  cables,  and  presents  a  more  attractive 
appearance  of  the  installation. 

Air  conditioning  equipment  must  maintain  the  machine- 
room  area  within  certain  limits  of  temperature  and 
humidity: 

Ten^ierature  60  - 

Relative  humidity  20  -  805( 

Air  Filtration  205(  minimum  (by  Hatlonal  Bureau 
of  Standards  discoloration  test) 

These  limits  can  be  extended  to  50-110°F.  and  0-80^t 
R.  H.  during  non-operational  periods.  I«w  tempera-  ’ 
ture  and  high  humidity  may  cause  moistiu:e  condensa¬ 
tion.  High  temperatures  deteriorate  solid-state  com¬ 
ponents  . 

If  IBM  cards  and  magnetic  tape  are  not  stored  in 
the  machine  room,  the  storage  surea  should  be  main¬ 
tained  at  50-90°F.  and  30-65?6  R.  H.  for  IBM  cards, 
and  40-120°F.  and  O-SOjt  R.  H.  for  magnetic  tape. 
Recording  instruments  are  recommended  to  provide  a 
continuous  record  of  temperature  and  humidity  condi¬ 
tions  in  both  the  machine  room  and  storage  eirea. 

Normal  room  air  conditioning  .is  usually  adequate  to 
accommodate  the  added  heat  generated.  The  table  shows 
the  approximate  heat  dissipation  and  air -flow  for 
units  of  the  l4l0  system. 


Unit 

BTU/hr 

CFM 

1402  Model  2 

5,600 

390 

1405 

2,600 

310 

1405  (first  unit) 

7,240 

800 

each  additional  1405 

4,4oo 

600 

14U 

18,000 

2,000 

l4l4  Model  1 

2,130 

500 

Model  2 

1,825 

500 

Model  3 

2,560 

500 

Model  4 

5,560 

1,000 

1415 

940 

— 

729  II 

4,310 

550 

IV 

5,520 

550 

7550 

2,400 

4oo 

Compressor 

10,800 

500 

COST,  PRICE  AND  RENTAL  RATES 

Basic  System 

Central  Processing  Unit  l4ll 


Card  Read-Punch 

1402-2 

Hi^  Speed  Printer 

Console 

1415 

Additional  Equipment 

Magnetic  Tape 

729  II 

Magnetic  Tape 

729  IV 

Magnetic  Tape 

7350 

Disc  Storage 

1405 

Input-Output  Synchronizer  l4l4-l-2-5-4 


ADDITIONAL  FEATURES  AND  REMARKS 

Add  to  memory  type  instructions 
Add  two  fields  and  store  result  in  one  instruc¬ 
tion 

No  limit  on  size  of  result 
Table  look-up  on  high-low-equal  or  any  combination 
Edit,  and  expanded  edit,  are  standard 
Multiply  and  divide  are  standard 
Any  instruction  can  be  indexed 
Fifteen  5~POSltion  index  registers 
Increment  or  decrement 

Move  entire  record  or  any  part  with  one  instruction 
Additional  logical  instructions 
Hi^-low-equal  compare 
Zero  balance  test 
Overflow  test 
Test  digit  or  character 
Store  address  register  instructions 


INSTALLATIONS 

International  Business  Machines  Corporation 
590  Madison  Avenue 
Hew  York,  H.  X. 
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Photo  by  International  BusineBO  Machines  Corporiitlon 

Engineer  adjusts  paper  tape  which  feeds  data  to  IBM  1620  Data  Processing  System  ot  the  rate  of  IJO  choivioterc 
a  second.  Ihe  IBM  1620  is  a  compact,  aU-transistorlzed  computer  which  handles  the  complicated  formulas 
encountered  in  solving  engineering  and  scientific  problems  in  industry.  Additions  and  subtrectionr  are  jor- 
formed  by  the  1620  at  the  rate  of  more  than  ITOO  a  second  for  five-digit  numbers  Tl.e  use  of  conventional, 
decimal  arithmetic  and  simplified  programming  teclinlques,  large-capacity  core  memory,  and  ]  Igh-spoed  opera¬ 
tion  are  among  features  of  the  new  computer.  A  general  purpose  computer  in  the  Bclontlflc  area  that  features 
magnetic  core  storage. 


APPLICATIONS 

Manufacturer 

System  is  used  for  the  solution  of  problems  in  petro¬ 
leum,  public  utilities,  optics,  general  manufacturing, 
general  engineering,  civil  engineering,  and  electronics. 
American  Machine  &  Foundry  Co.,  Mechanics  Research  Dlv. 
Located  at  7501  North  Natchez  Avenue,  Niles,  Illinois, 
the  system  is  used  primarily  for  parachute  design, 
thermodynamics  (e.g.  heat  engines),  structural  design, 
soil  loading,  operations  research,  and  servo  system 
analysis. 


PROGRA.V!MING  AND  NLIA/ieRICAL  SYSTEM 

Manufactm'er 

Internal  numbei  system  Binary  coded  Aeolmnl 
Beclmal  d-lgits/woid  Variable  fieid 

Eecimal  dlgits/instruction  12 

Instiuotlons/vrord  Variable  field  1  per  12  digits 
•instructions  decoded  32 

Arithmetic  system  FI:-. "id  point 

Variable  field  fixed  point;  progroJlmied  floating 
pi.lnt  (8.5  mlUlseo/floating  aid). 

Instruction  type  'fwo  address 

N\JBber  range  VoriaLI  field 
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Instruction  vord  format 


1  2 

3  7 

5ii 

00 

Operation  ' 

P-Address 

: '  "  Q  Address.  ^  ■ 

Automatic  coding  includes  Symbolic  Programming  Sys¬ 
tem,  ForTran,  and  Gro  Iran. 

Indirect  addressing  plus  immediate  Instructions 
are  available  Instead  of  indexing.  Immediate  Instruc¬ 
tions  are  standard.  Indirect  addressing  Is  optional 
at  $25  monthly  rental.  Branch  transmit  Instruction 
provides  single  Instruction  linlcage  to  subroutines. 


CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 


Dlodes/Qusm  Diodes/Quan  Diodes/Quan 

GS  174  AES  48  AS  1 

FS  3ile  js:  24  A0  26 

AAS  498 

Transistors/Quan  Iransistors/Quah,  Sransistors/Quan 

4  059  969  078  36 

015  48  065  48  083  172 

025  436  071  78  086  4o 

033  1,557,  , 

Magnetic  Cores/Quan  Magnetic  Cores/Quan 

-  -  -  24  200 


17 

18 


120,000 

384 


ARITHMETIC  UNIT 

Manufacturer 

Incl  Stor  Access 
Micro sec 

Add  (10  digit)  960 

Milt  (10  digit)  17,700 

Dlv  16,800 

The  1620  is  a  2-address  system  and  times  given 
above  Include  access  time  to  the  two  operands  and 
the  storing  of  the  result. 

Divide  time  includes  loading  dividends. 

Table  look  up  arithmetic  Is  used.  Table  is  stored 
in  main  memory  of  magnetic  cores. 

Arithmetic  mode  Serial 

Timing  Synchronous 

(^ration  Sequential 


STORAGE 

Manufacturer 


Medium  No.  of  Words 
Magnetic  Core  Variable  Field 


No.  of  Access 

Digits  Miofosec 

20,000-60,000  20 


INPUT 

Manufacturer 

Media  Speed 

Paper  Tape  I50  char/sec  (3-channel) 

IRypewrlter  Manual.  (Alphanumeric) 

Cards  25O  cards/mln  (Buffered) 


Manufacturer 


Media 

Paper  Tape 

15 

Typewriter 

10 

Cards 

125 

OUTPUT 


Speed 

char/sec  (8-chenael) 
char/sec  (Alphraiumeric) 
cards/mln  (Buffered) 


CHECKING  FEATURES 

Parity  check  on  input,  output,  and  internal  manipu¬ 
lations  of  data. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  2  Kw 

Area,  computer  22  sq  ft 

Weight,  computer  1,210  lbs 

Special  air  conditioning  or  site  preparation  are 
not  required. 

AMF 

Installed  in  air  conditioned  building.  No  special 
modifications  were  made. 


PRODUCTION  RECORD 

Time  required  for  delivery  10  months 

PERSONNEL  REQUIREMENTS 

AMP 

One  supervisor  and  one  programmer  for  one  8-hour  shift. 
Operation  tends  towai'd  open  shop. 

Methods  of  training  includes  group  instruction  in 
Fortran. 

FUTURE  PLANS 

The  following  organizations  are  replacing  their 
IBM  610  Systems  with  the  IBM  1620  Systems: 

U.  S.  Naval  Propellant  Plant,  Crane,  Indiana 
U.  S.  Army  Transportation  Research  Command,  Mathe¬ 
matical  Sciences  Division,  Fort  Eustis,  Virginia 

Lockheed  Electronics  Company,  Plainfield,  Hew  Jersey 
University  of  Louisville,  Computing  Laboratory, 
Louisville  8,  Kentucky 

INSTALLATIONS 

American  Machine  &  Foundry  Co.,  Mechanics  Research 
Division,  7501  N.  Natchez  Avenue,  Niles,  Illinois 
Institute  of  Technology,  Air  University,  Wri^t- 
Patterson  Air  Force  Base.  Ohio 


Manufacturer 

Compo.\ents 

1620  Central.  Processing  Unit 
Automatic  Divide 
Indirect  Addressing 

1621  Paper  Tape  Reader 

1622  Card,  Rend.  Punch 

1623  Core  Storage 
(20,000  poiiltlons) 
(40,000  positions) 

961  Tape  Punch  (8-track) 


COST,  PRICE  AND  RENTAL  RATES  Monthly  Mainteimuice 

Ch^ge  Based  on  Age 


Model  or 

Monthly 

Purchase 

of  Machine  .in:  Months 

Feature  No. 

Charge 

&ice 

0-36 

37-72 

73-108 

i . 

$1,375 

$64,000 

$76.75 

$78.50 

$81.00 

47 

55 

2,400 

2-75 

2.75 

2.75 

495 

25 

1,150 

1.50 

1.50 

1.30 

1 

200 

9,100 

14.50 

14.50 

17.50 

1 

625 

30,000 

51.00 

68.25 

94.00 

1 

800 

39,500 

29.00 

32.50 

36.00 

2 

1,275 

62,400 

35.75 

39-50 

45.25 

1 

25 

1,400 

4.75 

5.25 

6.75 

Itonthiy  charges  and  rental  rate,  plus  taxes  when  appllcahle.  (Note;  In  our  opinion,  the  1620  system,  with 
the  exception  of  the  9^1  Tape  Punch,  at  the  present  time  is  considered  not  to  be  subject  to  Manufacturers* 
Federal  Exise  Tax, ) 

Monthly  maintenance,  charge  applies  to  first  176  hours  of  use.  Each  hour  of  use  heyoiid  the  176  is  billable 
at  the  rate  of  l/l76fch  of  the  charge  listed. 

Purchase  price  plus  charge  to  field  install  of  $40,00  for  Automatic  Bivlde,  $35-00  for  Indirect  Addressing. 
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MANUFACTURER 

Ihteniational  BuslneBS  Machines  Corporation 
590  Madison  Avenue 
Hew  York  22,  New  York 


Photo  by  International  Business  Jfachlnes  Corporation 


Union  Carbide  Chemicals  Company 
located  at  the  Union  Carbide  Chemical  Company,  Tech. 
Center,  South  Charleston,  West  Virginia,  the  system 
Is  used  for  engineering  design  calculations  connected 
with  building  new  plants  and  chemical  processes,  re¬ 
duction  and  analysis  of  e:^rlmental  data  pertaining 
to  research  and  developnent  of  new  processes,  and 
(future)  business  and  data  processing  applications  • 
Including  cost  accounting.  Inventory  control  and 
payroll. 

Brown  University 

located  at  the  Blvlslon  of  Applied  Mathematics.,  I80 
George  Street,  PtoYldeace  6,  R.  I.,  the  system  Is 
used  for  education  In  numerical  analysis,  data  pro¬ 
cessing,  and  computer  applications  and  for  the  con¬ 
duct  of  research  In  computer  applications  In  the 
physical,  biological  and  social  sciences,  mathematics 
and  linguistics. 


APPLICATIONS 

Manufactmer 

System  Is  used  In  the  many  areas  of  management  deci¬ 
sion  criteria  such  as  engineering  design  and  develop¬ 
ment,  research,  accounting  controls  and  reports,  pro¬ 
duction,  Inventory  controls  and  reports,  and  mathe¬ 
matical  models. 

U.  S.  Army  Oversea  Supply  Agency 
located  at  the  Brooklyn  Army  Terminal,  Brooklyn  50, 
New  York,  the  computer  will  be  used  to  validate,  edit, 
maintain  supply  status  and  render  reports  for  requi¬ 
sitions  received  from  Oversea  Commands  serviced  by 
this  Agency. 

U.S.A.F.  I608th  Air  Transport  Wing  (MATS) 
located  at  the  Statistical  Services  Di'rtsion, 
Charleston  Air  Force  Base,  South  Carolina,  the  sys¬ 
tem  is  used  for  the  solution  of  problems  in  materiel, 
maintenance,  personnel,  accounting  and  fina-  3e,  air 
operations,  vehicle  management,  and  civil  engineering. 
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PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 

Internal  number  system  Decimal 

2  out  of  5  fixed  count  code 
Decimal  digits/word  10  plus  sign 

Decimal  dlglts/lnstruction  10  plus  sign 
Instructions  per  word  1 

Instructions  decoded  ■  2l^l 
Arithmetic  system  Fixed  point 

Floating  point  (optional) 
Instruction  type  One  address 

Ability  of  addressing  any  part  of  a  word 


Number  range 


Fixed  -10^°  <  X  <  +10^° 


Floating  +10"5°<  x  <  +10' 


Instruction  word  format 


Sign 

Two  Digit 

Two  Digit 

Field 

Address  of  Data 

Operation 

Code 

Indexing 

Address 

Control 

to  be  Processed 

X  1  X 

X  1  X 

X  1  X 

X  1  X  1  X  1  X 

Automatic  built-in  subroutines  include  interrupt 
system,  edit  commandsj  tape  compression,  table  look¬ 
up,  and  record  scatter-gather. 

Automatic  coding 

Autocoder  is  a  technique  of  programming  which 
allows  the  7070  to  generate  many  machine  instruc¬ 
tions  for  one  written  operation;  easily  adaptable 
to  commercial  problems. 

Fortran  is  a  technique  of  programming  in  which 
the  7070  accepts  problems  written  in  formulae  form; 
easily  adaptable  to  scientific  work. 

Report  generator  is  a  generalized  program  per¬ 
mitting  report  preparation  from  any  tape  file  con¬ 
taining  the  basic  data  required. 

Input-output  control  system  is  a  package  which 
when  included  in  a  program  automatically  schedules 
simultaneous  reading,  writing  and  processing  func¬ 
tions. 

In  addition  to  the  above,  utility  routines,  sort 
and  merge  programs  and  simulation  routines  are 
available  for  the  7070. 

Registers 

There  are  99  words  which  may  be  designated  as 
index  words  slmplify^g  program  preparation  throu^ 
automatic  address  modification  and  multiple  use  of 
single  instructions.  There  are  three  addressable 
accumulators,  an  arithmetic  register  (intermediate 
storage)  and  an  auxiliary  register. 


ARITHMETIC  UNIT 

Manufacturer 

Fixed  Point 
Incl  Stor  Access 

Microsec  Digits 

Add  72  (10+10) 

Mult  672-1,488  (lOxlo) 

Div  792-984  (1  to  5  in  quotient) 

Construction  (Arithmetic  unit  only) 

The  arithmetic  rinlt  is  constructed  of  transistors, 
diodes,  and  magnetic  cores. 

Serial  (adder) 

Synchronous  (Central  Eroc  Unit)' 
Asynchronous  (lni>ut-output  Devices) 
Sequential  (Central  Eroc  Unit) 
Concurrent  (input-output  Devices) 
unit  is  not  an  isolated  unit. 


Arithmetic  mode 
Timing 

Operation 

The  arithmetic 


Through  a  standard  automatic  priority  processing 
feature,  an  inpu^  or  output  device  can  signal  a  7070 
stored  program.  Immediately  on  completion  of  an  opera¬ 
tion.  On  the  basis  of  priority  signals,  a  stored 
program  can  determine  which  steps  to  perform  next  to 
optimize  utilization  of  all  components. 


STORAGE 

Manufacturer 

No.  of 
Words 

5,000-9,990 


Media 

Magnetic  Core 


Disc  Storage 


Noi  of 
■  Digits 
50,000  to 

99,900 
6  to  48 
million 


Mlcrosec 

6 


100-850 

mil/seo 


f2.5K  Char/sec 
7.5  Milliseo 
7.3  MlUisec 

60  Seconds 


600,000  to 
4,800,000 

Disc  storage  access  time  is  100  to  85O  milliseconds 
Magnetic  Tape 

No.  of  units  that  can  be  connected  40  Units 
No.  of  char /linear  inch  of  tape  558  Char /inch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  record  0.75  Inches 

Tape  speed  112.5  Inches/sec 

Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width  0. 5  Inches 

Length  of  reel  200-2,400  Feet 

Composition  Itylar  base 

The  above  spaolfioatlons  reflect  but  one  tape  unit 
(729-4).  There  are  other  tape  speeds  attainable 
throu^  another  tape  unit  (729-2)  with  the  tapes 
completely  compatible.  Hylar  is  DuPont's  registered 
trademark  for  its  polyester  film. 

USA  OSA 


6 

100-850 

Milliseo 


Core 

10,000 

100,000 

USAF  MATS 

Magnetic  Core 

5,000 

50,000 

Magnetic  Disk 

2,400,000 

24,000,000 

UCC 

Magnetic  Cores 

5,000 

50,000 

Brown  Unlv 

Magnetic  Core 

5,000 

Magnetic  Tape 

4  units 

6 


INPUT 

Maniifacturer 

Media  Speed 

Card  Reader  500  cards/min 

Magnetic  Tape  15,000;  22,500;  4l,600;  62,500  char/sec 
Typewriter  Remote  Inq.  Manual 
Console  Manual 

USA  OSA 

Cards  and  62,500  char/sec  magnetic  tape. 

USAF  MATS 

Cards  and  41,667  char/sec  magnetic  tape. 

UCC 

Cards 

Brown  Unlv. 

Cards,  magnetic  tape,  and  typewriter 
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OUTPUT 

Manufacturer 

Media  Speed 

Card  Punch  250  cards/min 

Magnetic  Tape  15,000;  22,500;  '41,600;  62,500  char/sec 
Printer  I50  lines/taln  120  alphanujn  char/line 

Typewiter  600  char /min 

Peripheral  operations  i.e.  card  to  tape,  tape  to 
printer,  and  tape  to  card  will  in  many  cases  replace 
card  input,  printer  and- card  output  and  he  done  by 
the  IBM  l401  Data  Processing  System.  Speeds  are  as 
follows: 

800  cards/min 
600  llnes/mln 
250  cards/min 


Card  Read 
Printer 
Card  Punch 
USA  OSA 

Tape 

Card 

Typewriter 

USAF  MATS 
Magnetic  Tape 


62,500  char/sec 
250  cards/min 
10  char/sec 

41,667  char/sec 
(729  il  Tape  Drive) 


Weight,  computer  41,000  lbs 

Weight,  air  conditioner  15,000  lbs 

Site  preparation  consisted  of  building  modifica¬ 
tion,  power  Installation,  floating  floors  and  air 
conditioning. 

USAF  MATS 

Power,  computer  39-8  KVA 

Bower,  air  conditioner  24  Kw 

UCn 

Power,  computer  I8.6  KVA 

Area,  computer  864  sq  ft 

Floating  floor. 

Brown  Univ. 

Computer  is  housed  in  a  separate  building,  designed 
by  Philip  Johnson,  Associates,  for  the  purpose. 

PRODUCTION  RECORD 

Manufacturer 

Time  required  for  delivery  approx  12  months 

COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 


Punched  Cdrds  250  cards/min 

Monthly 

Purchase 

UCC 

Model 

Rental 

Price 

Cards  250  cards/min 

^29 

Magnetic  Tape  Unit 

2 

$  700 

$  27,500 

Brown  -Univ. 

4 

900 

48,500 

Cards,  printer,  magnetic  tape,  and  typewriter. 

7150 

Console  Cntrl  Unit 

1 

300 

13,050 

7300 

Disk  Storage 

1 

975 

62,200 

2 

1,500 

74,800 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

7301 

Core  Storage 

1 

2 

3,500 

6,800 

160,000 

285,400 

Manufacturer 

7400 

Printer 

1 

950 

4l,  500 

Type  Quan-tlty 

7500 

Card  Reader 

1 

400 

18,000 

Magnetic  Cores  300,000  5,000  words  memory 

7501 

Console  Card  Reader 

1 

75 

3,700 

600,000  10,000  words  memory 

7550 

Card  Punch 

1 

550 

24,600 

7600 

;input -Output  Control 

1 

1,400 

63,000 

CHECKING  FEATURES 

7601 

Arith  &  Prog  Cntrl 

2 

1 

800 

3,000 

33,000 

138,100 

Manufacturer 

7602 

Core  Storage  Control 

1 

1,400 

65,200 

The  transfer  of  Infoimiation  between  memory  and  the 

2 

1,600 

75,950 

arithmetic  and  programming  unit  or  input/output  de¬ 

3 

1,500 

69,800 

vices  is  completely  checked  for  validity. 

4 

1,800 

85,800 

All  Input/output  devices  Including  card  readers. 

5 

1,900 

88,500 

card  punches,  taps  units  and  printers  are  validity 

7603 

Input -Output  Synch 

1 

1,000 

46,050 

checked  on  transfer  of  information.  For  example. 

2 

1,30b 

59,250 

tape  units  have  dual  read/write  heads  which  check 

3 

1,350 

62,050 

writing  validity  at  the  time  the  record  is  created. 

4 

1,650 

75,250 

All  arithmetic  operations  are  checked. 

5 

2,000 

91,250 

6 

1,700 

78,050 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

7 

8 

1,600 

1,950 

72.450 

86.450 

Manufacturer 

9 

2,300 

104,450 

Power,  computer  19-3  KVA 

7604 

Tape  Control 

1 

2,700 

122,550 

Weight,  computer  23,150  It’s 

2 

1,850 

94, 000 

It  is  suggested  that  the  space  requirements  for  the 

7605 

Disk  Storage  Cntrl 

1 

5,900 

174,000 

7070  be  extracted  from  actual  Installations,  as  this 

7802 

Power  Converter 

1 

400 

18,700 

figure  can  vary  widely.  Physical  planning  manual 

7900 

Inquiry  Station 

1 

250 

10,300 

available  from  manufacturer. 
USA  OSA 


Maintenance  contract  available 


Power,  computer  30  Kw  5**  KVA  0.75  pT 

A  sample  7070  installation  rental  is  as 

follows : 

Power,  air  cond  54  Kw  .  72  KVA  0.75  pf 

Monthly 

Volume,  computer  1,130  cu  ft 

Quantity 

Machine 

Rental 

Volume,  air  conditioner  8OO  cu  ft 

8 

729-2 

Tape  Units 

$5,600 

Area,  computer  1,600  sq  ft 

1 

7150 

Console  Control  Unit 

300 

Area,  air  conditioner  80O  sq  ft 

1 

7501 

Core  Storage  (5,000  words) 

3,500 

Room  size,  computer  40  ft  x  40,  ft 

1 

7501 

Console  Card  Reader 

75 

Room  size,  air  oondi  20  ft  x  40  ft 

1 

7600 

Input/output  Control 

825 

Floor  loading  400  Ibs/sq  ft 

1 

7601 

Arith,  &  Prog.  Control 

3,000 

2,800  lbs  conoen  max 

1 

7602 

Core  Storage  Control 

1,600 

Capacity,  air  condition  50  Tons  (incl  transceiver 

1 

7604 

Tape  Control  (2  channel) 

2,700 

room) 

1 

7802 

Power  Converter 

4oo 

$18,000 
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This  is  a  tape -oriented  system.  For  card-tape, 
tape-card,  tape-printer  operations,  a  1401  machine 
would  he  used.  This  equipment  is  described  else¬ 
where  in  the  writeups-. 

_  The  above  rental  rates  Include  customer  engineer¬ 
ing  maintenance  and  parts  and  cover  the  first  Vj6 
hours  a  month  the  system  is  in  use.  Each  hour  of 
use  thereafter  is  subject  to  a  rate  of  I/176  of  405t. 

A  maintenance  contract  is  available  for  components 
of  a  purchased  system  at  rates  per  a  published  sched¬ 
ule. 

Purchase  price,  typical  system:  ^13,250 

Rental  price,  typical  system:  $  17,4-00  monthly 

USA  OSA 

Rental  is  $27,950/month. 

I-727  Tape  Drive,  1-720  II  Printer,  and  I-766 
Printer  Control,  rents  at  a  total  of  $4,950/month. 

Maintenance  Included  in  rental. 

USAF  MATS 


Quantity 

Type 

Monthly  Ren 

1 

7150 

$  300 

2 

7300 

’  3,000 

1 

7301 

3,500 

1 

7500 

4oo 

1 

7550 

550 

1 

7600 

1,400 

1 

7601 

3,000 

1 

7602 

1,900 

1 

7603 

2,050 

1 

7604 

2,700 

1 

7605 

3,900 

1 

7802 

4oo 

1 

7900 

250 

4 

729 

2,800 

1 

553 

765 

2 

Typewriter 

420 

UCC 

$27,355 

Basic  7070/oard  input/card  output  cost  $580,000. 

407  Printer,  storage  for  panel  boards,  keypimch, 
and  above  system  rental  at  $12,700/month. 

The  407  rents  at  $850/month. 

Brown  Univ. 

A  7070  System,  with  4  tape  drives,  automatic  float¬ 
ing  point,  on  line  printer  and  407  tabulator  is  pur¬ 
chased. 

Key  punches,  reproducer  and  sorter  are  rented. 

Service  contract  with  IBM  for  purchased  system. 


PERSONNEL  REQUIREAAENTS 

Manufacturer 

The  number  of  people  required  will  vary  a  great 
deal  based  upon  type  of  work  (scientific,  commercial 
mix),  type  of  Industry  coupled  with  application.. 

Education  training,  program  testing,  technical 
assistance  on  mi  phases  is  available. 

USA  OSA 

One  8-Hbur  Shift 


Used 

Recommended 

Supervisors 

4 

4 

Analysts 

8 

8 

Erogrammers-Coders 

12 

16 

Clerks 

1 

4 

Methods  of  training  used  includes  internal  orienta¬ 
tion,  IBM  programming  school  and  on-the-job  training. 


USAF  MATS 

One  8-Hour  Shift 


- 

Used 

Recommended 

Supervisors 

4 

4 

Analysts 

8 

8 

Rrogrammers-Coders 

20 

20 

Librarians- 

1 

1 

Operators 

1 

1 

Engineers 

1 

1 

In-Output  Oper 

1 

1 

Tape  Handlers 

1 

1 

Methods  of  training  used  includes  contractor  schools 
and  on-the-job  training. 

UCC 

One  8-Hour  Shift 


Supervisors  5 
Analysts  2 
Programmers  3 
Operators'  2 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  Is  manufacturer's  training. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

System  features  and  construction  techniques  utilized 
by  manufacturer  to  insure  required  reliability  in¬ 
clude  diagnostic  programs  and  marginal  checking,  to 
detect  and  anticipate  component  failures,  and  solid 
state  components  together  with  conservative  circuit 
design  criteria,  to  assure  a  high  level  of  reliabil¬ 
ity. 

UCC 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

One  of  the  most  outstanding  features  of  the  7070  is 
its  modilLarity.  For  growth,  the  JOJO  System  can  be 
quickly  and  easily  converted  to  the  7074  in  the  field. 
The  7074  iB  6  to  20  times  as  fast  as  the  7070  inter¬ 
nally,  and  completely  compatible  with  programs  written 
for  the  7070.  The  7070  can  be  used  efficiently  for 
a  scientific-commercial  mix. 

USA  OSA 

Magnetic  tape  library  on  wheels  will  store  input 
tapes  in  alternate  area.  This  will  allow  for  re¬ 
creation  of  files  as  of  yesterday.  Normal  IBM.  pro- _ 
cedures  are  used  for  labelling  and  handling  of  mag-  - 
netic  tapes.  Tape  library  procedures  provide  for 
central  control  or  tape  and  program  set  up.  Librarian 
will  be  focal  point  of  operation. 

USAF  MATS 

The  Inventory  Control  Application  will  operate  on¬ 
line  from  remote  input/output  stations  simultaneously 
with  other  periodically  processed  applications. 

Use  will  be  made  of  the  IBM  Input/Output  Control 
System  (lOCS)  for  all  tape  operations.  A  fireproof 
vault  hasi  been  built  adjacent  to-  the  computer  room 
for  magnetic  tape  storage. 


r- 
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FUTURE  PLANS 

Manufacturer 

See  IBM  JOJh  Data  Processing  System. 

USA  OSA 

A  l401-C  System  will  replace  the  727,  720  II  and 
760  In  about  1  yeaf. 

Additional  applications  will  include  performing 
same  functions  for  Mutual  Security  requirements. 

USAP  MATS 

The  system  will  he  modified  to  provide  improved 
printing  capahility,  either  through  acquisition 
of  an  on-line  printer  or  through  acquisition  of 
an  IBM  1401  System. 

UCC 

Use  of  magnetic  tape  is  planned  for  the  system. 

An  IBM  7070  is  anticipated  at  the  U.  S.  Naval 
Ordnance  laboratory,  Corona,  California. 

An  IBM  7070  w/8  tapes  is  anticipated  at  the 
General  Insurance  Company  of  America. 

An  IBM  7070  is  anticipated  at  the  Western  Electric 
Company. 

INSTALLATIONS 

U.  S.  Army  Quartermaster  Depot 
Blohmond,  Virginia  (Proposed) 

U.  S.  Navy  Puget  Sound  Shipyard 
Bremerton,  Washington  (Proposed) 

American  Airlines 

100  Park  Avenue 

Hew  York,  N.  Y.  (Proposed) 

AVCO  Corporation 
Crosley  Division 
1529  Arlington  Street 
Cincinnati  29,  Ohio  (Proposed) 

General  Motors  Corporation 
A.  C.  Spark  Plug  Division 
1300  H.  Dort  Highway 
Flint,  Michigan  (Proposed) 

The  Martin  Company 
Baltimore,  Maryland  (Proposed) 

Mutual  Benefit  Life  Insurance  Compai^ 

520  Broad  Street 

Newark  1,  New  Jersey  (Proposed) 

Western  Electric  Company 
77  So.  Wacker  Drive 
Chicago,  Illinois  (Proposed) 

University  of  Rochester 
Rochester,  New  York  (Proposed) 


U.'  ’S.  Anny  Oversea  Supply  Agency,  Hew  York 
BrooKLyn  Army  Terminal 
BrooKLyn  30,  New  York 

1608th  Air  Transport  Wing  (MATS) 

Charleston  Air  Force  Base,  South  Carolina 

Union  Carbide  Chemicals  Company 

Technical  Center 

South  Charleston,  West  Virginia 

Brown  University 

Division  of  Applied  Mathematics 

Providence  12,  Rhode  Island 

Indiana  University 
Research  Computing  Center 
Bloomington,  Indiana 

Yale  University 
Computing  Center 
135  Prospect  Street 
New  Haven,  Connecticut 

Bank  of  America  (2) 

500  Howard  Street 

San  Francisco,  California 

Combustion  Engineering,  Inc. 

200  Madison  Avenue 
Hew  York  I6,  N.  Y. 

(installation  Newark,  N.  J. ) 

El  Paso  Natural  Gas  Company 
P.  0.  Box  1492 
El  Paso,  Texas 

General  Motors  Corporation 
A..  C.  Spark  Plug  Division 
7Si29  S.  Howell 
Milwaukee  1,  Wisconsin 

The  Ohio  Oil  Company 
539  South  Main  Street 
Findlay,  Ohio 

Universal  Oil  Products  Company 
30  Algonquin  Road 
Des  Plaines,  Illinois 

U.  S.  Treasury  Department  (3) 

Internal  Revenue  Service 
loth  Constitution  Avenues 
Washington,  D.  C. 
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IBM  7074 

IBM  70714-  Data  Processing  System 


MANUFACTURER 


International  Business  Machines  Corporation 


APPLICATIONS 

For  use  in  commercial  and/or  scientific  applications. 
This  system  has  the  flexibility  of  componentry  and 
internal  speeds  to  allow  for  either  type  of  applica¬ 
tion. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 

Decimal  'digits/word 
Decimal  idigits/lnstruction 
Instructions  decoded 
Arithmetic  system 


2  out  of  5  fixed-count 
coded  decimal 
10  plus  sign 
10  plus  sign 
2lH 

Fixed  point 


Floating  point  is  optional 
Instruction  type  One  address  (with  ability 

of  addressing,  any  part  of  a  word) 

Humber  range 

Fixed  point  -  10  <  x  <  +10 

Floating  point  |ilO”^*^l<  x  <|+10^^| 


Instruction  word  format 


Sign  2,-Dlgit 

2-Diglt 

Field 

Address  of 

Op  Code 

Index 

Address 

Control 

Data 

_ LlIiL 

X  1  X 

X  1  X 

x|  x|  x|  X 

Automatic  built-in  subroutines  include  Interrupt 
system,  edit  commands,  tape  compression,  table  lo  k- 
up,  and  record  scatter-gather. 

Automatic  coding:  As  on  the  IBM  7070  there  is 
Autocoder,  Fortran,  Report  Generator,  and  an  Input/ 
Output  Control  System. 

'There  are  99  words  which  may  be  designated  as  index 
words. 

There  are  three  addressable  accumulators,  an  arith¬ 
metic  register  (intermediate  storage)  and  an  auxil¬ 
iary  register. 


STORAGE 

Ho.  of  Access 

Media  No.  of  Words  Digits  Mlorosec 

Magnetic  Core  5,000  or  9,990  50,000  or  1: 

99,900 

Disk  Storage  600,000  to  4,800,000  6  to  48 

mJ.'llion 

Disc  storage  access  time  is,  100  to  S50  millisec. 
Magnetic  Tape 

Ho.  of  units  that  can  be  connected  40  Units 

Ho.  of  chars/linear  inch  of  tape  556  Chars/inoh 

Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  O.75  Inches 


112.5  Inches/sec 
62,500  Chars/sec 
7.3  Millisec 

60  Seconds 


Tape  speed 
Transfer  rate 
Start-stop 'time 
Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width  0.5  Inches 

I-ength  of  reel  200-2,400  Feet 

Composition  Mylar  base 

DuPonts  registered  trademark  for  its  polyester  film. 
The  above  specifications  reflect  the  IBM  729-IV  tape 
drive.  Also  available  is  a  729-II  tape  drive.  A 
density  mode  in  both  tape  drives  provides  four  dif¬ 
ferent  speed  rates  and  complete  interchangeability 
of  data  on  both  drives. 


INPUT 

Media  Speed 

Card  Reader  500  cards/min  (Control  Panel  Format) 
Magnetic  Tape  15,000;  22,500;  4l,600;  62,500 

chars/sec 

Typewriter  Remote  Manual 
Inquiry 

Console  Manual 

Disk  Storage  12,000  dig/seo 


ARITHMETIC  UNIT 


Operation 

Time 

Add 

Mult 

Dlv 


Fixed  Point 
Incl  Stor  Access 
Micro sec 
10 

56  (0-9  by  0-9) 

70  (5  digits  quo¬ 
tient)' 


Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Concurrent  in  Input /Output 

The  arithmetic  unit  is  not  an  Isolated  unit. 


Media 
Card  Punch 
Magnetic  Tape 
Printer 

Typewriter 
Disk  Storage 


OUTPUT 

Speed 

250  cards/min  (Control  Panel  Format) 
Same  as  input 

150  lines/min  120  char/line  (Control 
Panel  Format) 

10  char/sec  Format  selection 
6  K  D 

6,000  dig/seo,  includes  write  com¬ 
pare  check 


For  tape-oriented  systems  (no  card  equipment  on 
line)  an  IBM  l401  Data  Processing  System  would  be 
used  for  peripheral  operations  at  speeds  of:  card 
read,  800  cards/min;  card  punch,  250  oerds/min;  and 
printer,  600  lines/min. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Magnetic  Cores  500,000  5,000  words  of  memory 

600,000  10,OCiO  words  of  memory 


CHECKING  FEATURES 

The  transfer  of  information  "between  memory  and  the 
arithmetic  and  programming  unit  or  input/output  de¬ 
vices,  is  completely  checked  for  validity.  All  input/ 
output  devices  including  card  readers^  card  punches^ 
tape  units  and  printers  are  validity  checked  on 
transfer  of  information.  For  example,  tape  milts 
have  dual  read/write  heads  which  check  writing  valid¬ 
ity  at  the  time  the  record  is  created. 

All  arithmetic  operations  are  checked., 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  29.14  KVA 

Weight,,  computer  23,150  Ihs 

Physical  planning  manual  and  assistance  available 
on  request.  It  is  suggested  that  space  requirements 
for  the  7074  he  extracted  from  actual  installations, 
as  this  figure  can  vary  widely. 


COST.  PRICE  AND  RENTAL  RATES 


Machine  Model 

Monthly 

Rental 

Purchase 

Price 

729  Magnetic  Tape  Unit 

2 

$  700 

$27,500 

4 

900 

48,500 

7150  Console  Control  Unit 

1 

300 

13,050 

7300  Disk  Storage 

1 

975 

62,200 

7400  Printer 

2 

1,500 

74,800 

1 

950 

41,500 

7500  Card  Reader 

1 

4oo 

18,000 

7501  Console  Card  Reader 

1 

75 

3,700 

7550  Card  Punch 

1 

550 

24,600 

7600  Input-Output  Control 

1 

l,4oo 

65,000 

7603  Input-Output  Synchron¬ 

2 

800 

33,000 

1 

1,000 

46,050 

izer 

2 

1,500 

59,250 

3 

1,350 

62,050 

4 

1,650 

75,250 

5 

2,000 

91,250 

6 

1,700 

78,050 

7 

1,600 

72,450 

8 

1,950 

88,450 

7604  Tape  Control 

9 

2,300 

104,450 

1 

2,700 

122,550 

2 

1,830 

94,000 

7605  Disk  Storage  Control 

1 

5,900 

174,000 

7802  Power  Converter 

1 

4oo 

18,700 

7900  Inquiry  Station 

1 

250 

10,360 

7104  High  Speed  Processor 

1 

7,500 

313,000 

2 

7,400 

317,000 

3 

7,500 

321,000 

4 

7,700 

329,000 

5 

7,800 

333,000 

7602  Core  Storage  Control 

6 

1,200 

49,400 

7301  Core  Storage 

3 

4,700 

208,600 

■  ' 

4 

8,000 

334,000 

Selling  Price,  Average  System  $1,284,350 

Monthly  Rental,  Average  System  29,300 


Maintenance  contract  available  on  request. 


PERSONNEL  REQUIREMENTS 

Humber  of  people  required  varies  according  to 
volume  of  work  and  type  of  applications. 

Training  made  available  by  the  manufacturer  to 
the  users  includes  education,  training,  program 
testing,  and,  technical  assistance  in  all  phases. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Diagnostic  programs  and  marginal  checking  are 
used  to  detect  and  anticipate  component  failures. 

Solid-state  components,  together  with  conserva¬ 
tive  circuit  design  criteria  assure  a  high  level 
of  reliability. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Inclxide  conversion  from  the 
IBM  7070  to  the  IBM  7074  which  may  take  place  in 
the  field.  (See  IBM  7070).  The  7074  is  completely 
compatible  with  7070  programs.  Thus  a  customer 
is  able  to  obtain  additional  processing  power  to 
match  job  growth  with  minimum  effort  and  exiiense. 

Sales  Engineers  and  texts  will  be  available  to 
assist  Installations  in  the  area  of  magnetic  tape 
handling. 
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IBM  7080,  Data  Erooesslng  System 


J 

International  Business  Machines  Corporation 


Bhoto  by  International  Business  Machines  Corporation 


APPLICATIONS^ 

This  is  a  general  purpose  computer  designed  for  both 
commercial  and  scientific  applications. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Alphanumeric  chars/word 
Alphanumeric  chars/lnstruction 
Instructions  decoded 
Arithmetic  System 
Instruction  type 
Number  range 

Instruction  word  format 


Alphabetic 

Variable 

5 

69 

Fixed  point 
One  address 
-  10^5^  <  M  <  10^^^ 


Operation 


Address  with  zone  bits 
as  indicators 


Automatic  built-in  subroutines  includes  an  inter¬ 
rupt  system,  a  store-for-prlnt,  and  a  transmit. 

Automatic  coding  includes  7O8O  Processor  including 
Auto  coder  HI,  File  Maintenance  and  Eeport/File 
Writing,  Decision  Making  and  Fortran. 

Registers  includes  one  256  character  accumulator, 
30  auxiliary  storage  units  (5I2  characters),  and 
32  eight  character  words  for  communication  storage. 


ARITHMETIC  UNIT 


Incl  Stor  Access 


Microsec 
Add  (6+6)  13.08 
ttilt  (6x6)  146 
Div  210 


Construction  (Arithmetic  unit 
Transistors  36,000 

Magnetic  Cores  ^,000 


Exclud  Stor  Access 
Microsec 

(6  char  +  6  char) 
(6  char  X  6  char) 
(10  char/6  char) 
only) 
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Arithmetic  mode  Serial 

Timing  Synchronous  and  Asynchronous 

Operation  Concurrent 

STORAGE 

Access 

Media  Ho.  of  Characters  Mlcrosec 

Core  4p.000j  80,000j  160,000  2.18 

Core  (Fast  Eeglsters)  I.09 

Magnetic  Tape 

JHo.  of -units  that  can  he  connected  50  Units 
-Ho.  of  chars/llnear  Inch  200  or  556  Chars/lnch 

Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.75  Inches 
Tape  speed  75  or  112.5  Inches/sec 

Transfer  rate  15,000;  22,500;  4-1,667;  62,500  Chars/sec 
Start-stop  time  10.8  or  7.5  MUllsec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  60  Seconds 

Physical  properties  of  tape 

Width  0.5  Inches 

Length  of  reel  2,400  Feet 

INPUT 

Media  S-«ed 

Magnetic  Tape  See  Storage 

Card  250  cards/mln 

OUTPUT 

Media  Speed 

Magnetic  Tape  See  Storage 

Card  -  100  cards/mln 

Console  Typewriter  6OO  char/mln 

In  addition  to  the  above  components,  an  IBM.1401 
Data  Processing  iSystem  may  he  used  for  peripheral 
operations.  The  speeds  o.f  the  l401  components  are: 

Card  Reading  800  oards/min 

Card  Punching  250  cards/min 

Printing  600  lines/min 

Tapes  The  7080  tapes  are  completely 

compatlhle  with  the  1401  system 

CHECKING  FEATURES 

Character  code  check  on  internal  operations  and  data 
transmission  sign  check  for  arithmetic  instructions 
overflow,  character  code  check  during  transmission 
from  storage  to  l/O  units,  horizontal  and  vertical 
parity  check  on  magnetic  tape,  dual  level  sensing, 
two  gap  head  for  verification  of  tape  writing,  two 
read  stations  in  card  reader,  echo  checking  on  line 
printer,  and  row-count  comparison  in  card  punching. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  l4.4  Kw 

Area,  computer  1,000-1,200  sq.  ft  (approx) 

Floor  losing  100  Ihs/sq  ft 

Wei^t,  computer  19,700  Ihs 

Site  preparation  requirements:  Physical  planning 
mHTiiia.1  and  assistance  available. 


COST,  PRICE  AND  RENTAL  RATES 


Monthly 

Purchase 

Type 

Description  Model 

Rental 

Price 

7102 

Arlth  &  Logical  Unit 

1 

$14,500 

$685,000 

7155 

Console  Control  Unit 

1 

1,500 

75,000 

7302 

Core  Storage 

1 

17,500 

840,000 

7305 

Ctrl  Stor  &  I/O  Ctrl 

1 

7,500 

345,000 

2 

8,4oo 

595,000 

7800 

Power  Converter 

1 

700 

25,000 

7801 

Power  Control 

1 

900 

35,000 

7621 

Tape  Control 

2 

5,300 

147,000 

729 

Magnetic  Tape  Unit 

2 

700 

27,000 

729 

Magnetic  Tape  Unit 

4*" 

900 

48,500 

7622 

Signal  Control 

1 

1,500 

26.000 

The  above  renatl  rates  include  customer  engineering 
maintenance  and  parts  and  cover  the  first  I76  hours 
a  month  the-  system  is  in  use.  Each  hour  of  use 
thereafter  is  subject  to  a  rate  of  l/l76th  of  405(,. 

A  maintenance  contract  is  available  for  components 
of  a  purchased  system  at  rates  per  a  published 
schedule . 

Purchase  Price,  typical  system:  $2,200,000 

Monthly  Rental,  typical  system:  $  48,000 

PERSONNEL  REQUIREMENTS 

The  number  of  people  required  to  operate  this  com¬ 
puter  system  will  vary  with  the  configuration,  the 
application  and  the  policies  of  the  user. 

Education  and  training  in  all  phases  of  computer 
use  are  provided  by  the  manufacturer.  One  week 
classes  conducted  for  executives  at  IBM  eduoatlonaJ 
depar-tments  in  Endlcott  and  Poughkeepsie,  Hew  York. 
Comparable  classes  are  available  in  several  major 
cities  across  the  country.  These  courses  are  design¬ 
ed  to  acquaint  executives  with  the  organization,  op¬ 
erating  characteristics,  capacities,  and  applications 
of  the  7080.  Customers  who  ccmplete  this  ooiu'se  are 
better  able  to  evaluate  the  advantages,  economics 
and  wide  business  applications  of  the  708O.  In  addi¬ 
tion  to  the  executive  class,  courses  are  available 
to  qualified  methods  personnel.  These  classes  are  of 
longer  duration  and  provide  knowledge  of  programming 
and  necessary  operating  details.  Special  representa¬ 
tives  offer  overall  consulting  service  in  connection 
with  the  study  of  possible  uses.  Sales  engineers 
are  available  to  assist  in  preparing  the  site  for 
physical  installation.  This  assistance  begins  twelve 
months  in  advance  of  delivery.  The  Programming  Ser¬ 
vice  has  personnel  available  for  consultation  with 
field  representatives  and  customers.  A  library  of 
programs  common  to  many  problems  is  available  for 
adoption  as  sub-routines  by  customer.  Automatic  cod¬ 
ing,  as  listed  under  automatic  coding,  is  available. 
Symbolic  coding  methods  and  assembly  programs  are 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

This  system  is  completely  compatible  with  the  IBM 
705  Data  Processing  System.  The  logic  of  these  sys¬ 
tems  is  carried  forward  with  additional  features  to 
increase  the  memory  size  and  the  internal  speed  and 
usefulness  of  the  data  channels. 


PRODUCTION  RECORD 

Time  required  for  delivery  12  months 


ADDITIONAL  FEATURES  AND  REMARKS 

Reference  is  made  to  the  708O  Physical  Planning 
Manual  which  assists  in  the  preparation  of  the  site. 


International  Business  Machines  Corp.,  Data  Jystems  Commonwealth  Edison  Company,  J2.  W.  Adams  Street, 
Division,  Poughkeepsie,  H.  Y.  Chicago,  Ill. 

International  Business  Machines  Corp.,  Methods  DS  International  Harvester  Co.,  Motor  Truck  Dlv., 

Manufacturing,  South  Road,  Poughkeepsie,  H.  Y.  Box  II09,  Meyer  Road,  Fort  Wayne,  Indiana 

Eas-tman  Kodak  Company,  Rochester,  N.  Y.  Convalr,  Fort  Worth,  Texas.  (Proposed) 
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IBM  7090 

IBM  7090  Data  ErocesBing  System 


MANUFACTURER 

Ijitematlonal  Business  Machines  Corporation 


Hioto  by  International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

System  is  designed  smd  used  for  scientific  and  commer¬ 
cial  data  processing,  real  time  flight  control,  safety 
and  impact  prediction  calculations,  and  message  pro¬ 
cessing. 

General  ELectric-Misslle  &  Space  Vehicle  Dept, 
located  at  3198  Chestnut  Street,  Philadelphia  4,  Pa., 
the  system  is  used  for  flight  test  data  reduction, 
for  engineering  computations,  including  aerodynamics,, 
flight  mechanics  space  science  problems,  for  trajec¬ 
tory  analysis,  for  data  processing  including  record¬ 
ing,  updating  and  maintaining  files  on  provisioning, 
reliability,  document  control,  wei^t  and  balance, 
and  wiring  harness  problems,  and  business  data  pro¬ 
cessing  routines  such  as  personnel  accounting  records, 
cost  ledger,  general  ledgers  and  budget  exercises. 

Space  Technology  Laboratories,  Inc. 

Located  at  El  Segundo,  California,  the  system  is 
used  for  the  full  spectrum  of  scientific  computations. 


Union  Carbide  Corporation 

Located  on  the  36th  floor  of  the  Union  Cetrblde  Build¬ 
ing,  270  Park  Avenue,  New  York  City,  the  system  is 
used  for  sales  analysis,  financial  reporting,  product 
costing,  engineering  studies,  operations  research  and 
economic  studies,  scientific  analysis,  arid  'others  to 
be  added  as  time  goes  by. 

Uestinghouse  Electric  Corporation,  Steam  Division 
located  at  Lester  Branch  P.O. ,  Philadelphia  I5,  Pa., 
the  system  is  used  for  commercial  applications,  e.g. 
Integrated  data  processing  system  including  payroll, 
personnel  stetiFtlcs,  labor  distribution,  inventory 
control,  shop  scheduling,  shop  simulation,  manufactur 
Ing  information,  general  and  cost  accounting,  dis¬ 
patch,  purchasing,  drafting  planning,  series  negotia¬ 
tion,  linear  programming,  and  statistical  analyses, 
and  for  scientific  applications,  e.g.  turbine  per¬ 
formance,  testing,  and  desl^,  numerically  controlled 
machine  tools,  stress  analysis,  heat  balance,  and 
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curve  fitting. 

University  of  California  Lawrence  Radiation 
Laboratories 

Located  at  Livermore,  California,  the  system  is  used 
for  the  solution  of  differential  equations. 


Automatic  coding  includes  the  SHARE  Operating 
System  and  FORIEAB. 

There  are  three  index  registers  and  four  arithmetic 
registers  (full  word),  l.e.  the  Accjmiulator,  Multi¬ 
plier-Quotient,  Storage  and  Sense  Indicator  registers. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufticturer 
Internal  number  system 
Binary  dlglts/word 
Binary  digits/instruction 
Instructlons/word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 

Humber  range  .  . 

°  Floating 

Fixed  - 


Binary 

36 

36 


1 

205 

Fixed  and  floating  point 
One  address 


-  10^  <  H  <  10  ^ 

(2^^  -  1)  <  H  <  (2^^  -  l) 


Instruction  word  format 


Op  Code 

Flag 

Tag 

Address 

SI  11 

12  13, 

18  21 

22  55 

Format  varies  with  instruction  type 


ARITHMETIC  UNIT 

Manxrfacturer 

Fixed  Point  Floating  Point 
Mlcrosec  Microsec 

Add  4.56  13.08  to  32. TO 

Mult  4.36-30.52  4.36  -  28.34 

Dlv  6.54-32.70  6.54  -  28.34 

Construction  (Arithmetic  unit  only) 

The  arithmetic  unit  is  constructed  of  20,000  tran¬ 
sistors. 

Arithmetic  mode  Parallel 

Timing  Synchronous  (Central  Proc  Unit) 

Asynchronous  (-Input -Output) 
Operation  Sequential  (Central  Proc  Unit) 

Concurrent  (Input-Output) 

Input  and  output  operations  on  up  to  eight  data 
channels  can  operate  concurrently  with  the  main  com¬ 
putational  program  in  the  Central  Processing  Unit. 
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STORAGE 

Manufacturer 

Mo.  of 

Media  Words 

Magnetic  Core  52jT68 

Magnetic  Tape  2,500j000/reel 


Ho.  of  units  that  can  be  connected  80  Units 
Ho.  of  chars/llnear  inch  200  or  55^  Chars/lnch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  O.75  Inches 

Tape  speed  75  or  112.5  Inches/sec 

Transfer  rate  15,000;  22,500;  1;1,667;  62,500  Chars/ 

sec 

Start  time  10.8  or  7*5  Milllsec 

Stop  time  10.8  or  7.3  MlUlsec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  30  -  60  Seconds 
Hiyslcal  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

CoBtposltlon  %lar 

Hyiar  is  DuPont's  registered  trade  mark  for  Poly¬ 
ester  Film. 

GE 

Magnetic  core  and  10  magnetic  tape  units. 
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Space  Tech  Labs 

ffagnetic  core  and  magnetic  tape. 

.  Union  Carbide 

Magnetic  core  and  magnetic  tape. 

Westin^ouse 

Mat  etlc  core  and  magnetic  tape. 

■  UCIBL 

Media  No.  of  Words  Access  Mlcrosec 

Core  32, 766  2 

Magnetic  Tapes  729  ^  8  Tape  Units  97O 
Magnetic  Tapes  729  II  4  Tape  Units  1,400 

The  above  Indicated  access  time  is  for'  reading  in 
low  density  mode.  For  writing,  it  would  be  729  II 
4400  mlcrosec  and  729  IV  2970  mlcrosec.  Hl^  density 
operation  for  729  II  250  mlcrosec  faster  and  for  729 
IV  170  mlcrosec. 


Access 
Mlcrosec 

2.18 

7,000  or  10,000 


INPUT 

Manufactiirer 

Media  Speed 

Magnetic  Tape  See  Storage  ■ 

Cards  250  cards/min  (on-line) 

Card  to  Magnetic  Tape  25O  or  8OO'  oards/mln  (off-line) 
Higher  conversion  rate  using  IBM  l401  for  genera¬ 
ting  input  tape. 
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GE 

Media  Speed 

IBM  Cards  250  cards/mln  (Off  line  Card  Reader) 

Magnetic  Tape  15,000  or  62,500  char/sec 
Space  Tech  Labs 

Magnetic  tape  and  punched  cards. 

Union  Carbide 

8  729  II  Tape  Drives  75  In/sec 
If  729  IV  Tape  Drives  112.5  in/sec 
1  711  Card  Reader  250  cards/mln 
Also  off  line  TlU  Card  Reader  (250  cards/mln)  with 
727  Tape  Drive  (75  in/sec). 

Westinj^iouse 

Magnetic  Tape  75  in/sec 

(IBM  729  II)  15,000  or  lf2,000  char/sec 

Magnetic  Tape  112.5  in/sec 

(IBM  729  IV)  22,500  or  62,500  char/sec 

One  of  these  units  may  be  installed.  Character 
rate  varies  due  to  high  or  low  density  tape  option. 
UCLRL 

Cards  250  cards/min  2h  words/card  Binary 

72  col/card  Decimal 

Tapes  729  IV  27O  mlcrosec/word  low  density 

Tapes  729  II  IfOO  mloroseo/word  low  density  , 

High  density  values  for  tapes  are  I50  mlcrosec/word 
for  729  II  and  100  microsec/word  for  729  IV. 


Manufacturer 

Media 

Magnetic  Tape 


Cards 

Printed  Page 
Tape  to  Printer 


OUTPUT 

Speed 

See  Storage 

(Recording  in  BCD  or  Bina^) 
100  cards/min  (on-line) 

'  (On-line) 


150  llnes/min 
150  or  600  lines/mln 
Tape-to-Card  conversion  can  proceed  at  100  or  250 
cards/min.  The  faster  rates  of  conversion  are  ob¬ 
tained  when  using  the  IBM  l401  for  off-line  tape  to 
card  and  tape  to  printer  functions. 

GE 


Cards 

100  cards/mln 

Tape 

15,000  or  62,500 

Printer 

150  lines/mln 

Printer 

500  lines/mln 

off  line) 

Printer 

4,000  llnes/min 

off  line) 

Space  Tech  Labs 

Magnetic  Tape 

62,500  char/sec 

Line  Printer 

150  llnes/min 

Cards 

100  cards/min 
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Union  Carbide 

Media  Speed 

Magnetic  Tape 

1  'JlS  Hrinter  I50  lines/min 

1  721  Card  Punch  100  cards/min 

Also  off  line  7204  and  717  printers  (5OO  and  I50 
lines  per  minute  respectiyely)  with  a  jzT  tape  drive 
each,  and  an  off  line  card  punch  -  722  pt  100  cards/ 
min  with  a  727  tape  drive. 

UCIiRL 

Printer  I50  lines/min  72  chars/line 

Tapes  729  II  low  density  for  off-line  printer 
Cards  100  cards/min  24  words/card  Binary 

72  col/oard  Decimal 

CHECKING  FEATURES 

Manufacturer 

Checking  features  include  accumulator  overflow,  di¬ 
vide  check,  floating  point  overflow, and  underflow, 
data  channel  l/O  check,  horizontal  and  vertical  par¬ 
ity  check,  on  magnetic  tape,  dual  level  sensing,  two 
gap  head  for  verification  of  tape  writing,  and  echo 
checking  on  the  line  printer. 


Photo  by  Space  Technology  laboratories,  Incorporated 


P0WER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  5-8  Kw 

Weight,  computer  17,795  IDs 

Physical  Planning  Manual  available  on  request  -  IBM 
Form  No.  x21-1209. 

GE 


Power,  computer 

5.84 

Kw  6.9  KVA 

Volume,  computer 

18,000 

cu  ft 

Volume,  air  condition 

13,800 

cu  ft 

Area,  computer 

2,000 

sq  ft 

Area,  air  conditioner 

160 

sq  ft 

Room  size,  computer 

50 

ft  X  40  ft 

Boom  size,  air  condition  8 

ft  X  20  ft 

Floor  loading 

200 

lbs  concen  meix 

Capacity,  air  conditioner  30 

Tons 

Weight,  computer 

30, 000 

lbs 

Site  preparations  include  a  steel  sub-floor,  an 
acoustical  hung  celling,  and  a  room  enclosed  by  dou¬ 
ble  glass  and  wall  board. 

Space  Tech  Labs 

Power,  computer  55  KVA 

Volume,  computer  17,000  cu  ft 

Area,  computer  1,700  sq  ft 

Floor  loading  80  Ibs/sq  ft 

Site  preparation  Included  a  24-lnoh  false  ceiling 
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and  an  l8-inoh  raised  floor.  The  air  conditioning 
is  included  in  the  huilding  system. 

Union  Carbide 

Power,  computer  500  KVA 

Power,  air  conditioner  75  Tons 

Volume,  computer  25,500  cu  ft 

Volume,  air  conditioner  5,400  ou  ft 

Area,  computer  3,000  sq^  ft 

Area,  air  condiioner  400  sq  ft 

Room  size  75  ft  x  40  ft 

Floor  loading  50  Ibs/sq  ft 

300  lbs  oonoen  max 
Weight,  computer  50,000  lbs 

Computer  is  Installed  on  the  36th  floor  of  an  office 

building  which  is  completely  air  conditioned  and 
equipped  with  sealed  windows.  Structure  steel  of 
the  36th  floor  was  lowered  12  inches  to  allow  for 
raised  floor-used  for  cabling  etc.  -  which  was  pre-- 
pared  by  the  Lishe  Aluminum  Co.  and  consists  of  2  I/2 
X  2  1/2  panel.  Room  will  be  equipped  with  false  "egg 
orate"  ceiling.  Air  plenum  chamber  also  used. 

Westln^ouse 

Power,  computer  5"84  Kw  6.9  KVA  I9.O  pf 
Volume,  computer  1,030  ou  ft 

Volume,  air  conditioner  96  ou  ft 

Area,  computer  212  sq  ft 

Area,  air  conditioner  16  sq  ft 


Photo  by  C  E  I  B,  Incorporated 

Room  size  1,000  sq  ft 

Floor  loading  69  Ibs/sq  ft 

80  lbs  oonoen  max 

Capacity  5  I/2  Tons  . 

Weight,  computer  1^,655  lbs 

Weight,  air  conditioner  800  lbs 

The  air  conditioner  is  to  maintain  75°!'  and  505^ 
relative  humidity,  assuming  4  persons  are  in  room. 
UCERL 

Power,  computer  28  Kw  35  KVS  0.8  pf 

Power,  air  oond  22  Kw  52  KVA  0.9  pf 

Volume,  computer  1,200  ou  ft 

Volume,  air  conditioner  2,000  ou  ft 
Area,  computer  200  sq  ft 

Area,  air  conditioner  36O  sq  ft 
Room  size,  computer  25  ft  x  If-O  ft 

Room  size,  air  conditioner  12  ft  x  30  ft  x  10  ft 
Floor  loading  30  Ibs/sq  ft 

■  500  lbs  oonoen  max 

Capacity,  air  conditioner  30  nominal  Tons 
Weight,  computer  30,000  lbs 

Weight,  air  conditioner  16,000  lbs 
Site  was  previously  occupied  by  an  IBM  704,  so 
preparation  consisted  of  drilling  some  new  cable 
holes  in  concrete  floor  and  rerouting  cope  trays. 


555- 


IBM  7090 


Photo  by  University  of  California  Lawrence  Eadiatlon  Laboratory 


PRODUCTION  RECORD 

Manufacturer 

Time  required  for  delivery  18  -  Zk-  months 
Humber  of  systems  produced  Over  8 


COST,  PRICE  AND  RENTAL  RATES 


Manufacturer 

Description 
Card  Reader 
Printer 
Card  Punch 
Magnetic  Tape  Unit 
Magnetic  Tape  Unit 
Central  Process  Unit 
Console  Control  Unit 
Core  Storage 
Multiplexor 
Data  Channel  (Tape 
and  Card) 

Data  Channel  (Tape) 
Power  Converter 


Monthly 
Model  Rental 

2  I  800 
1  1,200 
1  600 
2  700 
1).  900 
1  16,975 
1  1,225 
1  19,800 
1  5,900 
1  If,  500 


Purchase 

Price 

$32,000 

5!^,200 

25,000 

27,500 

ij8,500 

707,500 

61,700 

950,000 

156,300 

208,400 

169,900 

60,000 


Monthly  rental,  typical  system:  w3,-500 
Purchase  price,  typical  system:  $2,898,000 
Maintenance  contract  available. 


IBM  7090 


Space  Tech  Labs 

System  cost  is  $2,94-9,000  and  rental  rate  is  $66,100 
per  month. 

Union  Carbide 

2  channel  IBM  7090,  with  I/O  equlpnent  listed,  rents 
at  about  $76,000. 

Westlnghouse 

IBM  7100,  IBM  7302,  IBM  7607,  10  IBM  729  II,  IBM  7I5I, 
IBM  7606,  and  IBM  7608  rent  for  $60,000/month.  Main¬ 
tenance  and  serive  provided  by  manufacturer  included 
in  monthly  rental. 

UCLRL 

IBM  7151,  7302,  7100,  7606,  7607,  7608,  7617,  7617, 

7618  purchased  for  $2,513,800. 

IBM  716,  711,  721,  ten  729* s  rent  at  $ll,600/month. 
Maintenance  contract  at  $2,500/month. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Education,  training,  program  testing,  technical 
assistance  are  provided. 


I 


GE 


Three  8-Hbur  Shifts 
Used  Eecoamended 


Supervisors 

3 

Analysts 

20 

Programmers 

17 

Coders 

10 

Clerks 

1 

Librarians 

1 

Operators 

3 

Input -Output  Oper 

k 

Tape  Handlers 

3 

Scheduler 

1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  on- 
ing  and  IBM  School. 

Space  Tech  Labs 


3 
30 
20 
12 

1 

1 

4 

5 
U 
1 

the- Job  train- 


Three  8-Hour  Shifts 


Supervisors  15 
Analysts  6 
Erogrammers  60 
Clerks  2 
Librarians  1. 
Operators  T 
Engineers  1 
Technicians  2 
Input-Output  Oper  2 
Tape  HanfUers  1 


Operf.tlon  tends  toward  closed  shop. 

Methods  of  training  used  includes  IBM  local  short 
courses.  Internal  two-week  courses,  and  on-the-job 
training. 

Union  Carbide 


One  8-Hour  Shift 


Supervisors  6 
Erogranimers  l6 
Operators  2 
In-Output  Oper  1 
Tape  Handlers  1 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  IBM  and  internal 
training  courses. 

Applications  programmed  outside  the  department  will 
be  accepted  for  running  on  the  7090  ^7  personnel. 
In  other  words,  programming  is,  if  desirable,  open 
shop,  operations  are  closed  shop. 

UCLRL 

Seven  days/week 
Three  8-Hbur  Shifts 


Supervisors 

1 

Programmers 

21 

Coders 

5 

Librarians 

1 

Operators 

10 

Operation  tends 

toward  open  shop. 

Personnel  are  trained  by  working  with  an  experienced 
person. 


RELIABILITY,  OPERATING  EXPERIENCE, 
ANDTI/V'.EAVAII.ABILITY 

GE 

Average  error-free  running  period  110  Hours 

Good  time  110  Hours/Week  (Average) 

Attempted  to  run  time  120  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.916 
Above  figures  based  on  period  16  Jun  60  to  ill-  Aug  60 
Passed  Customer  Acceptance  Test  16  Jun  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Time  is  made  available,  on  none  interference  basis, 
to  other  government  contractors. 


Space  Tech  Labs 

Passed  Customer  Acceptance  Test  July  I96O 
Westlnghouse 

System  installed  in  May  I96I. 

UCLRL 

Good  time  110  Hburs/Week  (Average) 

Attempted  to  run  time  I5O:  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run-time)  0.75 
Above  figures  based  on  period  1  Jul  60  to  I5  Jul  60 
Passed  Customer  Acceptance  Test  1  Jul  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  include  high  speed,  compati¬ 
bility  with,  IBM  70!|-  and  709  systems,  a  rich  opera¬ 
tion  code  set,  and  a  very  fast  memory. 

Unique  system  advantages  Include  overlap  of  input/ 
output  operations  with  computing  with  very  low  memory 
interference  rate  and  automatic  interrupting  facili¬ 
ties  permitting  I/O  devices  to  interrupt  main  program. 
Many  special  features  and  attachments  are  available 
on  a  "Request  for  Price  Quotation"  basis:  (l.e.) 
Cathode  Ray  Tube  pictorial  output,  clocks,  extended 
precision  arithmetic,  direct  data  I/O  device,  tape 
switch,  etc. 

Manufacturer's  recommendations  for  the  care  and 
handling  of  magnetic  tape: 

Storage  for  frequent  or  Infrequent  usage  (Hylar 
Base)  at  relative  humidity  0  to  80^  (The  upper  limit 
on  humidity  is  given  to  prevent  the  formation  of 
fungus  and  mold  growth.  This  limit  may  be  exceeded 
by  hermetically  sealing  the  tape  in  a  plastic  bag. ) 
and  temperature  kO  to  120°P. 

The  tape  should  be  stored  in  a  dust  proof  con¬ 
tainer.  Should  the  tape  be  exposed  to  atmospheric 
conditions  outside  the  above  limits  for  more  than 
four  hours,  it  must  be  reconditioned  by  allowing  it 
to  remain  at  the  given  condition  for  a  length  of 
'time  equal  to  the  time  it  was  away.  Twenty-foxu? 
hours  reconditioning  is  necessary ..if_the  tape  is 
removed  for  longer  than  twenty-four  hours. 

General  Precautions 

The  tape  should  not  come  in  contact  with  magnetic 
material  at  any  time  and  should  never  be  subjected 
to  strong  magnetic  fields.  Either  of  these  can 
cause  the  loss  of  information  or  the  introduction  of 
noise. 

When  shipping  magnetic  tape,  the  reel  should  be 
placed  in  a  dust-proof  container  and  hermetically 
sealed  in  a  plastic  bag.  Additional  support  should 
be  obtained  by  enclosing  in  an  individu^  cardboard 
box. 

GE 

Outstanding  features  include  column  binary,  on  line 
clock,  speed  necessary  to  meet  schedules,  capacity 
large  enough  to  handle  our  largest  programs,  and  size 
(not  cumbersome  machine  to  operate). 

Customer  asks  for  tapes  to  be  assigned  to  him  al¬ 
though  physical  use  of  tapes  are,  under  control  of 
tape  librarian.  The  customer  maintains  a  log  of  what 
he  has  been  assigned  and  releases  the  tapes  as  data 
is  no  longer  of  any  value.  Stored  in  special  design 
plastic  containers  under  humidity  and  temperature 
controlled  conditions. 

Smithsonian  Institution 

The  Smithsonian  Institution  will  use  an  IBM  709O  -Sys¬ 
tem  at  its  Astrophysioal  Observatory  for  four  hours 
during  the  day.  The  ,rest  of  the  time  is  to  be  made 
available,  by  contract,  to  Computer  Services,  Inc.  of 
Englewood,  New  Jersey,  for  purchase  and  resale.  ' 
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- 

General  Motors 

Allison  Division  .  .  . 

Indianapolis  6,  Indiana  1 

The  speolflcai 

Monthly 

The 

tions 

7090  is  scheduled  for  shipment, 
and  prices  are  as'  follows: 

Qty 

Unit 

Rental 

1 

711 

$  812.00 

1 

716 

1,218.00 

1 

721 

609.00 

18 

729  IV 

at  913.50 

1 

Tioo 

19,589.50 

The  above  price  includes  the  8K  nullification  RIQ 
at  $25.00 


1 

7151 

1,243.38 

1 

7302 

17,762.50 

1 

7606 

3,958.50 

1 

7607-1 

4,339-13 

1 

7607-2 

5,324.13 

1 

7608 

710.50 

2 

7617 

228.38 

1 

7618 

913.50 

Martin  Company 
Denver,  Colorado 

IBM  7090  System  to  consist  of  a  7608,  7618,  7607j 
(2)  7100‘s,  7606,  7302,  7607,  (20)  729' s,  (2)  7617' B, 
7151,  711,  and  716. 


FUTURE  PLANS 


GE 

The  7090  will  be  using  FORTRAH,  SOS,  and  SAP  as 
major  assembler  comllers  as  well  as  a  generalized 
data  processing  system  for  technical  data  systems. 

A  production  monitor  with  programs  on  a  master  tape 
as  subroutines  will  be  used.  This  system  will  have 
built-in  time  checking  of  an  on-line  clock  and  will 
work  along  with  the  systems  mentioned  above. 

A  link  to  combine  tEVD's  analog  computer  with  the 
7090  is  almost  ready  for  operation. 

It  Is  anticipated  that  two  IBM  1401  Systems  and/or 
one  GB  225  System  will  be  added  in  I96I.  These  sys¬ 
tems  will  be  used  primarily  as  Input-output  equip¬ 
ment  for  the  7090. 


INSTALLATIONS 

U.  S,  Army  Ordnance  Missile  Command 
Redstone  Arsenal,  Alabama 

U.  S.  Havy  David  Taylor  Model  Basin 
Washington  7,  R*  2. 

Aerospace  Technl.cal  Intelligence  Center 
Wright  Patterson  Air  Force  Base,  Ohio 

U.  S.  Air  Force  Fll^t  Test  Center 
Data  Erooesslng  and  Computing  Branch 
Edwards  Air  Force  Base,  California 

U.  S.  Air  Force  tethematlcal  Services  Laboratory 
Eglin  Air  Force  Base,  Florida 

Wright  Air  Development  Center,  ARDC 
Directorate  of  Systems  Engineering 
Wright  Patterson  Air  Force  Base,  Ohio 

Allis  Chalmers  Maaufactiirlng  Company 
Milwaukee,  Wisconsin  (Proposed) 

Bell  Telephone  Laboratories 
Murray  Hill,  New  Jersey  (Proposed) 

C  E  I  R,  Incorporated 
Arlington  Research  Center 
Arlington,  Virginia 


C  E  I  R,  Incorporated 
Union  Carbide  Building 
270  Park  Avenue 
New  York,  N.  Y. 

Convalr 

Fort  Worth,  Texas 

General  Electric  Company 
Large  Jet  Engine  Department 
Evendale  I5,  Ohio 

General  Electric  Company 
Evendale  Computations  Operation 
Evendale  I5,  Ohio 

General  Electric  Company 
Missile  &  Space  Vehicle  Department 
31^  Chestnut  Street 
Philadelphia  Pennsylvania 

General  Motors  Corporation 
Research  laboratories 
12  Mile  and  Warren  Roads 
Warren,  Michigan 

General  Motors  Corporation 
Allison  Division 
Indianapolis  6,  Indiana 

Gulf  Research  and  Development  Company 
P.  0.  Drawer  2038 

Pittsburgh  30,  Pennsylvania  (Proposed) 

International  Business  Machines  Corporation 
Scientific  Computation  Laboratory 
Endicott,  New  York 

International  Business  Machines  Corporation 
Data  Systems  Division 
Poughkeepsie,  New  York 

International  Business  Machines  Corporation 
Research  Center 
P,  0.  Box  218 

Yorktown  Heights,  New  York 

Lockheed  Aircraft  Corporation 
Missile  and  Space  Division 
Sunnyvale,  California 

The  Marquardt  Corporation 
16555'  Saticoy  Street 
Van  Nuys,  California 

North  American  Aviation,  Inc. 

4300  E.  Fifth  Avenue 
Columbus  16,  Ohio  (Proposed) 

Pratt  and  Whitney  Aircraft 

Florida  Research  and  Developnent  Center 

United,  Florida 

Rand  Corporation 
1700  Main  Street 
Santa  Monica,  California 

Republic  Aviation  Corporation 
Farmlngdale,  L.  I. ,  New  York 

Sandia  Corporation 

Albuquerque,  New  Mexico  (PrcgioBed) 

Service  Bureau  Corporation 
IBM  Plant 

San  Jose,  California 

Socony  Mobil  Oil  Company 
150  East  42nd  Street 
New  York  17,  N.  Y. 

Space  Technology  Laboratories,  Incorporated 
2400  E.  El  Seguhdo  Blvd. 

El  Segundo,  California 
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standard  Oil  Company  of  California 
Klectronic  Computer  Center 
225  Bush  Street 
San  Francisco  20,  California 

Texaco,  Incorporated 
P.  0.  Box  2552 
Houston  1,  Texas 

Union  Carbide  Corporation 
500  Madison  Avenue,  Ist  Floor 
Hew  York  17,  K.  Y. 

Westinghouse  Electric  Corporation 
Steam  Division 
Lester  Branch 

Philadelphia  15,  Pennsylvania 


Westinghouse  Electric  Corporation  hL}d 

Advance  Systems  Engineering  &  Analytical  Department 

East  Pittsburgh,  Pennsylvania 

Johns  Hopkins  University 
Johns  Hopkins  Road 
Soaggsville,,  Maryland 

University  of  California 
Lavrence  Radiation  Laboratories 
Box  808 

Livermore,  California 

Smithsonian  Institution 
Astrophysloal  Observatory 
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IBM  CPC  MANUFACTURER 

IBM  Card  Programmed  Calculator  International  BusineSB  Machines  Corporation 


Photo  hy  International  Business  Machines  Corporation 


APPLICATIONS 

Manufacturer 

•Business  and  scientific  calculating. 

U.  S.  Array  Ordnance,  Frankford  Arsenal 
Along  with  a  Burroughs  ElOl  and  2  Uni  ■vac  120' s,  the 
following  utilization  is  made:  Field  Service  National 
Stock  Accounting,  fire  control  instruments,  gage 
accounting,  production  control,  payroll  acco'unting, 
internal  arsenal  accounting  including  fiscal,  budget, 
property  and  cost  accounting,  scientific  consultations 
in  the  field  of  fluid  dynamics.  Interior  ballistics, 
theoretical  physics  and  certain  aspects  of  nuclear 
physics. 

Khe  Oriscom-Russell  Company 
Used  for  both  commercial  and  scientific  work. 


Bapld  access  word  registers 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


h 

50  KC 
Parallel 
Synchronous 
Sequential 


STORAGE 


Media 

Words  Digits 

Access 

Microsec 

Electronic  Tubes 

9 

5T 

760 

Accumulator  (Mech) 

6 

80 

400,000-800,000 

Mechanical 

he 

■  480 

400,000-1,200,000 

Medium 
Card  Reader 


INPUT 

Speed 

100-150  cards/min 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Blnsiry  coded  decimal 

Decimal  digit's/word  3  or  5 

Arithmetic  system  Fixed  point 

Instruction  type  One  to  two  address 

Number  range  Dependent  upon  programming 


Add 

Mult 

Dlv 

Construction 


ARITHMETIC  UNIT 

Exclud  Stor  Access 
Mlcrosec 
T60 

13,180  (average) 
15, 1*80  (average) 

Vacuum  tubes 


Media 

Printed  Record 
Summary  Punch 


OUTPUT 

Speed 

IOO-I5O  llnes/min 
30  cards/min 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  1,500 

Tube  types  )+ 


CHECKING  FEATURES 

Checking  may  be  performed  throu^  control  panel 
wiring. 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  9-57  KVA 

Volume,  computer  575  cu  ft 

Area,  oonputer  64  sq.  ft 

Weight,  computer  5,755  Its 

The  above  figures  include  the  4l2/4l8,  605,  527 
Group.  Special  air  conditioning  is  not  required. 


PRODUCTION  RECORD 

Number  produced  695 

Humber  in  production  0 

Delivery  time  Out  of  production 


COST.  PRICE  AND  RENTAL  RATES 

Manufacturer 

Approximately  $2,200/month  and  up. 

The  Griscom-Hussell  Company 
Basic  system  $2,000/month,  additional  equipanent 
$l,000/month. 


PERSONNEL  REQUIREMENTS 

.  The  Griscom-Russell  Company 

One  8-hour  shift  requires  one  engineer  and  three 
technicians  or  operators. 

RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Manufacturer 

Average  service  time  for  all  machines  is  approximate¬ 
ly  25  hours/month. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  IBM  Card-programmed  Electronic  Calculator  solves 
problems  involving  any  number  of  sequential  steps  to 
obtain  a  single  solution.  It  is  a  combination  of 
several  units,,  including  three  standard  IBM  machines, 
and  has  many  applications  in  engineering,  scientific 
and  actuarial  computations.  One. standard  unit  is  an 
electronic  calculator  capable  of  2,174  additions  and 
subtractions  or_86  multiplications  and  divisions  a 
second.  Other  units  include  an  accounting  machine 
for  interpreting  instructions  and  for  accumulating 
and  printing  results,  a  storage  unit  for  retaining 
data  for  later  use  in  a  problem  and  a  punching  unit 
for  recording  results  in  IBM  cards. 

Numerical,  instructions  in  IBM  cards  direct  the  se¬ 
quence  of  operations.  These  instructions  tell  the 
electronic  calculator  where  to  obtain  factors;, 
whether  to  add,  subtract,  multiply  or  divide,  and 
what  to  do  with  the  result-print  it,  punch  it,  hold 
it  for  later  use,  or  perform  combinations  of  these 
possibilities. 

When  not  being,  used  for  this  type  of  computation, 
the  accounting  machine  and  electronic  calculator 
may  be  disconnected  and  used  to  perform  standard 
accounting  and  computing  operations. 


INSTALLATIONS 

U.  S.  Army  Ordnance,  Ihrankford  Arsenal 
Philadelphia,  Pennsylvania 

NASA 

Langley  Field,  Virginia 
AUis-Chambers  Manufacturing  Company 

Battelle  Memorial  Institute 
Columbus  1,  Ohio 

Esso  Standard  Oil  Company 
Hew  York  19,  Hew  fork 


The  Grlscom-Eussell  Company 
Massillon,  Ohio 

Republic  Aviation  Corporation 
Farmingdale,  Long  Island,  New  lork 

United  Aircraft  Corporation 
East  Hartford  8,  Connecticut 
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IBM  STRETCH  MANUFACTURER  9 

IBM  Stretch  Computer  International  Business  Machines  Corporation 


Photo  by  the  International  Business  Machines 
Corporation 


APPLICATIONS 

Engineering  development,  scientific  research,  real 
time  processing  and  control,  logistics,  procurement 
and  supply,  production  scheduling  and  control,  and 
other  areas  of  application. 


Binary  and  decimal 
6k  bits  or  l6  digits 
52  or  6k 
1  or  2 
154  basic 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system 
Binary  and  decimal  dlgits/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 

Arithmetic  system  Fixed  and  floating  point 

Binary  and  Decimal  Integer  Arithmetic  for  variable 
length  fields 

Instruction  type  One  and  two  address 

Number  range  „1024  ^  ^  .,1024  ^ 

-2  <H<2^for  float¬ 

ing  point  with  a  48  bit  fraction 
Integer  arithmetic: 


0  <  N  <  2^^  or  0  <  N  <  10^^ 
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INSTRUCTION  WORD  FORMAT 


INPUT- 

OUTPUT 


Sic 

BRANCH 


BRANCH 
ON  BIT 
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FLOATING 

POINT' 


ADDRESS 
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Automatic  "built-in  subroutines  . 

Square  Boot 
Radix  Conversion 
Transmit 
Swap 

Automatic  Subroutine-entry  codes 
Automatic  priority  processing  through  Interrup¬ 
tion  system 

Multiply  and  Add  operation  for  both  floating 
point  and  integer  arithmetic 

Automatic  coding 
STRAP  I 

7011-709-7090  Simulator 
STRAP  II 

70I1-709  Simulation 

SMAC  (macro  Generator)  I 

SMCP  (master  control  program) 

FORTRAM 

Registers  and  B-boxes 
16  index  registers 
20  addressable  special  registers 

Special  addressable  registers  include: 

Interval  timer  Function  through  Interrupt 
Elapsed  Time  clock  system  to  provide  elapsed  time 
and  time  of  day  indication. 

Interruption  address  -  Base  address  of  interrupt 
system  fix-ups  routines. 

Upper  Boimdary  Enable  protection  of  areas  of 

Lower  Boundary  main  core  store  to  facilitate 

Boundary  control  bit  multiprogramming  ability. 

Maintenance  bits 

Channel  Address 

Other  CPU 

Left  Zeros  count 

All  ones  count 

Left 'half  of  acoimulator 

Right  half  of  accumulator 

Accumulator  Sign 

Indicators  Set  by  interrupt  system  or 

Mask  programmer  to  provide  flex- 

Remainder  Ibility  in  interrupt  hand- 

Faotor  ling. 

Transmit 

A  variety  of  modifiers  apply  to  different  instruc¬ 
tion  classes  and  lead  to  a  total  of  2,975  individ¬ 
ual  operations  e.g.,  there  are  two  transmit  instruc¬ 
tions,  TRANSMIT  and  SWAP.  Two  modifiers,  count 
forwards  or  backwards,  and  immediate  or  direct  ad¬ 
dress  of  count  value,  give  a  total  of  6  transmit 
orders. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Microsec 

Add  N/A-Overlapped  I.38  to  I.50 

Mult  N/A-Overlapped  2.48  to  2.70 

Div  N/A-Overlapped  9*00  "to  9-90 

Timing  given  for  floating  point.  Precise  time 
unknown.  Design  incomplete. 

Construction  (Arithmetic  unit  only) 

Trsuisistors  Approx  200,000  for  complete  system 
Magnetic  Cores  Special  index  core  storage  and 
exchange  memory 

Arithmetic  mode  Serial  and  pareillel 

Index  arithmetic  unit,  24  bits  in  pareillel;  Par¬ 
allel  48  or  96  bit  arithmetic  for  floating  point; 
Serial  binary  or  decimal  Integer  arithmetic  (l  to 
8  hits  in  parallel).  Note  that  instructions  address 


Words,  fields,  or  bits  for  arithmetic  operations. 
Timing  Asynchronous 

System  is  asynchronous  for  input-output  devices, 
central  processing  unit  operation,  including  instruc¬ 
tion  preparation,  memory  operation  and  execution. 
Operation  Concurrent 

Additional  Features  of  Operation:  The  high  degree 
of  overlapped  and  asynchronous  operation,  together 
with  two  new  devices,  the  instruction  processor  and 
look-ahead,,  not  only  permit  concxurent  operation  of 
input-output  and  external  storage  devices  with  the 
central,  processing  unit,  but  also  several  operations 
are  carried  on  concurrently  within  the  CPU,  i . e . , 
instructions  and  data  may  be  fetched  simultaneously 
from  core  storage  while  other  instructions  are  being 
prepared  for  processing  and  while  previously  prepared 
instructions  are  being  executed. 

STORAGE 

Ho.  of  No.  of 

Media  Words  Deo/Dlglts  Microsec 

Magnetic  Core  16,384  to  262,144  to  O.5  to 

262,144  ^194,304  2.18 

Magnetic  Disk  2,097,152  to  35,554,432  to  0  - 

67,108,864  1,073,741,824  215,000 

Magnetic  core  storage  unit  modules  may  each  opera¬ 
te  independently  and  simultaneously  due  to  an  inter¬ 
leaving  of  addresses  within  the  modules  and  the  op¬ 
eration  of  the  Instruction  processor  and  look-ahead. 
With  as  many  as  four  modules  each  of  which  may  be 
referenced  simultaneously,  an  effective  core  storage 
cycle  of  1/2  microsecond  may  be  realized  for  data 
and  similarly  with  six  modules,  two  for  instructions 
and  four  for  data  permit  up  to  2,000,000  Instructions 
and  2,000,000  data  words  to  be  referenced  each  second, 
giving  an  effective  storage  cycle  of  I/2  microseconds 
for  both  instructions  and  data. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  256  Units 
No.  of  chars/linear  inch  200  or  556  Chars/inch 
Channels  or  tracks  on  the  tape  6  TTacks/tape 

Blank  tape  separating  each  record,  3/4  Inches 
Tape  speed  112.5  Inches/sec 

Transfer  rate  22,500  or  62,500  Chars/sec 

Start  time  7*5  Mlllisec 

Stop  time  7*5  Mlllisec 

Physiceil  properties  of  tape 
Width  1/2  Inches 

Length  of  reel  2,400  Feet 

Composition  Hylar 


INPUT 

Media  Speed 

Punched  Cards  1,000  cards/min 

Multiple  card  readers  may  be  Included  in  the  system 
operating  simultaneously. 

Magnetic  Tapes  (8  per  62,500  char/sec 
channel) 

Up  to  8  magnetic  tape  units  may  be  in  simultaneous 
operation  (one  per  channel). 

Typewriter,  Keys  Switches  Manual 
Keyboard,  switches,  and  keys' are  part  of  operator's 
console- which  functions  like  l/O  devices.  Multiple 
consoles  may  be  attached  for  simultaneous  operation. 

Input-output  devices  are  all  controlled  by  the  ex¬ 
change,  an  asynchronously  and  concurrently  operating 
component  of  the  system.  The  exchange  may  have  from 
8  to  32  channels,  each  of  which  permits  the  simultan¬ 
eous  operation  of  its  input-output  device  through 
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appropriate  control  units. 


OUTPUT 

Media  Speed 

Magnetic  Tapes  (8  per  channel)  62,500  char/sec 

Punched  Cards  250  cards/mln 

High  Speed  Printer  600  llnes/min 

Typewriter,  direct  digital 
display,  lights 


CJRCUhT  ELEMENTS  OF  ENTIRE  SYSTEM 

Solid  state  construction  used  throughout. 

Tubes  None 


CHECKING  FEATURES 

Checking  features  Include  single  error  correction 
and  double  error  detection  on  all  information  trans¬ 
fer's  between  core  storage  and  the  central  processing 
unit,  disk  synchronizer  and  exchange,  parity  checking 
within  the  CPU  and  also  in  all  I/O  iinlts,  and  residue 
checking  of  all  arithmetic  operations  in  parallel 
arithmetic  unit. 

Connective  operations  including  automatic  tests 
and  counts  allow  facile  programmed  testing  of  data  in 
the  system  with  various  parity  and  checking  features 
contained  within  the  data. 

A  unique  error  scanning  and  recording  device  auto¬ 
matically  records  the  entire  machine  .state,  should 
malfunction  opcur. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  100  Kw  110  KVA  O.9  pf 

Power,  air  conditioner  75  Kw  94  KVA  0.8  pf 
Volume,  air  conditioner  5,400  cu  ft 

Area,  air  conditioner  6OO  sq  ft 

Room  size,  computer  2,500  sq  ft 

Room  size,  air  conditioner  6OO  sq  ft  with 

cooling  tower 

Floor  loading  100  Ibs/sq  ft 

1,000  lbs  concen  max 

Capacity,  air  conditioner  60  Tons 

Weight,  computer  70,000  lbs 

Figures  are  for  "average"  system. 

Temperature  and  humidity  requirement  with  machine 
power  on  is  50-80°F  and  20?^  to  QQ$,  relative.  Cool¬ 
ing  air  will,  in  general,  be  furnished  through  plenum 
chambers  under  false  floor. 

Power  service  requirements  include  400  cycle,  208 
volts,  5  phase,  5  wire  (This  400  cycle  power  may  be 
derived  from  a  motor  generator  set  supplied  by  the 
customer.  A  five  wire  service  should  be  provided 
consisting  of  three  phase  conductors,  one  neutral 
conductor  and  one  equipment  ground.  Each  phase  con¬ 
ductor  shoiild  be  sized  to  carry  300  amperes). 

60  cycles,  208  volts,  3  phase,  5  wire  (This  60 
cycle  power  should  be  obtained  from  a  balanced  208 
volts,  3  phase  source.  Should  an  MO  be  used  to 
supply  the  400  cycle  power,  the  same  60  cycle  source 
may  be  used.  A  five  wire  service  should  be  provided 
consisting  of  three  phase  conductors,  one  neutral 
conductor  and  one  equipment  ground,  each  phase  con¬ 
ductor  should  be  sized  to  carry  210  amperes). 


PRODUCTION  RECORD 

Delivery  on  contract  basis 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Solid  state  construction  is  used  throughout.  Auto- 
roatic  error  checking  and  correction  and  automatic 
maintenance  scanning  and  recording  facilitates 
troubleshooting. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outet^ding  features  include  simultaneous  operation, 
high  speed  of  auxiliary  storage  and  high  speed  of 
indexing  and  floating  point  operations. 

Unique  system  advantages  include  an  ability  to  run 
and  interrupt  several  programs  simultaneously. 


FUTURE  PLANS 

03ie  exchange  and  central  processing  unit  provide 
an  adequate  set  of  commands  control  lines, 
data  paths  to  permit  the  attachment  of  many  types 
of  input  output  devices.  Future  I/O  devices  can 
be  designed  for  direct  attachment  to  the  exchange 
without  requiring  alterations  of  the  exchange  or 
central  processing  unit. 


INSTALLATIONS 

University  of  California 

los  Alamos  Scientific  laboratory 

IiOB  Alamos,  New  Mexico 
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ILLIAC 

Illinois  Automatic  Computer 


MANUFACTURER 


University  of  Illinois 


Photo  by  University  of  Illinois 


Electrical  Engineering  (AE  6079) 
Electrical  Engineering 
Education 

Economics  (iJSFG  7056) 

- -Economics 

Digital  Computer  Laboratory  (Task  27) 
Digital  Computer  Laboratory  (AEC-AT(ll-l) 

415) 

Digital  Computer  Laboratory 

I.  H.  E.  C. 

Physics  (Nonr  1854(12)) 

Physics  (AF  662(46-22-55-502)) 

Pl^sics 

Music 

Stanford  Research  Center  (Nonr  2776(100)) 
Psychology  (AF  49(658)571) 

Psychology  P.H.  I715) 

Psychology  (ONR  l854(ll)) 

Psychology 

Sociology  (Ford  Found.  44-52-69-529) 
Sociology 

Structural  Research  (AF  464) 

Structural  Research  (A.A.S.H.O.  Road  Test) 
Strudtural  Resesirch  (nSF  6572) 

Structural  Research  (Hwy.  Brdg.  47-22-20- 

307) 


Hrs:Mln 

1:02 

1:44 

2:57 

6:21 


2:00 

:04 

:07 

:57 

:12 

7:47 

:05 

5:14 

7:50 

11:49 

:26 

24:24 

:38 

2:51 

3:39 

1:52 

3:05 

6:58 
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Structural  Research  26:28 

Theor.  and  Applied  Mechanics  (ORD  593)  il? 

Theor,  and  Applied  Mechanics  2:06 

State  Water  Survey  (SC  75055)  3:22 

State  Water  Survey  ,:26 

Institute  of  Communications  Research  1:07 

(PH  9067c) 

Mechanical  Engineering  (Martin  Co.)  2:00 

MechanlcEl  Engineering  h:10 

Mining  and  Metallurgical  Engineering  :08 

(AP  5789) 

Mining  and  Metallurgical  Engineering  3:10 

Zoology  7:14 

Mathematics  2:36 

Michigan  State  University  2:19 

Physical  Education  ;09 


382:39 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  digits  per  word  kO 

Binary  digits  per  Instruction  "  '  '  20 

Instructions  per  word  2 

Instructions  decoded  112 

Instructions  used  62 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 


-59 

Humber  range  -1  to  1  -  2 

The  20  digits  (Half  of  a  word)  for  the  instruction 
are  divided  so  as  to  utilize  8  digits  for  the 
Instruction  type  (command  digits),  10  digits  for 
the  address,  and  2  digits  are  unused  spares. 


INPUT 

Media 

Punched  Paper  Tape 


Speed 

300  char/sec 


Five  hole  teletype  tape  is  used.  Numerical  data  Is 
read  with  a  4-hole  code.  Alphanumerical  data 
employs  a  5-hole  code  and  a  special  instruction. 


OUTPUT 

Media 

Punched  Paper  Tape 
Page  Printer 
Cathode  Ray  Tube 


Speed 

60  char/sec 
10  char/sec 
500  points/'sec 


A  teletype  BRPE  Punch  is  used.  The  CRT  has  a 
256  X  256  raster. 


CIRCUhT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  4,427 

Tube  types  27 

Separate  cabinets  4 

Above  figures  exclude  power  supplies. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  27.2  KW 

Power,  air  conditioner  7.0  KW 

Space,  computer  700  cu  ft.  100  sq.  ft. 

Weight,  computer  '  4,000  lbs. 

Capacity,  air  conditioner  10  Tons 


ARITHMETIC  UNIT 


Inc.  Stor. 

Access 

Microsec 


Add  time  93 

Mult  time  665  -  865 

Dlv  time  95® 

Construction  Vacuum  tubes 

Rapid  access  word  registers  6 
Arithmetic  mode  Parallel 

Timing  Asynchronous 

Operation  Sequential 


Exol.  Stor. 

Access 

Mlcrosec 

4o 

620  -  820 
900 


The  figures  for  operation  time  including  storage 
access  include  the  access  time  for  the  operand  and 
pro-rated  access  for  the  instruction. 


STORAGE 

Mlcrosec 

Media  Words  Digits  Access 

Electrostatic  (CRT)  1,024  40,960  18  to  36 

Magnetic  Drum  12,  800  512,000  1,280  to 

16,900 

Instructions  for  drum  access  require  40  binary 
digits  with  l4  binary  digit  addresses.  This  address 
specifies  the  location  of  the  word  desired.  Sub¬ 
routines  are  employed  for  block  transfers  between 
drum  and  electrostatic  storage. 


PRODUCTION  RECORD 

Produced  4  Copies  at  Mich  State  University, 

Iowa  State  University,  and 
University  of  Sidney 

Operating  4 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $500,000 

Approximate  cost  of  additional  equipment  200,000 
(Estimated) 


PERSONNEL  REQUIREMENTS 

Tech  and 

Daily  Operation  Engineers  Operators 

3-8  Hour  shifts  4  3 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Error  Frequency  and  Analysis 

The  HjLIAC  is  normally  used  for  "engineering"  and 
maintenance  between  7  a.m.  and  10  a.m.,  and  for  a 
check  of  its  performance  between  5:30  p.m.  and 
6:30  p.m.  of  each  weekday.  Since  the  periods  be¬ 
tween  7  a.m.  and  10  a.m.  together  with  certain 
irregular  periods,  such  as  Saturdays  and  Sundays, 


567 


niiAc 


are  devoted  to  a  heterogeneous  group  of  engineering, 
maintenance  and  laboratory  functions,  it  is  more 
instructive  for  an  error  standpoint  to  look  -at  the 
periods  between  10  a.m.  and  7  a.m.  of  the  next  day 
in  order  to  make  an  observation  of  the  error  frequen¬ 
cy  in  the  machine.  This  is  the  actual  period  when 
the  machine  is  designated  for  use,  although  certain 
engineering  procedures  frequently  require  the 
scheduling  of  extra  maintenance  time.  With  this  in 
mind  a  summary  table  has  been  prepared,  using  the 
period  between  10  a.m.  and  7  a.m.  of  the  next  day. 
This  table  lists  the  running  time  when  the  machine 
was  operating,  the  amount  of  time  devoted  to  rou¬ 
tine  .engineering,  the  amount  of  time  devoted  to 
repairs  because  of  breakdowns,  and  the  number  of 
failures  while  the  machine  was  listed  as  running. 
During  the  5:50  -  6:50  period  (when  the  machine  is 
checked),  if  no  errors  are  to  be  found,  the  time  is 
given  to  the  "running  column" .  Each  failure  was 
considered  to  have  terminated  a  running  period  and 
was  followed  by  a  repair  period  in  preparing  this 
table.  Since  the  leapfrog  code  is  our  most  signifi¬ 
cant  machine  test,  the  length  of  time  which  it  has 
been  used  on  the  machine  is  listed  separately  to¬ 
gether  with  the  number  of  errors  associated  with 
that  particular  code.  This  information  for  the 
month  is  presented  in  Table  II. 

It  is  Important  to  notice  that,  except  during 
scheduled  engineering  periods,  any  Interruption  of 
machine  time  that  was  not  planned  is  considered 
a  failure  in  this  table.  In  rare  oases,  where  the 
failure  is  not  known  until  a  later  time,  it  is 
possible  that  no  repair  period  is  associated  with 
the  failure..  This  overall  system  has  been  adopted 
because  it  makes  it  possible  for  a  machine  user  to 
estimate  directly  the  probability  that  the  machine 
will  be  "running"  any  instant  of  time  and  the  proba¬ 
bility  of  a  failure  during  any  given  Interval  of 
running  time. 

The  following  table  presents  a  typical  summary  of 
errors  or  interruptions  for  June  1959: 


Source  of  Error  Quantity  of  Errors 

Control  2 

Arithmetic  1 

Memory  3 

Drum  13 

Reader  3 

Punch  3 

Unknown  7 

Input- Output  1 

Run- over  from  Sched.  Main.  _1 

Total  Errors  34 


The  following  table  shows  the  distribution  of 
TT.T.TAf!  machine  time  for  the  month  of  September  1959: 

Hrs:  Min 


Regular  Maintenance  64: 00 
Unscheduled  Maintenance  22:13 
Drum  Engineering  21: 06 
R.A.R.  :11 
Leapfrog  I6:l8 
Library  Development  3:04 


146:52 


ADDITIONAL  FEATURES  AND  REMARKS 

Mew  UlIAC  Codes 


Durii^g  the  month  of  September  two  new  routines 
were  added  to  the  ILLIAC  Auxiliary  Library. 

Aux.  P21-268  Data  Plotter  Output  Converter  II. 

Under  the  control  of  parameters 
this, routine  will  convert  a  data 
tape  output  by  the  standard  ILLIAC 
printing  routines  into  a  tape  suit¬ 
able  for  input  to  the  data  plotter. 

Aux.  X15-269  Maximum  Speed  Sexadecimal  Input 

Preparation  for  Magnetic  Drum  and/ 
or  Williams  Memory. 

This  routine  permits  loading  of 
the  drum  and/or  Williams  memory 
from  the,  reader  at  maximum  speed. 
Any  information  previously  assem¬ 
bled  on  the  drum  or  in  the  Williams 
memory  is  punched  out  in  sexa¬ 
decimal  form  in  such  a  manner  that 
the  tape  (provided  with  its  own 
bootstrap)  can  be  read  in  and  sum 
checked  at  some  later  time. 

ILLIAC  Usage 

During  the  month  of  September  specifications  were 
presented  for  I7  new  specifications.  This  list 
does  not  indicate  how  the  ILLIAC  was  used  because 
large  amounts  of  machine  time  may  have  been  con¬ 
sumed  by  problems  with  numbers  less  than  1488T. 
Numbers  followed  by  T  are  for  theses. 

1488  T  Sociology.  Patterns  of  Inmate  Response. 

The  problem  is  to  group  questions  (55)  in  terms  of 
common  differentiation  of  556  subjects.  What  are 
some  of  the  common  patterns  of  responses?  Which 
questions  can  be  grouped  together?  A  pattern 
analysis  is  used  (KSL  294)  in  which  the  usual  order 
of  persons  and  responses  is  reversed. 

1489  T  Sociology.  Subject  Similarities.  The  pro¬ 
blem  is  to  group  inmates  in  terms  of  how  they 
answer  questions  about  prison  life  and  themselves. 

A  pattern  analysis  is  used  in  the  standard  way  on 
each  of  two  subsamples  of  50  subjects. 

Two  subsamples  are  used: 

1.  To  investigate  the  reliability  of  the 
patterns  obtained. 

2.  To  compare  samples  from  two  different 
prisons  on  differences  and  similarities  in  pat¬ 
terns  of  response. 

1490  Civil  Engineering.  Thermal  Stresses  in 
Elastic  Shells.  This  is  to  solve  the  problem  of 
an  elastic  shell  subject  to  the  transient  tempera¬ 
ture  input  associated  with  high  velocity  motion 
through  an  atmosphere  of  variable  density,  although 
any  temperature  history  input  could  be  used.  0?wo 
kinds  of  thin  shells  are  being  studied;  spherical 
dome  shells  and  conical  shells. 

The  significance  of  this  analysis  lies  in  the  poss¬ 
ibility  of  treating  shells  under  either  applied 
loads  or  temperature  variations  by  one  unified 
approach. 
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The  method  of  solution  is  a  finite  difference 
approach,  applied  suceessively  as  time  is  increased 
incrementally. 

lh91  T  Economics.  Analysis  of  the  Demand  for 
Coffee.  The  problem  consists  of  estimating  price 
and  income  elasticities  of  the  demand  for  coffee  in 
the  United  States.  Yearly  data  on  the  coffee  demand, 
prices,  stocks,  and  imports  to  the  United  States 
■will  he  used.  For  the  estimation  of  the  demand 
equation  a  limited  estimate  ■will  he  used.  No  other 
than  standard  library  routines  are  involved. 

Ik92  Mechanical  Engineering.  Nozzle  Design  for 
4"  X  4"  Blow  Down  Tunnel.  It  is  intended  to  design 
a  pair  of  nozzle  blocks  for  the  blow  down  tunnel 
in  Aerodynamics  Laboratory  B.  The  supersonic 
nozzle  profile  will  be  first  calculated  by  the  method 
of  characteristics  and  then  corrected  for  the  bound¬ 
ary  layer  growth  along  the  nozzle.  The  complicated 
step-by-step  calculations  and  iterations  can  easily 
be  handled  by  ILLIAC. 

The  fundamental  net  calculation  has  been  developed 
xmder  Problem  No.  866  and  the  general  boundary  layer 
calciilation  has  also  been  developed  under  Problem 
No.  1189.  It  is  hoped  to  adapt  and  modify  the  codes 
from  Problem  Numbers  866  and  II89  so  that  the  final 
nozzle  profile  for  a  certain  supersonic  test  Mach 
number  can  be  produced. 

1495  Botany  -  Eastern  Illinois  University. 
Analysis  of  Tree  Growth.  This  is  a  continuation  of- 
an  earlier  problem.  Problem  No.  I267,  in  which 
dally  tree  growth  measurements  are  analyzed  using 
the  standard  program,  K  I6.,  The  best  fitting  equa¬ 
tion  for  predicting  dally  growth  is  being  obtained 
by  attempting  multiple  correlatJxn-  using  different 
combinations  of  factors  on  different  species  of 
trees  and  for  different  periods  of  the  season. 

Part  of  this  newly  submitted  data  eu;e  measurements 
of  growth  occurring  before  leaf  enlargement  during 
1958  and  1959,  a  period  which  differs  meirkedly  from 
the  later  growing  season.  Part  of  the  data  are 
yearly  growth  ring  measurements  from  1901-1951. 

These  are  to  be  analyzed  in  terms  of  values  ascer¬ 
tained  from  monthly  weather  bureau  records.  This 
second  approach  using  yearly  rather  than  daily 
growth  measurements  was  conceived  because  of  an  evi¬ 
dent  influence  of  the  previous  season  upon  the  grow¬ 
th  of  trees.  It  is  hoped  that  by  combining  ein  anal¬ 
ysis  of  daily  growth  during  a  given  year  with  an 
analysis  of  seasonal  growth  during  a  number  of  years 
it  will  be  possible  to  evaluate  both  the  Immediate 
and  long-range  effects  of  our  weather  upon  tree 
growth. 

1494  Psychology.  Situation-Response  Analysis  of 
Anxiety  Behavior.  This  study  differs  from  other 
studies  of  anxiety,  even  though  it  is  based  on  an 
inventory,  because  both  situations  and  responses  are 
specified  in  the  structure  of  the  inventory.  Four 
groups  of  subjects,  a  total  of  548,  were  presented 
with  the  description  of  some  situation  and  asked  to 
say  whether  and  to  what  degree  he  would  show  each 
of  a  sample  of  emotional  responses. 

The  K-8  routine  is  to  be  used  to  compute  Product 
Moment  Correlations,  Means  and  Standard  Deviations 
for  each  of  the  responses  for  the  four  groups.  A 
factor  analysis  for  each  of  the  groups  is  to  be 
computed  using  KBL-I.9O  on  the  Correlation  Matrices. 


1495  Animal  Science.  Potassium  Requirement  for 
Baby  Pigs.  This  research  is  intended  to  ascertain 
the  amount  of  potassium  required  for  optimal  growth 
by  the  baby  pig.  The  mathematical  method  is  the 
method  of  least  squares. 

1496  T  Veterinary  Medicine  and  Physiology. 
Strontium  and  Calcium  Metabolism.  The  replacement 
of  calcium  in  the  diet  of  young  pigs  by  strontium 
is  being  compared  to  controls  receiving  calcium, 
negative  controls  receiving  neither  calcium  nor 
strontium,  and  pigs  receiving  both  ions.  ILLIAC  is 
being  used  to  analyze  the  variance  between  the 
treatment  groups  for  the  various  orlterlons  used, 
i.e.  weight  gain,  bone  oalclimi,  bone  strontium,  etc. 

1497  .Agricultural  Economics.  A  Game  Theoretic 
Model  for  Cattle  Feeding.  The  feeder  cattle  enter¬ 
prise  is  viewed  as  a  game  against  nature,  with 
nature's  choices  ass\mied  to  be  restricted  to  the 
price-cost  situations  generated  in  the  last  ten 
years.  The  farmer's  choices  consist  of  six  differ¬ 
ent  feeding  systems  (or  linear  combinations  of 
these).  Four  different  situations  su’e  considered: 

1.  Payoff  matrix  in  terms  of  returns  per 
$100  feed  fed. 

a.  Maximize  the  minimum  return. 

b.  Minimize  the  maximum  loss  or  "regret". 

2.  Payoff  matrix  in  terms  of  returns  per 

animal. 

a.  Maximize  the  minimum  return. 

b.  Minimize  the  maximum  loss  or  "regret". 

This  problem  may  be  set  up  as  a  linear  programming 
problem  with  straightforward  use  of  the  library 
routine  MI5-I85. 


INSTALLATIONS 

Digital  Computer  Laboratory 
168  Engineering  Research  Laboratories 
University  of  Illinois 
Urbana,  Illinois  ( ILLIAC) 

University  of  Sidney 
Sidney,  Australia  (SILLIAC) 

Iowa  State  College  of  Agriculture  and  Mechanic  Arts 
Ames,  Iowa  (CYCLONE) 

Michigan  State  University 
East  Lansing,  Michigan  (MISTIC), 

The  TT.T.TAO  is  a  member  of  the  family  of  machines 
orglnally  designed  and  constructed  by  the  Institute 
for  Advanced  Study-. 
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ILLIAC 


INTELEX  AIRLINE 
RESERVATION 

Intelex  Airline  Reservation  Computer 


APPLICATIONS 

System  is  designed  for  the  solution  of  seat  reserva¬ 
tion  and  associated  problems .  It  is  a  special  pur¬ 
pose  computer  designed  to  solve  the  problems  of  data 
re-arrangement  and  retrieval. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  Coded  Decimal 

Decimal  diglts/word  10 

Decimal  digits/instruction  10 
Instructions  per  word  One 

Instructions  decoded  56 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Instruction  word  format 


n  n  n  n 

I 

J 

L  R 

0  P 

C^erand 

Address 

Index 

Reg 

No. 

Index 

where 

Operand 

Address 

may  be 

stored 

Field 

Defini¬ 

tion 

Instruc¬ 
tion  No. 

Registers  include  one  lO-character  accumulator 
register  with  associated  field  definition  register, 
and  nine  If-diglt  index  registers.  There  are  indi¬ 
rect  addressing  and  add/subtract  from  memory  instruc¬ 
tions. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Miorosec  Mlcrosec 

Add  50  -  140  40  -  150 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequentieil 


MANUFACTURER 

Intelex  Systems,  Incorporated 

Associate  of  International  Telephone  and  Telegraph 
Corporation 


INPUT 

Media 
Paper  Tape 
Telegraph 


OUTPUT 

Media  Speed 

Printer  6OO-9OO  llnes/min 

Paper  Tape  Punch 
Teleprinter 


PRODUCTION  RECORD 

Number  on  order  2 

Time  required  for  delivery  24  months 


PERSONNEL  REQUIREMENTS 

Training  made  available  by  the  manufacturer  to 
users  Include  training  in  programming. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  tape  system  will  do  independent  off-line 
searching.  Drums  contain  address  and  data  channels. 
Data  may  be  assigned  random  address  which  are  later 
used  to  search  for  the  data. 

Unique  system  advantages  include  rapid  access  to 
large  volumes  of  random-; 'Sored  data.  On  drums, 
direct  addressing  is  possible  Without  constant  re¬ 
arrangement  for  changing  data.  Searches  may  be  done 
for  any  information  contained  on  tape  without  re¬ 
gard  to  the  arrangement  of  data  within  a  particular 
tape. 


STORAGE 

Ho.  of  Access 

Ifedla  Ho.  of  Words  Digits  Miorosec 

Magnetic  Core  2000  to  10,000  20,000  to  10 

100,000 

Dnms  12,800  128,000  0  to  20,000 

Tape  Bin  142,800  words/tape  1,428,000  0  to  20x10° 

dig/tape 

10  tapes/bin  10  tapes/bln 
Magnetic  Tape  •  - 

No.  of  xinlts  that  can  be  connected  48  Units' "■ 

No.  of  ohars/llnear  inch  of  tape  508  Chars/inch 
Channels  or  tracks  on  the  tape  I6  Tracks/tape 

Blank  tape  separating  each  record  0.65  Inches 
Tape  speed  100  Inches/sec 

Transfer  rate  50,800  Chars/sec 

Start  time  6  Millisec 

Stop  time  6  Millisec 

Physical  properties  of  tape 
Width  1  Inch 

Length  of  reel  5,000  Feet 


INTELEX  AIRIjIHE  RESERVATION 
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ITT  BANK  LN 

III  Latoratorles  Bank  Loan  Processor, 


PROG 


MANUFACTURER 


ITT  Labor atories 
500  Washington  Avenue 
Nutley  10,  Hew  Jersey 


Construction  and  daily  maintenance  of  magnetic  tape 
file  for  personal  loan  operation  of  third  largest 
U.  S.  hank,  processing  of  daily  inputs  and  answering 
of  inquiries  to  this  file,  print-out  of  all  customer 
mailings  and  of  numerous  internal  reports. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Binary  coded  decimal 
12  +  sign 
12 


Internal  number  system 
Decimal  digits/word 
Decimal  digits/instruction 
Instructions/word  ,  . 

Instructions  decoded 
Arithmetic  system 

Instruction  type  cwavucoo  ^i'juuj.iAeu 

Modified  single  address  (Alpha  and  Delta,  i.e., 
operand  and  next  instruction  address) 


1 

85 

Fixed  point 

One  address  (Modified) 


Humber  range 


-10^5  <  X 


<  +10' 


,15 


Photo  by  ITT  Laboratories,  Hutley 


Instruction  word  format 


+ 

and 

check 

1 

2 

5 

[ 

T 

8 

— 

12 

OP  CODE 

DEiaiA 

Hext 

Instr. 

OPERAKD 
(or  alternate 
instruction,  o] 
special) 

lext 

Automatic  built-in  subroutines  Include  a  sort 
command,  a  sequence  command,  and-  a  merge  command. 

Automatic  coding  includes  SCP,  a  Symbolic  Conver¬ 
sion  Program  (One -to -One  Compiler  for  Symbolic  Ad¬ 
dress  and  Op  Codes),  and  MAEdC  II,  a  utility  system. 

Hegisters  and  B-boxes  Include  a  high  and  low  accum- 
\ilator,  a  distributor,  an  In-out  register,  and  an 
instruction  register. 

The  system  is  designed  for  operating  both  off-line 
and  on-line,  and  at  the  same  time.  It  can  simultan¬ 
eously  compute,  read  tape,  write  tape,  search  on  sev¬ 
eral  tapes,  print  (on-or  off-line),  and  answer  inquir¬ 
ies. 


f. 
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ARITHMETIC  UNIT 

Inol  Stor  Access  Exolud  Stor-  Access 
Microsec  Mlcrosec 

Add  170  ITO 

Mult  680-10,710  680-10,710 

Dlv  Programmed 

Construction  (^toithmetlc  unit  oiiy) 

Vacuum  tubes  0  0 

Transistors  1,000  ^,000 

Condenser-diodes  5,000  10,000 

Magnetic  cores  -  5j000 

The  figures  are  for  the  arithmetic  unit  only, 
excluding  the  control.  The  number  of  cores  includes 
storage  and  central  control. 

Arithmetic  mode  Parallel-Serial 

Timing  Synchronous 

"Synchronous"  refers  to  internal  logic  circuits; 
however,  operation  of  central  section  is  simultaneous 
with  various  In-out  operations,  the  latter  proceeding 
asynchronously  with  the  former. 

Operation  Bits  of  a  digit  in  parallel 

Digits  of  a  word  sequential 


STORAGE 


No.  of  No.  oJ 
Media  Words  -  Deo  D; 

Magnetic  Tape  22  x  10°  26k  x 

Magnetic  Drum  10,000  120, 0( 

Magnetic  Core  100  1,2( 

Core  Buffers  300  3,6< 

Ho.  of  units  that  can  be  connected 
No.  of  char/linear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 

Transfer  rate  j 

Start  time 
Stop  time 


Ho.  of  Access 

Deo  Digits  Mlcrosec 

26k  X  10°  20,000,000 

120,000  9,000 

1,200  6 

3,600  12 

lected  108  Units 

ipe  300  Char/inch 

le  22  Tracks/tape 

loord  0.03  Inches 

IQO  Inches/seo 
30,000  Char/seo 
2  Mlllisec 
2  Mlllisec 


Average  time  for  experienced  No  reels  (bin  type) 
operator  to  change  reel  Tape  exchange  is  60  sec. ) 

Physical  properties  of  tape 
Width  1  Inch 

Length  of  tape  in  bln  i;50  Feet 

Composition  ’ '  Ifylar  sandwich 

The  108  units  is  an  arbitrary  design  goal,  not  an 
actual  limitation. 

The  0.03  inch  inter-record  gap  is  an  interleaved 
recording.  The  opposite-direction  record  serves  as 
a  gap. 


INPUT 

Media  Speed 

Magnetic  Tape  (ITTL  Bin  Transports  30,000  dig/sec 
Paper  Tape  (Potter  90T)  6OO  char/sec 

Paper  Tape  (Flexo  Reader)  10  char/sec 

Keyboard  (Plexo,  Inquiry)  Manual 


OUTPUT 

Media  Speed 

Magnetic  Tape  (ITTL  Bin  Transports)  50,000  dig/sec 
High  Speed  Printer  (Shepard  w/lITL  20  lines/sec 
Electronics) 

Typewriter  (Elexowrlter)  10  char/seo 

Punched  Tape  (Flexo  Punch)  10  char/sec 

CIRCUfT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type 

Tubes  0 

Diodes  30, 000 

Transistors  10,000 

Magnetic  Cores  22,000 

Some  tubes  in  drum  system  and  P.S.,  being  replaced 
by  transistorized  drum  system. 


CHECKING  FEATURES 

Sign  redundancy.  Mod  5  check  in  several  places  (arith¬ 
metic,  bus,  output,  tape).  Parity  check  on  punched 
tapes  and  printer  data. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  6  Kw 

Volume,  computer  400  ou  ft 

Area,  computer  80  sq  ft 

Room  size,  computer  9OO  sq  ft 

Floor  loading  75  Ibs/sq  ft 

800  lbs  oonoen  max 

Weight,  computer  4,000  lbs 

Site  preparations  include  a  separate  power  main, 
a  regulator, "and  floor  ducts.  Area  air  conditioning 
only. 

PRODUCTION  RECORD 

Number  produced  to  date  1 

Time  required  for  delivery  18  months 

Special  custom  system,  using  stored  program  comput¬ 
er.  Some  elements  of  the  system  have  been  produced 
for  other  uses  (e.g.  tapes). 

COST,  PRICE  AND  RENTAL  RATES 

The  computer,  drum  printer  system,  tape  system  (18 
Transports)  rents  at  $17,000  to  $20,000/month. 

36  additional  tape  transports,  and  7  inquiry  channels 
rents  at  an  additional . $10, 000  to  $15,000/month. 

Maintenance  is  contracted  to  Federal  Electric  Com¬ 
pany  at  about  $6,000/month. 

PERSONNEL  REQUIREMENTS 

One  8-H6ur  Two  8-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 

0  R  R  UR 

Supervisors  422 
Analysts  211 

Programmer  434 

Coders  2  1 

Clerks  l4  14  28 

Operators  112  5 

Engineers  212  33 

Technicians  212  33 

Operation  tends  toward  closed  shop. 

Method  of  training  used  is  by  training  courses. 

RELIABILITY,  OPERATING  EXPERIENCE. 
ANDTfME  AVAILABILITY 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

System  is  under  acceptance  test. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  transistorization, 
large  processing  capacity  at  medium  speed,  will  main¬ 
tain  600,000  loans  up-to-date  daily,  about  109  bits 
of  data  accessible  at  all  times,  inquiries  answered 
in  less  than  20  seconds  each,  at  rate  of  20  per  minute 
and  simultaneous  operation  of  12  tape  functions,  com¬ 
puter  processing,  and  printing.  Additional  system  ad¬ 
vantages  are  that  it  combines  on-line  processing  and 
off-line  processing  by  the  same  equipment.  A  large 
data  file  is  in  ready  access. , 

Commercial  Information  is  available  through 
Intelex  Systems,  Inc.  (An  ITO  Associate) 

67  Broad  Street 
New  York,  H.  Y. 

FUTURE  PLANS 

Further  applications  of  this  and  related  hardware 
to  banks,  reservations,  credit  cards,  and  other 
commercial  and  government  systems. 
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MANUFACTURER 


ITT  SPES  025 

ira  Latoratories  Stored  Program  Element  System  025  ITT  Laloratories 

500  Washington  Avenue 
Nutley  10,  N.  J. 


APPLICATIONS 

Located  at  S,  U.  S.  Route  17,  Paramus,  New  Jer¬ 
sey,  the  SEES  provides  automatedjieBSage  handling 
on  a  store  and  forward  basis.  It  employs  a  multi¬ 
sequential  stored  program  computer  to  handle  both 
routine  and  complex  tasks  connected  with  the  message 
center  activity,  including  standard  data  processing 
operations.  In  this  application,  the  SEES  also 
communicates  directly  with  a  large  high-speed  com¬ 
puter. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  digit s/word 
Binary  dlglts/lnstructlon 
Instructlons/word 
Instructions  decoded 
Arithmetic  system 

One's  complement  system  of 
Instruction  type 

Number  range 
Instruction  word  format 


Binary 

33 

32  plus  parity 
1 
‘^3 

Fixed  point 
arithmetic  is  used. 

One  address 

-(2^^-  1)  to  +(2^-  1) 


Interrupt 

Variation 

Opera¬ 

tion 

Main  Memory 
Address 

Character 

Address 

0  1 

2  7 

8  13 

14  29 

30  31 

Automatic  coding  Includes  a  symbolic  compiler. 

Registers  and  B-boxes  include  an  accumulator, 
arithmetic  unit  buffer,  instruction  register,  I8 
other  registers,  256  index  registers  (sTCcial  "Index" 
core  memory),  and  256  program  counters  (special 
"Program"  core  memory )“ 

Each  of  four  sense  instructions  can  sense  128 
devices. 

Each  of  twoi  register  transfer  instructions  can 
address  11  registers. 

Most  Instructions  are,  indexable  and  repeatable. 

tost  Instrui'.'tions  wijli  operate  on  full  words  or 
on  one  character.  (There  ere  d  character's  per  word). 

Computer  also  has  a  multlsequence  feature  whereby 
it  will  interleave  the  operation  of  236  different 
programs  automatically  under  control  of  the  instruc¬ 
tions'  Interrupt  portion. 


STORAGE 


No.  of 

No.  of  Words  Digits 
2lt-,000,000  53  bits/word 
33  bits/word 
33  bits/word 
19  bits/word 
17  bits/word 


Media 

Magnetic  Tape 
Magnetic  Drum 
Magnetic  Cores 
Magnetic  Cores 
Magnetic  Cores 
Magnetic  Tape 
No.  of  units  that  can  be  connected  I6  Units 
No.  of  char /linear  inch  of  tape  2CX)  Char/inch 
Channels  or  tracks  on  the  tape  7  Traoks/tape 

Blank  tape  separating  each  record  0.73  Inches 


63,336 
16,384 
256 
256 


Access 

Microsec 

3,000,000 

8,000 

8 

6 

6 


Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


75  Inches/sec 
15,000  Char/sec 
3  Millisec 
3  Millisec 

60  Seconds 

0.3  Inches 
2,400  Feet 
Plastic 


INPUT 

Media  Speed 

Magnetic  Tape  (Potter  906)  15,000  char/seo 

Phone  Lines  60O  char/sec  max 

Punch  Cards  (IBM  7II)  250  cards/mln 

Computer  to  Computer  260,000  char/sec 

1  word  =  4  characters  =  32  bits 
1  card  =  24  words 


OUTPUT 

Media  Speed 

Magnetic  Tape  15,000  char/sec 

Phone  Lines  6OO  char/sec 

Punch  Cards  (IBM  721)  100  cards/mln 

High  Speed  Printer  (Burroughs  5  lines/sec 

301)  300  char/seo 

Computer  to  Computer  260,000  char/sec 

Display  260,000  char/sec 


ARITHMETIC  UNIT 

Inol  Stor  Access  Exolud  Stor  Access 
Microsec  Microsec 

Add  16  3 

Construction  (Arithmetic  unit  only) 

Transistors  2,100 

Ariohmetic  mode  Parallel 

Timing  Asynchronous 

Operation  Sequential 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

d^pe  Quantity 

Diodes  30, 000 

Transistors  5I, 000 

Magnetic  Cores  600,000 

CHECKING  FEATURES 

Parity  on  cheek  at  buffer  on  all  memories,  instruc¬ 
tion  register,  and  at  buffers  to  all  input-output 
units. 
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POWER.  SPACE.  WEIGHT, 

Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer  •• 

Area,  air  conditioner 
Room  size,  computer- 
Boom  size,  air  conditioner 
Ploor  loading 


AND  SITE  PREPARATION 

30  Kw 
32  Kw 

1,000  cu  ft 
1,000  cu  ft 
150  sq,  ft 
100  sq.  ft 
1,500  sq  ft 
^00  sq  ft 
250  Its/eq  ft 
1,250  lbs  concen  max- 


Weight,  computer  y^fOOQ  lbs 

Site  preparation  includes  false  flooring  (cable 
and  air  ducting),  separate  power  mains  and  distri¬ 


bution  boards. 


PRODUCTION  RECORD 


Humber  produced  to  date 
Number  in  current  operation 
Number  in  current  production 
Number  on  order 
Time  required  for  delivery 


1 
•  1 
8 
10 

12-18  months 


COST,  PRICE  AND  RENTAL  RATES 

Basic  Systeii 
Computer  $500,000 
Communications  Section  $500,000 
Additional  Equiment 

Drums  (4),  tapes  (2),  printer,  punch,  reader,  with 
control  $750,000. 


PERSONNEL  REQUIREMENTS 

Operation  tends  toward  closed  shop. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

System  tests  are  in  progress. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  nmltl-sequence  opera¬ 
tion,  permitting  up  to  256  different  programs  to  run 
concurrently;  built-in  executive  control;  hardware 
performing  Jumps  in  and  out  of  sequences  without  time 
loss  or  programming  complication,  indexed  repeat  op¬ 
tion;  word  and  character  modes;  tape  and  drum  trans¬ 
fers  to  and  from  core  memory  under  external  control; 
built-in  performance  monitor  sequence;  and  fully 
transistorized  plug-in  construction. 

Unique  system  advantages  include  on-line  operation 
of  up  to  236  input-output  channels  and  especially 
suited  as  communications  message  handling  center. 


FUTURE  PLANS 

x'roduction  for  a  quantity  of  duplexed  systems  being 
set  up  under  contract,  for  application  in  a  global 
message  switching  network. 

Further  applications  in  other  areas  under  planning, 
such  as  reservations  sys-tems  and  mail  order  houses. 

Adaptation  to  variety  of  communications,  data  pro¬ 
cessing,  and  combined  communloatlons  and  data  pro¬ 
cessing  systems. 

INSTALLATIONS 

ira  Laboratories- 

3h  S  U.  S.  Route  IT 

Paramus,  New  Jersey 
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JOHN N I  AC 

John  (Von  Meumann) 

Integrator  and  Automatic  Computer 


MANUFACTURER 

The  Rand  Corporation 


APPLICATIONS 


Scientific  and  engineering  data  processing. 


Photo  by  the  Rand  Corporation 


Operation 


Sequential 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits  per  word  ItO 

Binary  digits  per  instruction  20 

Instructions  per  word  2 

Instructions  decoded  128 

Instructions  used  Approx.  85 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Number  range  Numerically  less  than  unity. 
Negative  numbers  are  represented  as  complements. 


ARITHMETIC  UNIT 


Inolud-,  Stor.  Access  Exclud.  Stor.  Access 
Mloroseo  Miorosee 

Add  time  25  10 

Mult  time  1*00  585 

Div  time  1*00  385 

Conitfuctlon  Vacuum  tubes  an.-,  transistors 

Rapid  aoeess  word  registers  1* 

Arithmetic  mode  Parallel 

Timing  Asynchronous 


Addition  is  concurrent  with  store  cycle.  Multiply 
and  divide  times  are  maximum.  The  transistorized 
logical  adder  has  a  full  carry  time  of  I.5  micro¬ 
seconds  . 

In  195T>  bl*e  vacuum  tube  analog  adder  was  replaced 
with  a  transistorized  logical  adder.  The  maximum 
carry  time  of  the  new  UO-stage  adder  is  0.8  micro¬ 
seconds.  There  are  about  1200  transistors  in  the 
unit.  The  transistor  count  includes  many  logical  ■ 
functions  which  have  been  packaged  with  the  adder. 

The  control  has  been  partly  transistorized  to 
gain  a  significant  increase  in  basic  operation 
rates.  Circuit  modifications  have  been  limited  to 
control  sections  eiffecting  basic  clear,  gate,  and 
shift  operations . 

STORAGE 


Microsec 

Media  Words  Digits  Access 

Magnetic  Core  1*,096  !*0/word  I5 

Magnetic  Drum  12,288  !*0/word  17,000 

Drum  access  time  is  average  access  to  first  word. 
Sixty  microseconds  are  required  for  each  succeeding 
address  in  same  channel. 
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INPUT 


PERSONNEL  REQUIREMENTS 


Media  Speed 

C^d  Reader  240  oards/min 

An  IBM  collator  is  used.  Both  primary  and  secondary 
feeds  are  used. 


OUTPUT 


Media  Speed 

Card  Punch  100  cards/min 

Printer  (ANelex)  1,200  lines/min 

An  IBM  523  is  used.  The  printer  prints  136  columns, 
56  char/coluran  (alphanumeric). 

During  the  year  1959  an  on-line  modified  EAl  plotter 
wan  installed.  The  40"  x  40”  plotter  was  modified 
to  Include  straight  line  drawing  ability  as  well  as 
circle  drawing  ability.  The  plotter  can  be  instruc¬ 
ted  under  JOHHNIAC  control  to  go  to  point  X^, 
and  draw  a  line  to  point  Xgj  X^.  The  circle 
drawing  instruction  causes'^the  plotter  to  go  to 
point  X,  X  and  draw  a  circle  of  radius  r.  Point 
plotting  and  symbol  printing  are  also  available. 

In  1959j  nn  on-line  AWelex  printer  was  added. 


~  C I RCU TT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes 

5,000 

Tube  types 

11 

Crystal  diodes 

500 

Magnetic  storage  cores 

163,840 

Magnetic  switch  cores 

5,120 

Transistors 

l,4oo 

CHECKING  FEATURES 

Manual  marginal  testing  is  performed. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Power,  air  cond. 
Space,  computer 
Space,  air  cond. 
Weight,  computer 
Weight,  air  cond. 
Capacity,  air  cond. 


55  KW,  63  KVA,  0.88  PF 
28  KW 

290  cu.  ft.,  36  sq.  ft. 
180  ou.  ft.,  50  sq.  ft. 
5,000  lbs, 

5,000  lbs. 

25  tons 


Dimensions  of  computer  are  12  x  3  x  8  feet. 


PRODUCTION  RECORD 

Produced  1 

Operating  1 

This  system  was  designed  and  is  owned  and  operated 
by  the  Rand  Corporation.  ' 


,  Tech  and 

Daily  Operation  Engineers.  Operators 

'2-8  Hour  shifts  1  2 

One  technician  per  shift  and  one  engineer  on  call 
is  required. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  10  hours 

Good  time  i,380  hours 

Attempted  to-  run  time  1,500  hours 

Operating  ratio  (Good/Attempted,  to  run)  O.92 
Figures  based  on  period  July  1956  to  November  1956 
Acceptance  test  March  195^ 

Two  transistors  of  the  new  arithmetic  unit  failed 
during  the  first  year  of  operation  due  to  defective 
seals.  No  failures  have  occurred  since  early  1958. 
This  failure  record  represents  two  transistor  fail¬ 
ures  in  14,976,000  transistor-hours. 


ADDITIONAL  FEATURES  AND  REMARKS 

System  includes  console  facilities  which  report 
static  state  of  all  registers  in,  an  octal  display, 
allow  manual  entry  of  information  via  a  keyboard, 
punch  contents  of  all  registers  and  keyboard 
conditioning  switches  on  a  single  card,  display 
static  state  of  all  toggles  and  allow  manual  con¬ 
trol  over  toggle  states, 

A  wired  In  core  store  test  routine  is  Included 
which  tests  6dl  addresses  and  bits  under  a  variety 
of  information  patterns  without  aid  of  a  stored 
program. 


INSTALLATIONS 

The  Rand  Corporation 
1700  Main  Street 
Santa  Monica,  California 
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JOHNNIAC 


JUKEBOX 

Missile  Firing  Data  Computer  JUKEBOX 


MANUFACTURER 

Autonetlcs  Divtslon 

North  American  Aviation,  Incorporated 


APPLICATIONS 

General  imrpose  computing. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  dlgits/word 
Binary  digits/instruction 
Instructions  per  word 
Arithmetic  system 
Instruction  type 
Number  range 
Instruction  word  format 


Binary 

39  +  Sync  +  sign 
.20 
2 

Fixed  point 
^o  address 
-  1  <  N  <  +  1 


Sign 

1  Iieft  Command  | 

Sign 

1  Right  Command  | 

Sync 

+ 

1  6 

7760c 

+ 

1  6 

77600 

1 

BOO 

Operation 

0  0  0  0  I 

Location 

BOO 

Dperation 

0  0  0  0  B 

Location 

B  -  Binary 
0  -  Octal 


Computer  uses  binary  coded  decimal  and  command  for¬ 
mat  on  input  and  output  devices  only. 

Automatic  coding 

Punched  tape  teletype  code  to  octal  or  binary  coded 
decimal  during  tape  fill. 

Beglsters  and  B-boxes 

Iwo  8-word  rapid  access  storage  registers.  Five  1- 
word  arithmetic  registers. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  ■  Mlcrosec 

Memory  BB  Storage 

Add  9,590  2,040  54o 

Mult  19,850  12,300  10,800 

Div  20,390  12,840  11,340 _ 

Average  access  time-9,050  microseconds. 
Construction  (Arithmetic  unit  only) 
transistors  664 

Condensers  6T3 

Diodes  4,401 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

No.  of  Ho.  of 
Medium  Words  Digits 
Magnetic  Disk  4,096  167,936 


Access 

Mlcrosec 

9,050 


Media 
Paper  Tape 

Keyboard 


INPUT 

Speed 

200  char/sec 
20  in/sec 
Manual 


OUTPUT 

Media  Speed 

Printer  (Typewriter)  •  ■■■  11  char/sec  (BCD  or  octal) 
Nixie  Display  Tubes  I6  cbar/17,2^  mlcrosec 

(BCD  or  octal) 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  0 

Diodes  5,316 

Transistors  885 

Magnetic  Cores  0 

Above  figures  do  not  Include  system  and  canqonent 
testers . 


CHECKING  FEATURES 

Component  test  set:  Tests  each  coiqniter  boctrd  sep¬ 
arately. 

Optional  in  both  dynamic  and  static  Krfjdes. 

System  test  set:  Panel  array  of  neon  indicators 

showing  the  status  of  all  the  flip- 
flops  in  a  dynamic  or  static  one- 
shot  mode;  includes  marginal  test 
feature  of  power  supply  variation 
and  clock  jitter. 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 


Power,  coiputer 

0.5  Kw  0.9  pf 

Volume,  computer 

4  cu  ft 

Volume,  parameter 

1.25  cu  ft 

Volume,  tape  reader 

2.5  cu  ft 

Volume,  control 

1.25  cu  ft 

Area,  conputer 

2  sq  ft 

Area,  parameter- 

1.25  sq  ft 

Area,  tape  reader 

1.25  sq  ft 

Area,  control 

1.25  sq  ft 

Hoool  size,  computer  (veight)  12p  lbs 

Room  size,  parameter 

(weight)  55  lbs 

Room  size,  tape  read 

(weight)  45  lbs 

Room  size,  control  (veight)  50  lbs 

Floor  loading 

35  Ibs/sq  ft 

125  hbs  concen  max 

Weight,  conputer 

275  Ihs,  total  plus  90 

lbs  auxiliary  equipment 
Air  conditioner  is  not  supplied  with  computer. 
Coaqniter  operating  temperature  range  55°?  to  110°F 
Teiiq>erature  rise  approximately  10°P  above  room 
teiperature. 

Frequency  range  50  to  TO  cyoles/aec 
Voltage  range  105v,  ac  to  155v,  ac 
Auxiliary  equlpient 

Systems  tester  2  ou  ft,  2.5  sq  ft,  38  lbs  60w 
CoD^onent  tester  3.75  cu  ft,  2.5  sq  ft,  ^  lbs 
90  w 


JUKEBOX 
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PRODUCTION  RECORD 

Hunter  produced  to  date  5 

In  addition  to  the  five  computers  specified,  there 
eoclst  five  RJtD  models  operating  on  400  cycle  power 
with  half  the  clock  rate  and  computing  speed. 


PERSONNEL  REQUIREMENTS 

One  operator  per  8-hour  shift. 

Iralnlng  made  avallahle  hy  manufacturer  to  users 
Includes  maintenance  and  programming.  . 

RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Several  conatTOction  features  have  heen  incorporated 
to  enhance  reilahlllty.  These  are  all  solid-state 
conqponents,  gold-plated  pins,  connectors,  and  etched 
circuitry,  epoxy-coated  boards,  closed-loop  wiring; 
vires  to  gates,  power  supplies,  clock  signals  are 
routed  back  to  the  origin  to  retain  operation  in  case 
of  wire  breakage,  and  extensive  use  is  made  of  time- 
shared  gates  and  flip-:^ops  to  minimize  the  total 
number  of  components. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  simplicity  of  opera¬ 
tion  and  programming. 

Unique  system  advantages  include  high-speed  vlsxml 
display  of  Infoimation  in  memory,  either  in  binary 
coded  decimal  or  command  format. 


FUTURE  PLANS 

This  system  has  been  replaced  by  the  PADAC  computer. 


INSTALLATIONS 

Aitonetics,  a  Division  of  Horth  Aaerlcan  Aviation,  Inc. 
9150  E.  Imperial  Highway 
Downey,  California 
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JUKEBOX 


LEEDS  NORTHRUP 

Leeds  and  Ilorthrup  Computer  JOOO 


3000 


MANUFACTURER 


Leeds  and  Northrup  Company 


Photo  hy  Leeds  and  Mortnrup  Company 


APPLICATIONS 

System  is  used  for  industrial  process  control. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  d,iglts/word  20  +  sign  bit  +  parity  bit 

Binary  dlgits/lnstruction  6  bits 
Instinictlons  per  word  1  or  l/2,  if  1  +  1  mode 
Instructions  decoded  l6  Basic  Up  to  6k  by  use 
of  modifiers 

Arithmetic  system  Fixed  point  at  extreme  left 

Instruction  type  One  address  or  1  +  1  by 

means  of  programming 


Hianber  range  -1  <  n  <  +1 

Instruction  word  format 


1  8 

9  Ilf 

15  16 

17  20 

21 

lErack 

Address 

(000-255io) 

Sector 

Address 

(000-065^0) 

Modi¬ 

fier 

Instruc¬ 

tion 

Type: 
Single 
or  1  +  1 

Automatic  built-in  subroutines  include  square  root. 
Programming  is  done  in  simple  pseudo-code  with  rel¬ 
ative  addressing  facility. 


LEEDS  NORIHRUP  3000 
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ARITHMETIC  UNIT 

Incl.  Stor.  Acaess  Exolud.  Stor.  Access 
MLcrosec  Mlcrosec 

Add  910  130 

Mult  ■  3,600  2,730 

Div  3,600  2,730 

Construction  (Arithmetic  unit  only)  lEransistors 
Aritlmetlo  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

No.  of 

Medium  Words  No.  of  Digits 

Magnetic  Drum  16,260  357,720  hits 


INPUT 

Media  Speed 

Paper  Tape  10  char/sec  (Flexovriter) 

Analog  to  Dig  Con  5  polnts/sec  (10,000  count  ADC) 
External  counters  50/sec  (For  integrated  measure¬ 

ments,  e.g.  KWH) 

Direct  binary  inputs  lt-00-600/sec  (For  reading  digital 
dial  and  On-Off  status  of  exter¬ 
nal  equipment) 

Being  a  control  computer,  the  design  emphasis  is 
on  direct  inputs  from  the  process  under  control  or 
analysis . 


CHECKING  FEATURES 

Parity  bit  in  each  word  checks  all,  transfers  from 
drum  memory. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  O.60  Kw  O.65  KVA  O.925  pf 

Volume,  computer  25  ou  ft 

Area,  computer  9  sq  ft 

Room  size  6  x  12  ft 

Weight,  computer  400  lbs 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  uti¬ 
lized  by  the  manufacturer  to  insure  required  relia¬ 
bility  include  parity  checks,  solid  state,  plug-in 
components,  rugged  construction,  and  extensive 
checks  on  input-output  equipment. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  powerful  command 
structure,  rapid  access  registers,  and  memory  par¬ 
ity  check.  Unique  system  advantages  Include  exten¬ 
sive  checks  on  input-output  equipment. 


Access 
Mlcrosec 
Min.  -  130 
Max.  -  2£,6kO 


OUTPUT 

Media  Speed 

Typewriters  10  char/sec 

Flexovriter,  punch,  IBM  electric. 

Digital  to  Analog  Con  6/seo 
Stepping  motors  are  used  for  DAC 
On-Off  controls  ^O/ssc 

Control  state  of  external  equipment. 
Annunciator  lights  lOO/sec 

Stepping  motors  are  used  for  digital  to  analog 
conversion,  because  they  have  inherent  memory. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

iype  Quantity 

Diodes  3,000 

Transistors  1, 300 
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LEPRECHAUN  MANUFACTURER 

IRABIC  Second  Feasltllity  Computer,  EBERECHAUN  Bell  Telephone  lahoratorles,  Incorporated 


Photo  by  Bell  Telephone  Laboratories,  Incorporated 


APPLICATIONS 

The  system  was  built  under  a  U.  S.  Air  Force  contract 
for  programing  and  logical  design  research  on  digi¬ 
tal  computers  for  military  real-time  control  appli¬ 
cations  and  as  a  feasibility  Jiodel  of  a  direct- 
coupled  transistor  logic  system  and  a  transistor 
driven  magnetic  core  storage  unit.  This  solid-state 
computer  features  low  power  and  small  size.  The 
design  emphasizes  reliability. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 
Binary  dlglts/word  17,  including  sign 

Binary  digit s/instruction  17,  including  two  spare 
bits 

Instruotlons/word  1 

Instructions  decoded  32 

Instructions  used  28 


Arithmetic  system  Fixed  point 
Instruction  type  One  address 
Number  range  -1  <  n  <  1 


ARITHMETIC  UNIT 


Add 

Mult 

Div 

Construction 
Arithmetic  mode 
Timing 
Operation 


Inol  Stor  Access 
Microsec 
llO 

375  avg 
520 

Transistors 

Parallel 


Asynchronous 

Concurrent 


LEEKEBHAUN 
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STORAGE 

Ifedlum  WordB  Access  Mlcrosec 

Magnetic  Cores  1,024  8 

There  are  18  bits/word  stored,  including  an  "odd" 
parity  bit.  The  read-write  cycle  is  20  microseconds. 


INPUT 

Media  Speed 

Paper  Tape  (Photoelectric)  200  char/sec 
Keyboard  Manual 


OUTPUT 

Media  Speed 

Paper  Tape  (Punch)  60  char/sec 

Typewriter  10  char/sec 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Crystal  diodes  300 

Magnetic  cores  18,480 

Transistors  5,000 

The  above  figures  are  for  the  computer  proper,  and 
do  not  include  input-output  equipment. 


CHECKING  FEATURES 

Odd  parity  checks  on  storage  and  input-output  opera¬ 
tions. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  ■  0.l60  Kw 

Volume,  computer  16  cu  ft 

Weight,  computer  4-50  lbs 

Figures  are  for  con^uter  proper  and  do  not  include 
input -output  equipment. 

PRODUCTION  RECORD 

Number  produced  1 

Number  in  operation  1 

This  system  is  a  feasibility  model  and  was  not 
designed  for  production. 

RELIABILITY,  OPERATING  PCPERIENCE,-. 

AND  TIME  AVAILABILITY 

This  system  has  been  completed. 

ADDITIONAL  FEATURES  AND  REMARKS 

liEPRECHAUN  features  flexibility  in  the  logical 
interconnections  in  order  to  make  it  useful  for 
logical  design  research.  The  operation  code  has 
been  designed  to  eliminate  the  need  for  many  "red- 
tape"  operations.  For  example,  a  special  uncondi¬ 
tional  Jump  operation  simplifies  the  inclusion  of 
subroutines  in  a  program.  Address  modification  is 
accomplished  by  direct  substitution.  This  operation, 
together  with  a  repeat  operation,  which  operates  on 
sequential  addresses,  gives  operation  equivalent  to 
a  B-box. 

The  machine  contains  a  maniutl  breakpoint  provision, 
several  checking  modes  of  operation  and  complete 
marginal  cheeking  facilities. 


INSTALLATIONS 

Bell  Telephone  Laboratories,  Incorporated 
Whlppany,  New  Jersey 
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APPLICATIONS 

Manufacturer 

system  is  designed  for  scientific  computations,  e.g. 
statistical  analysis,  operations  research,  war  gaming, 
■bridge  and  highway  design,  aeronautical,  chemical, 
electronic,  hydraulic,  mechanical,  mining,  nuclear, 
optical,  biological,  physical  and  mathematical  re¬ 
search;  and  data  processing,  e.g.  payroll;  cost 
accounting,  distribution  and  analysis;  inventory  con¬ 
trol;  sales  analysis. 

ADPS  Committee,  Officers'  Dept.,  USASCS,  Ft.  Monmouth 
System  is  located,  in  ^fy■er  Hall,  Room  GOJ,  Fort  Mon¬ 
mouth,  Hew  Jersey.  System  is  used  for  instruction. 

Materials  Research  Laboratory,  Watertown  Arsenal, 
Watertown,  Massachusetts 

Located  at  Watertown  Arsenal,  Watertown,  Massachusetts, 
system  is  used  for  numerical  integration,  least 
squares  curve-fitting,  data  processing,  finite  diff¬ 
erences,  numerical  solution  of  differential  equations, 
algebraic  equations  (minimization,  etc.),  and  trial 
and  error  solution  of  equations. 

U.  S.  A.  Watertown  Arsenal  Laboratories 
Located  in  Building  39>  Watertown  .Arsenal,  computer 


is  used  for  matrix  inversion,  numerical  integrations 
of  definite  integrals  and  differential  equations, 
diagonalization  of  matrices,  solution  of  transcenden 
tal  equations,  arising  from  problems  in  solid  state 
physics,  elasticity,  and  elastic  instability,  and 
thin  shell  theory. 

White  Sands  Missile  Range 

Located  at  the  Fli^t  Simulation  laboratory.  Build¬ 
ing  1526,  White  Sands  Missile  Range,  Hew  Mexico,  the 
system  is  used  for  small  problems,  mathematical  re¬ 
search,  and  preliminary  checkout  for  problems  to  be 
rvm  on  large  computers. 

Pltman-Dunn  laboratories,  Frankford  Arsenal 
Located  at  Building  202,  Jrd  Floor,  Optical  Branch, 
Fire  Control  Division,  system  is  used  for  design  of 
optical  systems  and  components  for  fire  control 
instruments  and  related  activities. 

U.  S.  Havy  Hydrographic  Office 
Located  at  FOB  Ho.  3,  Room  G27ta,  the  system  is  used 
for  mathematical  and  statistical  studies  made  of  the 
various  parameters  of  the  ocean,  primarily  in  connec 
tion  'With  anti-submarine  warfare  but  also  in  connec¬ 
tion  with  ice  forecasting  and  cllmatolow. 


U.  S.  Ifayal  Ordnance  Test  Station,  Pasadena 
Located  at  5202  E.  Foothill  Blvd.,  Pasadena,  Cali¬ 
fornia,  system  is  used  for  scientific  analysis  and 
data  reduction. 

IfASA-Goddard  Space  Flight  Center 
One  LGP  50  at  the  Control  Center,  Greenhelt,  Mi.  and 
two  LGP  50's  at  Anacostia  Naval  Station,  Wash.,  D.C., 
are  used  for  orbital  calculations,  trajectory  anal¬ 
ysis,  data  reduction,  and  mathematical  studies.  The 
organization  is  responsible  for  the  provision  of 
equipment  and  services  for  tracking  satellites  and 
probes  in  nearby  portions  of  space,  for  obtaining 
telemetry  data  from  these  satellites  and  probes,  and 
for  computing  their  orbits  and  providing  station 
predictions,  ephemerldes  and  definitive  orbits  as 
required  by  all  participating  organizations. 

Tennessee  Valley  Authority,  Flood  Control  Branch 
Located  at  the  TVA,  718  Union  Building,  Knoxville, 
Tennessee,  system  is  used  for  principally  hydrologic 
and  hydraulic  computations  for  watersheds,  streams, 
and  reservoirs.'  Limited  use  in  design  computations. 

Aircraft  Armaments,  Inc. 

Located  at  the  Systems  Engineering  Department,  Main 
Engineering  Building,  system  is  used  for  mathematical 
solutions  for  research  and  advanced  engineering 
problems  involving  differential  equations,  simultan¬ 
eous  equations  (both  linear  and  differential),  numer¬ 


ical  integrations,  n  degree  polynomials,  exponen¬ 
tials,  and  trigonometric  functions.  Some  of  the 
applied  engineering  problems  have  been  concerned 
with  Interior  and  exterior  ballistloB,  trajectories 
(projectile  and  rocket  sled),  probability  studies, 
stress  and  weight  analyses,  etc. 

ACF  Electronics  Division 

Located  at  11  Park  Place,  Paramus,  New  Jersey,  sys¬ 
tem  is  used  for  optical  design  (ray  tracing),  vibra¬ 
tion  studies  (railroad  train  coupling).  Integral 
transforms  (Fourier  Analysis),  navigation,  satellite 
and  missile  trajectories,  reliability  studies, 
reticle  design,  and  miscellaneous  "One  Time"  prob¬ 
lems. 

Convair-Fort  Worth,  General  Dynamics  Corp. 
Located  at  Engineering  Flight  Test,  system  is  used 
for  editing  and  calibration  of  flight  test  data. 

General  Electric -Missile  and  Space  Vehicle  Dept. 
Located  at  5198  Chestnut  Street,  Philadelphia  4,  Pa., 
system  is  used  for  solution  of  ecpjatlons  in  flight 
test  data  reduction;  engineering  computations,  in¬ 
cluding  aerodynamics,  flight  mechanics,  space  science, 
mechanics  problems,  and  trajectory  analysis. 

The  Griscom-Russell  Company 
Located  at  Massillon,  Ohio,  two  systems  are  used  for 
functional  design  of  heat  exchangers  and  general 
engineering  calculations . 
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Mutual  Insurance  Advisory  Association 
Located  at  111  Fourth  Avenue,  New  lork  3>  New  Ibrk, 
system  Is  used  for  actuarial  and  statistical  work  in 
connection  with  casualty  Insurance  ratemaking.  This 
type  of  work  Involves  relatively  small  Input  used 
for  numerous  algehraic  calculations. 

Raytheon  Company-Missile  Systems  Division 
Located  In  the  Aerophyslcs  Design  Department,  system 
Is  used  to  obtain  solutions  to  scientific  prohlems 
in  the  fields  of  aerodynamics,  structures,  and  system 
analysis,  which  would  not  he  economical  on  larger 
systems. 

Research  Division,  Servomechanisms,  Ihc. 

Located  in  Building  ll4,  Santa  Barbara  Airport,  sys¬ 
tem  is  used  for  the  mathematical  simulation  of  pro¬ 
posed  engineering  deslgnsj  calculation  of  special 
functions  arising  in  particular  engineering  tasksj 
laboratory  data  reduction;  and  solution  of  various 
linear  and  non-linear  equations,  many  of  which  can¬ 
not  be  anallzed  by  classical  methods. 

Tectoical  Operations,  Inc.,  Fort  Monroe,  Virginia 
Located  at  Fort  Monroe,  Virginia,  this  computer  is 
used  to  perform  scientific  computations  -in  support 
of  operations  research  and  war  gaining  activities. 

The  LGP  50  has  been  used  extensively  to  process,  re¬ 
duce  and  statistically  analyse  data.  A  variety  of 
applications  to  war  gaming  activities  also  exist . 


Photo  by  Aircraft  Armaments,  Inc. 

As  examples,  artillei'y,  close  combat  and  tank  anil- 
tank  assessment  are  ourrentiy  carried  out  for  Wa' 
Games  Division,  Cb,  on  the  computer  on  elthe) '  a  J  re¬ 
computed  or  "on-line"  basis. 

Western  Electric  Company,  Inc. 

At  Winston-Salem,  North  Carolina;  there  are  ’iwo 
such  systems  in  use  by  this  organization.  B  th  t  re 
used  to  monitor  the  performance  of  automated  pro« 
duction  lines  for  electrical  components.  Three  p-O* 
ductlOn  lines  consist  of  completely  automat!'  ,  spec¬ 
ially  designed  manufacturing  facilities  Integrated 
into  a  production  line  by  automatic  transpori  feed 
facilities.  At  strategic  points  automatic  mil nitor- 
Ing  devices  inspect  the  product  and  transmit  these 
data  through  input  equipment  into  the  computer.  The 
computer  analyzes  these  data  on  a  statlstlca];  basis 
and  if  corrective  action  is  needed  at  any  point  on 
the  production,  the  computer  decides  both  the  correc¬ 
tion  and  magnitude  and  achieves  control  throu^  the 
output  equipment. 

Computation  Center,  Dartmouth  College 
As  a  separate  department  closely  associated  t Ith 
the  Mathematics  Department,  physically  locate i  in  a  . 
small  room-  on  canqius,  the  :Bystem  is  used-  to  i  rain 
undergraduates  in  the  use  of  a  computer,  as  a  labora¬ 
tory  adjunct  to  several  courses,  especially  -n  loierical 
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analysis,  as  a  research  tool  for  faculty  and  student 
use,  and  as  a  hasis  for  computer  oriented  research 
(compilers) . 

Johns  Hopkins  University 

iijicated  in  Boom  426  of  the  Computation  Center,  Home- 
W!»5'cL  Branch,  the  system  is  used  for  research  and 
teaching  in  fields  of  Engineering,  Science,  Social 
'Etflations,  Economics,  Medicine,  Biostatistics  and 
Hslated  Studies. 

Lehigh  University 

Lc'cated  at  the  Industrial  Engineering  Department, 
Packard  Lah,  Bethlehem,  Pa.,  the  system  is  used  for 
engineering  and  scientific  analysis  and  design, 
statistics  and  curve  fitting,  data  processing,  sys¬ 
tems  simulation,  and-olasswork  in  problem-solving. 

Missouri  School  of  Mines  and  Metallurgy 
Located  at  the  Computer  Center  on  the  caii^uB  of  the 
Missouri  School  of  Mines  and  ^tallurgy  at  Holla, 
Missouri,  the  system  is  used  for  research  in  Engi¬ 
neering  and  the  Sciences  by  the  faculty  and  graduate 
students  of  the  Missouri  School  of  Mines  and  Metal¬ 
lurgy,  regular  scheduled  courses  in  numerical  Anal¬ 
ysis,  programming  of  digital  computers  and  the  de¬ 
sign  of  dlgltaJ.  computers  for  both  undergraduate  and, 
graduate  students.  A  very  small  amount  of  time  is 
available  for  commercial  use. 

Ohio  University 

Located  in  Juper  Hall,  Ohio  University,  Athens,  Ohio, 
system  Is  used  for  teaching  and  research  in  atomic 
and  nuclear  physios  and  chemistry. 


Photo  by  the  Raytheon  Company 

University  of  South  Carolina 
Located  at  the  University  of  South  Carolina,  Columbia, 
South  Carolina,  system  is  used  for  instruction  and 
research. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 

Internal  number  system  Binary . 

Binary  digits/word  52 

Binary  dlgits/lnstructlon  52 
Instruotlons/word  1 

Instructions  decoded  16 

Arithmetic  system  Fixed  point 

Simulate  floating  point  by  programming 
Instruction  type  One  address 

Humber  range  9  decimal  digits 

Instruction  word  format 


5  alpha 


Command 

Address 

1  10 

11  15 

16  17 

18  29 

50  51 

Automatic  coding  Includes  compilers,  assemblers,  and 
interpretltlve  systems. 

Registers  includes  an  accumulator  -  double  extension, 
an  instruction,  a  counter,  and  4096  memory  registers. 
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Hioto  by  ServomechaalBmB,  Inc. 


ARITHMETIC  UNIT 


Manufacturer 

Inol  Stor  Access  Exclud  Stor  Access 
•Mioroseo  Mlcrosec 

2,000  -  average  25O  constant 

17,000  17,000 

17,000  17,000 


Add  2,000  -  average 

Mult  17,000 

Div  17,000 

Construction  (Arithmetic  unit  only) 
Vacuum  tubes  11  ^5 

Diodes  1,^50 

Arithmetic  mode  Serial 

Timing  S^ohronous 

Operation  Sequential 


STORAGE 


Manxifacturer 


Ho.  of  Ho.  of  Access 

Medium  Words  Digits  Mioroseo 

Magnetic  Drum  4,\096  32  binary  Min.  2,000 

Avg.  8,500 

A  complete  instruction  can  be  done  in  2200  micro¬ 
seconds,  including  both  accesses  .when  optimum  pro¬ 
grammed.  Maximum  operation  time  is  15,000  microsec¬ 


onds  (the  time  for  one  revolution  of  the  drum  which 
rotates  at  4,000  rpm. 

All  user's  systems  have  a  4,096  word  drum. 


INPUT 

Manufacturer 

Media  Speed 

Paper  Tape  (Photo-electric)  200  char/sec 
Paper  Tape  (Typewriter)  12  char/sec 

Cards  20  char/ sec 

The  high  speed  paper  tape  reader  is  for  input  only 
and  makes  possible  loading  the  entire  drum:  64 
tracte  of  the  LQP  50  in  a  maximum  of  five  minutes. 

The  following  organizations  have  the  hl^  speed 
photoelectric  paper  tape  reader: 

ADPS  Committee,  Officers'  Dept.,  USASCS,  Ft.  Monmouth 

Materials  Research  Laboratory,  Watertown  Arsenal 

U.  S.  A.  Watertown  Arsensil  Laboratories 

Ordnance  Mission,  White  Sands  Missile  Range 

U.  S.  Havy  Hydrographic  Office 

HASA-Goddard  Space  Fli^t  Center 

Tennessee  Valley  Authority-Flood  Control  Branch 

The  Griscom-Russell  Company 

Mitual  Insurance  Advisory  Association 


LGP  30 


588 


Eaytheon  Courpany-  Missile  Systems  Division 
Technical  Operations,  Inc.,  Fort  Mcnroe,  Virginia 
Johns  Hopkins  University 
Missouri  School  of  Mines  and  Metallurgy 
Ohio  University 

Western  Electric  Company,  Inc. 

Media  Speed 

Electronic  equipnent  hy  ll|-0,000/sec.  meeiningful 

Western  Electric  Impulses 

Voltage  to  frequency  converter  fed  Into  binary 
frequency  counter.  Computer  scans  counter  and  ex¬ 
tracts  Information.  Special  data  gathering  and  con¬ 
trol  equipnent  designed  by  Western  Electric  from  on¬ 
line  production  equipment. 

Electric  QJypevrlter  10  char/sec 


OUTPUT 

Manufacturer 
Media 

High  Speed  Punch 
Tape  O^ewrlter  Punch 
Tape  Typewriter  Print 
X-Y  Plotter 

Servomechanisms 
Typewriter 
Tape  Punch 

Punch  causes  typewriter  to  print 
Automatic  plotting  equipment  includes  a  separate 
tape  reader  (Frlden),  a  digital  analog  converter, 
and  a  servo  plotting  board  (Mosely  Autograph). 

W.  E. 

Electronic  equipment  l4o,000/sec.  meaningful 

designed  by  Western  Electric  Impulses 
Consists  of  Diode  Logic  and  transistor  flip  flops 
actuating  binary  relays. 

Electric  Typewriter  10  char/sec 


Speed 

30  char/sec 
20  char/sec 
20  char/sec 


10  char/sec 
10  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Tubes  115  (Miniature,  computer  type) 

Tube  types  7  Primarily  5687,  5965  “o'!  5915 

Crystal  diodes  1,500  Subralnlature 

Printed  circuits  are  used  extensively. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 


Power,  computer 

1.15  Kw 

1.5  KVA 

60  cycle  single  phase  line 

Volume,  computer 

21.8  cu  ft 

Length,  computer 

in 

Height,  ccMputer 

33  in 

Depth,  computer 

26  in 

Area,  computer 

8.19  sq  ft 

Boom  size 

5  ft  X  5  ft  min. 

Floor  loading 

97.7  Ibs/sq  ft 

800  lbs  concen  max 

Weight,  computer 

800  lbs 

Normal  office  power  is  required. 


USASCS 

No  special  site  preparation  requirements  other  than 
air  conditioning. 

MRL  Watertown  Arsenal 

We  do  have  air  conditioning,  but  It  is  a  part  of  a 
larger  system  and  was  not  essential  for  the  opera¬ 
tion  of  computer.  However,  room  tenqrerature  should 
be  kept  below  97°* 


USA  WAL 

No  special  preparation  necessary., 

F-DL  PA 

Required  wiring  from  existing  transformer. 

USN  Hydro 

Essentially  the  only  requirement  Is  access  to  115 
volt,  60  cycle,  single  phase,  13  ampere  alternating 
current . 

US  NOTS 

No  requirements. 

NASA 

No  requirements. 

TVA 

No  site  preparation. 

AA 

The  LGP  30  computer  is  located  In  a  separate  room 
(9'xlO' )  on  the  second  floor  of  the  main  Engineering 
Building.  The  building  is  of  masonry  construction 
and  the  walls  of  the  computer  room  are  dry-wall 
(plaster  board)  construction.  An  exhaust  vent,  which 
Includes  a  blower,  supplements  the  interneil  blower 
of  the  computer.  The  entire  building  is  air-condi¬ 
tioned. 

ACF 

No  site  requirements  but  it  would  be  advantageous  to 
have  sound  absorbing  material  on  walls  and/or  celling 
of  computer  room. 

Convalr 

No  site  requirements. 

QE 

No  site  preparation.  220  VAC  power  outlet  installed. 
GR 

Direct  power  line  for  2  computers.  7  Tons  of  air 
conditioning. 

MIAA 

No  site  preparation  required  for  LGP  30  installations. 
Advised,  to  have  separate  110  okt.  for  ideal  operation. 
Raytheon 

No  site  preparation  requirements.  Suggested  minimum 
100  sq  ft  of  space. 

Servomechanisms 

Acoustic  tile  on  portion  of  one  wall;  separately 
fused  (breaker)  for  computer  only. 

TO,  Inc. 

Since  this  computer  is  desk  size  and  requires  no 
supplementary  air  conditioning,  site  preparation  and/ 
or  modification  is  minimized.  It  is  necessary  to 
install  the  computer  in  an  area  where  sufficient  ven¬ 
tilation  is  provided  to  exhaust  5^000  BTU/hour  dissi¬ 
pated  by  computer  electrical  components.  In  the  case 
of  this  installation,  excess  heating  of  an  inside 
room  where  the  computer  was  in  use  made  it.  necessary 
to  install  a  forced  air  vent  system  in  the  wall. 
Acoustic  tile  was  also  used  in  the  room  to  reduce  the 
noise  level  associated  with  computer  operation. 

WE 

Isolated  110  volt  power  circuit. 

Lehigh  University 
No  site  preparation  requirements. 

MSMM 

No  site  preparation  requirements. 

Ohio  U. 

Installed  in  a  room  converted  from  a  machine  shop- 
is  now  a  class  room. 

U  of  S.C. 

No  special  preparations. 


T 
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PRODUCTION  RECORD 

Manufacturer 


Number  produced  to  date 

462 

Number  in  current  operation. 

450 

Humber  in  current  production 

20 

Number  on  order 

38 

Anticipated  production  rattj 

10  per  month 

Time  required  for  delivery 

1  month 

COST,  PRICE  AND  RENTAL  RATES 


Manufacturer 
Cost  of  taslc  system 

Computer  and  tape-typewriter  commercial  $49,500 

government  49, 300 

educational  29,700 

Cost  for  additional  equipment 

High  speed  punch  and  photo -reader  $  6,360 

Ehotoelectric  reader  alone  4,800 


Punched  card  control  unit  and  X-Y  plotter  purchased 
hy  special  aanrangement. 

Rental  for  basic  system 

$1, 100/month,  commercial  and  government,  $880  educa¬ 
tional. 

Rental  rates  for  additional  equipment 


Punch  and  reader  $265/mo 
X-X  plotter  300/mo 
Card  input  unit  lOO/mo 
Photo-reader  200/mo 


Maintenance  Included  in  rental;  service  contract 
available  for  purchasers. 

USASCS 

Cost  of  basic  system  is  $43,500  for  the  LOP  and  Flexo- 
writer,  and  $4,800  for  the  tape  reader. 

Maintenance  service  contract  cost  $l,T50/annum,  with¬ 
out  parts. 

USA  tfAL 

$1,500  per  month  for  computer,  photo-reader  and  extra 
tape  typewriter. 

WSMR 

LOP  30  and  ELexowriter  rent  for  $1,100  per  month. 

Paper  tape  reader  rents  for  $200  per  month.  Addi¬ 
tional  Plexowriter  rents  for  $150  per  month. 

GR 

Two  LGP  30s  rent  for  $1,100  each,  total  $2-,200/month. 


Plexowriter  $150/mo 
Photo-reader  200/mo 
Punch  65/ino 

Total  $l|-15/mo 


Servomechanisms 

LGP  30  with  TOper  tape  reader,  punch,  Frlden  Type¬ 
writer  cost  $50,000. 

Tape  reader,  digital  to  analog  converter,  servo 
plotting  board  cost  $4,000. 

No  contract  at  present;  service  labor  rate  is  $12.50 
per  hour. 

TO,  Inc. 

LGP  30  Computer  with  typewriter  rents  for  $l,150/mo. 
Hi^  speed  reader-punch  and  auxiliary  typewriter 
rents  for  $363/mo. 

"On-oaU”  servicing  from  Washington,  D.  C.  ($50  ser¬ 
vice  charge). 

WE 

$70,000  total  cost  (includes  special  input  and  out- 


Dartmouth 

LGP  30  with  attached  Plexowriter,  extra  Plexowriter, 
and  photoreader  about  $37,000,  school  cost. 

About  $2,300  per  year,  plus  parts,  plus  travel  oyer, 
fifty  miles. 

Lehigh  U. 

Cost  of  basic  system 

Computer  $49 , 500 

Cost  of  additional  equipment 

Photo-reader  and  punch  6,360 

Maintenance  service  contract  is  $2,50O/year. 

MSHM 

1  Royal  McBee  LGP  30  Computer  $29,700 

1  Royal  McBee  Model  3^2  High  Speed  Paper  Tape  Reader 
and  Punch,  1  Off-line  tape  typewriter  (Plexowriter); 
grant  from  Royal  McBee  Corp. 

None  first  year.  All  addition  years  will  be  $4,500 
per  year  including  all  parts  and  service  for  entire 
system. 


PERSONNEL  REQUIREMENTS 


Manufacturer 

Requirements  among  users  will  vary  widely.  Many 
existing  LGP  30  installations  are  staffed  by  one  pro¬ 
grammer  and  one  tape  punch  operator;  others,  by  one 
person  performing  all  functions;  others,  by  one  per¬ 
son  for  each  function.  No  maintenance  or  other  tech¬ 
nical  personnel  are  required  by  the  user. 

Manufacturer  trains  by  programming  schools  for 
users  (no  cost),  maintenance  schools  for  users,  if 
desired  ($60O  per  person),  and  local  assistance  by 
applications  analysts  (no  cost). 

USASCS 

One  8-Hour  Shift 

Programmers  5-25 

Operators:  1 

Training  is  at  no  cost  to  the  government.  Any 
engr,  math,  or  phy  can  be  tau^t  in  2  weeks.  Main¬ 
tenance  course,  5  weeks  at  $500/person. 

MRL  Watertown  Arsenal 

In  general  the  machine  runs  about  42  hours  a  week. 
Sjjc  persons  from  three  separate  organizations  (all 
located  at  Watertown  Aragnal)  use  the  machine  and  do 
their  own  programming,  operating,  and  preparation  of 
tapes.  The  operation  of  the  computer  is  a  part  time 
job  for  all  six  persons,  most  of  whom  are  mathema¬ 
ticians. 

Operation  tends  toward  open  shop. 

Twelve  hour  course  given  on  site  by  Royal  McBee 
personnel.  Also  programming  school  (two  weeks  course) 
is  available  throixgh  Royal  McBee  Corporation,  free  of 
charge. 

USA  WAL 

One  8-Hour  Shift 

Supervisors  2 

Programmers  5 

(^ration  tends  toward  closed  shop. 

Courses  were  given  by  Royal  McBee  Coloration. 

Occasional  two  or  three-shift  operation  is  necessary, 
but  not  enough  to  warrant  hiring  extra  people. 

P-DL  EA 


The  computer  is  pfogrammed  and  operated  by  six  in¬ 
dividuals  engaged  in  optical  design  activity  with  an 
estimated  total  time  equivalent  to  that  of  one  full 
time  employee.  The  majority  of  programs  covering 
optical  ray  trace  methods  and  related  activities  have 
been  provided  by  the  Royal  McBee  Corporation. 

The  modifications  required  to  adopt  these  programs ■ 
for  our  particular  needs  have  been  coiiq)leted.  Minor 
modifications  to  these  programs  and  new  programs 
which  are  relatively  short  are  developed  by  optical 
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personnel. 

Any  future  modifications  of  a  lengthy  nature  or 
extensiye  programs  for  automatic  lens  design  would 
he  performed  hy  either  the  mathematics  section  or  by 
contract.  Total  cost  estimated  for  this  activity 
would  he  equivalent  to  that  of  using  one  employee 
on  a  half  time  basis. 

(^ration  tends  toward  closed  shop. . 

Personnel  attended  a  two  week  training  course 
offered  by  Royal  McBee's  Hew  York  office. 

TVA 

The  IfiP  50  is  used  by  a  staff  of  approximately  25 
engineers  as  needed.  One  of  the  staff  engineers 
acts  as  supervisor  or  coordinator  of  machine  activi¬ 
ties.  This  sujjervision  requires  approximately  205^ 
of  his  time. 

The  number  of  engineers  using  the  LQP  30  is  con¬ 
tinually  increasing. 

Scheduling  and  time  keeping  is  on  an  Informal 
basis . 

Operation  tends  toward  open  shop. 

Approximately  40  people  were  trained  by  a  Royal 
McBee  Instructor  when  the  conqiuter  was'  Installed. 
Approximately  20  people  have  been  trained  by  in-ser¬ 
vice  training  and  self  study.  Approximately  55  peo¬ 
ple  were  trained  recently  in  a  TVA  sponsored  after 
hours  training  class.  Other  classes  will  be  held 


analyst  will  program,  code,  and  "debug"  his  own 
particular  problem.  In  those  oases  where  problems 
will  involve  more  detailed  programming  or  extensive 
coding  and  "debugging",  programmer-coders  are  avail¬ 
able  to  assume  responsibility  for  the  problem.  This 
open  shop  operation  is  tailored  to  the  requirements 
of  this  organization  and  has,  thus  far,  proved  to 
be  quite  efficient. 

(deration  tends  toward  open  shop. 

Two  procedures  have  been  used  at  this  installation. 
These  are  1.  attendmce  at  a  two  week  LGP  50  pro¬ 
gramming  course  and  2.  on-the-job  training  super¬ 
vised  by  experienced  personnel.  Cation  2  is  generally 
used  in  those  oases  where  analysts  or  programmers 
have  prior  computer  experience. 

Dartmouth 

One  machine  supervisor  is  usedi  All  our  program¬ 
ming  is  done  by  students.  About  10  of  them  keep  the 
machine  busy  all  week  one  full  shift  by  putting  in 
about  6  hours  apiece. 

Operation  tends  toward  open  shop. 

Training  is  "sink  or  swim"  with  help  given  as 
needed.  We  give  the  students  a  simple  problem,  a 
machine  manual,  a  few  words  of  advice  and  let  them 
work  on  their  own.  We  do  not  give  extensive  lec¬ 
tures,  but  may  give  one  or  two  hours  idien  computing 
is  part  of  regular  course  where  the  students  do  not 


as  the  need  arises. 

AA 

One  programmer/operator  is  required  normally,  but 
two  often  are  enployed  under  high  computer  work  load 
conditions.  The  computer  is  used  on  one  standard 
8-hour  shift  (40-hovir  week)  and  is  in  operation 
approximately  6056  of  the  time. 

Operation  tends  toward  open  shop. 

Ho  formal  methods  of  training  have  been  introduced 
as  of  this  time.  Lectures  on  programming  and  opera¬ 
tion  of  the  conputer  have  been  given  to  various  com¬ 
pany  personnel  and  will  be  continued. 

CTonvalr 

Conqaete  open  shop,  no  personnel  uniquely  assigned. 
GE 

One  8-Hour  Shift 

Supervisors  .  1 

Analysts  6 

Programmers  6 

Coders  5 

Operators  1 

Engineers  4 

Technicians  1 

Operation  tends  toward  open  shop. 

On-the-job  training  used. 

Raytheon 

At  the  present  time,  there  are  nl^t  (8)  mathema¬ 
ticians  and  engineers  from  two  (2)  departments  using 


have  the  time  to  learn  by  themselves 
Lehigh  U. 

One  8-Hour  Shift  Twi 


Recomm  Used 

Supervisors  11  1 

Analysts  12  1 

Programmers  2  2 

Coders  1  2  1  1 

Clerk-Librarian  12  1 

Operators  11  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  Compiler  (short 
informal  course).  Interpreter  (short,  formal  course), 
Basic  Language  (intensive  course  with  extensive,  in¬ 
formal  practice)  and  Cperation  (intensive  course 
with  extensive,  informal  practice).  Elan  to  teach 
operation  with  special  "Automated  Erogram". 

HSMM 

1  supervlBor  2/5  time  -  recommended  1  full  time 
1  combination  programmer  and  operator  -  recommended  2 
1  combination  coder  and  clerk  -  recommended  2 
Operation  tends  toward  open  shop. 

Regular  schedirled  university  courses  in  Humerlcal 
Analysis,  Programming,  and  operation  of  the  cceputer. 
Occasional  1  y  short  courses  in  programming  nnii  opera¬ 
tion  are  taught. 

Ohio  U. 

A  course  (l  semester,  5  hour  credit)  is  offered  in 


Two  8-Hbur  Shifts 
Used  Recomm 

1 


this  system,  for  which  one  person  is  responsible. 

the  Mathematics  Depaiimient. 

Servomechanisms 

Operation  tends  toward  open  shop. 

One  o-Hbur  Shift 

U  of  S.  C. 

Used 

Recommended 

One  8-Hbur 

Supervisors 

.1 

.1 

Supervisors 

1 

Analysts 

.1 

.2 

Analysts 

1 

Programmers 

.4 

•T 

Programmers 

1 

Clerks 

.1 

.2 

Operation  tends  toward  open  shop. 

Operators 

.5 

.7 

Individual  Instruction  to  students. 

Operation  tends  toward  open  shop. 

Company  sponsored  classes  open  to  all  advanced 
engineering  employees,  (usually  2  hours  per  day  for 
one  week,  eeich  year). 

TO,  Inc. 

The  simplicity  of  LGP  50  operation  maSses  it  feas¬ 
ible  to  train  most  analysts  to  use  conqiutatlonal 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

Operating  ratio  (Good/Atten^ted  to  run  time)  0.95 
Figure  based  on  user  performance  records. 


facilities,  whenever  a  problem  is  encountered  suit¬ 
able  for  conqniter  solution.  For  the  most  part  the 
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URL  Watertora  Arsenal 

Good  time  39  Hburs/Week  (Average) 

Attempted  to  run  time  42  Hours/Week  (Average) 

Operating  ratio  (Good/Atten^jted  to  run  time)  0.93 
Above  figures  based  on  period  from  May  39  to  May  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

•USA  WAL 

Good  time  21  Hours/Week  (Average) 

Operating  ratio  ;(Good/Attempted  to  run  time)  0.875 
Above  figures  bsSed  on  period  27  Sep  59  to  12  Deo  59 
Passed  Customer  Acceptance  Test  5  May"  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

WSMR 

Good  time  39-5  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.99 
Above  figures  based  on  period  from  Jun  58  to  Apr  60 
Passed  Customer  Acceptance  Test  Jun  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

P-DL  PA 

Good  time  34.2  Hours/Week  (Average) 

Attempted  to  run  time  37-4  Hbvirs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.932 
Above  figures  based  on  period  from  Nov  59  to  Apr  60 
Passed  Customer  Acceptance  Test  Apr  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USN  %dro 

Good  time  38  Hburs/tfeek  (Average) 

Attempted  to  mn  time  40  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.90 
Above  figures  based  on  period  1  Apr  59  to  20  Apr  60 
Passed  Customer  Acceptance  Test  Apr  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

US  HOTS 

Good  time  25  Hburs/Week  (Average) 

Attempted  to  run  time  29  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.86 
Above  figures  based  on  period  1  Deo  59  to  1  May  60 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

This  is  a  small  computer  but  it  is  capable  of  hand¬ 
ling  a  large  number  of  general  engineering  and  scien¬ 
tific  problems.  It  presently  complements  an  IBM  709 
located  at  the  Naval  Ordnance  Test  Station  at  China 
Lake,  Calif. 

NASA 

Good  time  23. 0;  36.0;  25.7  Hours/Week  (Average) 
Attempted  to  run  time  33-4;  3®'9J  3a. 2  Hours/Week 
Operating  ratio  0.689;  0.^5;  0'751 

Above  figures  based  on  period  from  1  Feb  to  10  Apr 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

TVA 

Good  time  36  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.90 
Above  figures  based  on  period  from  Dec  57  to  May  60 
Passed  Customer  Acceptance  Test  Dec  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Down  time  varies  considerably.  There  was  one  six 
month  period  of  no  down  time.  Service  men  come  from 
out  of  town,  so  down  time  is  largely  travel  time  of 
the  service  man. 

AA 

Good  time  24  Hburs/Week  (Average) 

Attempted  to  run  time  25  Hours/Week  (Average) 


(Operating  ratio  (Good/Attempted  to  run  time)  O.95 
Above  figures  based  on  period  from  Oct  59  to  Apr  60 
Time  is  available  for  rent  to  outside  organizations. 
The  IfiP  30  has  been  a  very  reliable  computer  with 
llttl,e  or  no  down  time  except  for  periodic  preven¬ 
tive  maintenance  checks.  The  Plexowrlter  (standard 
input -output  unit)  has  given  only  those  minor  diffi¬ 
culties  usually  encountered  with  typewriters. 

ACF 

Good  time  24  Eburs/Week  (Ave  age) 

Attempted  to  run  time  30  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.8O 
Above  figures  based  on  period  from  Jul  59  to  Jul  60 
Time  is  available  for  rent  to  qualified  outside 
organizations . 

Convalr 

Good  time  40 -Hburs/Week  (Average) 

Attempted  to  run  time  44  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run'  time)  O.91 
Above  figures  based  on  period  1  Jan  59  to  31  Dec  59 
Passed  Customer  Acceptance  Test  1  May  58 
Time  is  available  for  rent  to  outside  organizations. 
GE' 

Average  en-or-free  running  period  34  Hours 

Good  time  34  Hours/Week  (Average) 

Attempted  to  run  time  35  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.97 
Above  figures  based  on  period  from  Jan  60  to  Aug  60 
Passed  Customer  Acceptance  Test  Jan  60 
Time  is  not  available  for  rent  to. outside  organiza¬ 
tions. 

GR 

Average  error-free  running  period  I90  Hburs 

Good  time  37.3  Hburs/Week  (Average) 

Attempted  to  run  time  41.2  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.905 
Above  figures  based  on  period  1  Jan  60  to  30  Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Ist  IfiP  30  installed  Aug  57  and  replaced  Mar  59. 

2nd  LOP  30  installed  Mar  59 
Raytheon 

Good  time  28  Hours/Week  (Average) 

Attempted  to  run  time  32  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  nm  time)  0.875 
Above  figures  based  on  period  from  May  60  to  Aug  60 
Passed  Customer  Acceptance  Test  Aug  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Since  the  operating  costs  of  this  machine  are  ex¬ 
tremely  inexpensive,  since  this  system  is  open  shop 
not  emphasizing  programming  skills,  and  since  long 
production  runs  are  left  running  unattended  an 
night,  we  dp  not  try  to  schedule  work  to  obtain 
lOOS^  utilization  during  regular  working  hours; 
however,  it  is  utilized  at  least  705^  of  this  time 
with  as  much  all  night  productions  as  necessary. 

It  is  not  uncommon  to  have  the  machine  running  24 
continuous  error-free  hours. 

Servomechanisms 

Average  error-free  running  period  6-7  Weeks 
Good  time'  38  Hours/Week  (Average) 

Attempted  to  run  time  4o  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.95 
Above  figures  based  on  period  Apr  59  to  26  Apr  60 
Passed  Customer  Acceptance  Test  Ifey  58 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

TO,  Inc. 

Average  error-free  running  period  2  Months 

Good  time  34.3  Hours/Week  (Average) 

Attempted  to  run  time  35*0  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.98 
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Atove  figures  based  on  period  25  Feb  59  bo  25  Apr  60 
Passed  Customer  Acceptance  Test  Feb  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Excellent  reliability  since  installation.  Hours/week 
running -time  is  approaching  full  single  shift  opera¬ 
tion  as  computational  requirements  continue  to  in¬ 
crease  . 

WE 

Average  error-free  running  period  3^0  Hours 

Good  time  35  Bburs/Week  (Average) 

Attempted  to  run  time  kO  Hoxu-s/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.8T5 
Above  figures  baaed  on  period  from  iDec  58  to  Jul  60  , 
Elassed  Customer  Acceptance  Test  I8  Dec  57 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Dartmouth 

Good  time  One  week  (Average) 

Operating  ratio  O.9O 

Above  figures  based  on  period  1  Jun  59  to  12  Apr  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

We  have  about  one  breakdown  every  two  weeks.  We  will 
then  remain  down  for  about  two  days  since  the  repair¬ 
man  must  make  it  a  days  trip  from  Boston. 

JHG 

Average  error-free  running  period  1  Week 

Good  time  35  Bburs/Week  (Average) 

Attempted  to  run  time  ii-0  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.875 
Above  figures  based  on  period  from  Feb  60  to  Sep  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

General  performance  of  computer  has  been  good. 
Flexowriter  input-output  unit  has  been  responsible 
for  most  of  the  computer  down  time. 

Lehigh  U 

Good  time  36  Hours/Week  (Average) 

Attempted  to  run' time  57  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.97 
Above  figures  based  on  period  1  Jun  59  to  51  May  80 
Bassed  Customer  Acceptance  Test  1  Dec  57 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Ohio  U 

Good  time  4o  Hburs/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  from  58  to  60 
Passed  Customer  Acceptance  Test  1957 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Open  shop  -  we  keep  no  records  of  who  uses  it,  when, 
or  what  for. 

U  of  S.C. 

Good  time  60  Hours/Week  (Average) 

Attempted  to  run  time  60  Hburs/Wook  (Average) 

Above  figures  based  on  period  from  Jun  59  to  Apf  60 
Passed  Customer  Acceptance  Test  Jun  59 
Time  is  available  for  rent  to  0  itslde  orctU5i'.;atlon«, 


ADDITIONAL  FEATURES  m  REMARKS 

Manufacturer  \ 

Outstanding  features  Include  low  ootXj  compactness; 
ease  of  programming;  large  users'  or; Vaizotlon  with 
well -stocked  program  library;  alphaviu^sric  input - 
output  including  full  format  control;  Jliffge  memory; 
no  special  InstsiUation  reqijlremento;  noitlon-wlde 
maintenance  and  service  network.  \ 


MRL  Watertown  Arsenal. 

Outstanding  foiitures  inolud')  an  internally  stored 
program;  large  memory;  flexibility  with  input,  out¬ 
put;  no  specisi  site  preparation;  relatively  simple 
programming.  Several  coTspilers  are  available  for  the 
LGP  30,  interpretive  systems  in  floating  point  are 
extremely  useful,  and  almost  all  of  our  work  is  done 
in  floating  point  and  there  are  a  large  nisnber  of 
subroutines  available. 

WSMR 

Outstanding  features  include  high  reliability  and 
simple  programming. 

DSN  Hydro 

Outstanding  features  incliide  compactness,  low  heat 
dissipation,  and  reasonable  rental. 

TVA 

Outstanding  features  include  slnqillcity  of  program¬ 
ming  and  operation  and  a  practical  manual  input. 

Good  machine  for  Informal,  open  shop  operation.  The 
computer  serves  present  needs  very  well.  However, 
service  from  out  of  town  is  inconvenient  and  waste¬ 
ful  of  time. 

AA 

Compact,  desk-sized,  completely  mobile.  Speed  equal 
to  many  room-sized  computers.  Plugs  into  any  regular 
wall  outlet  (UOV).  Compared  to  computers  in  its 
class,  the  LGP  30  has  the  largest  capacity  (40^ 
words)  for  data  and  program.  Paper  program  tapes 
and  data  tapes  are  labeled  on  the  Flexowriter  and 
stored  in  circular  containers  which  are  likewise 
labeled.  These  tape  containers  are  stored  in  a 
metal  cabinet  with  other  computer  literature  and  pro- 

gp:»AwmiTig  forms, 

ACF 

Outstanding  features  include  ease  of  prograaming 
and  large  memory  for  machine  of  this  price. 

GE 

Outstanding  features  include  ease  of  programming, 
small  size  and  sufficient  speed. 

Haytheon 

Outstanding  features  Include  low  cost  computations, 
simplicity  in  programming  and  operating,  and  may  be 
used  as  a  desk  calculator. 

Servomechanisms 

Outstanding  features  include  ease  of  programming  and 
operating. 

TO,  Inc. 

Outstanding  features:  This  is  a  simple  computer  to 
program  and  operate.  4,000  words  of  fast  access 
storage  make  this  computer  competitive  with  others 
renting  for  substantially  higher  rates.  Input  is 
easily  accomplished  using  typewriter  or  tape  input. 
Specific  storage  locations  can  be  Interrogated. 

Frogr angling  and  "debugging'’  is  sli^lfled  through 
the  use  of  a  single  operation  option  which  allows 
the  coder  to  step  through  a  program  instruction  by 
Instruction,  System  is  limited  to  paper  tape  input- 
output,  16  basic  orders  in  fixed  point  operation, 

1  logical  order,  one  address,  lack  of  Mft  register 
makes  double  precision  computation  dlffloul.t,  rela¬ 
tively  D.I0W,  stops  on  accumulator  overflow,  and  the 
requirement  for  "spacer  bit"  complicates  programming. 
WE 

Outstanding  feature  is  its  simplicity  of  programsiing. 
Dartmouth 

System  is  small  and  inexpensive,  binary,  homogeneous 
memory,  able  to  do  logical  operatlons-on'  symbols 
easily. 

Ohio  U 

Outstanding  featitte  is  its  ease  of  use. 

U  of  S.C. 

This  IfiP  30  is  extremely  reliable  except  for  some 
Flexowriter  troubles. 
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FUTURE  PLANS 

Manufacturer 

Production  of  taslo  system  to  continue  with  elec¬ 
tronic  Improvements  as  developed. 

MRL  Watertown  Arsenal 

Present  plans  Indicate  renting  a  larger  small  scale 
computer  to  replace  the  IfiF  30.  Ihe  RPC  4000  Is 
the  latest  machine  developed  hy  Royal  Precision 
Corporation  and  has  double  the  memory,  double  the 
number  of  Instruction  of  the  LGF  30,  Is  fully  tran¬ 
sistorized  and  Is  much  faster.  Our  computing  needs 
demand  the  larger  machine  now. 

USA  WAL 

It  Is  possible  that  the  present  system  will  be  re¬ 
placed  by  the  sll^tly  larger  and  faster  RPC  4000 
at  an  undeterminate  future  date,  but  nothing  defi¬ 
nite  has  gotten  underway  on  this. 

P-DL  PA 

Contract  with  University  of  Rochester  to  develop  a 
program  for  automatic  lens  design. 

US  HOOB 

It  is  proposed  to  install  a  Digital  Equlpnent  Corp¬ 
oration  EDP-3  Computer  In  the  Simulation  and  Com¬ 
puter  Center  at  HOTS,  PSasadena.  This  would  be  a 
medium  size  (i6K)  very  high  speed  computer  which  will 
be  used  for  real  time,  physical,  and  computed  simu¬ 
lation  problems.  In  conjunction  with  the  existing 
analog  facility  of  over  600  amplifiers. 

Convalr 

The  function  of  the  LOP  30  Is  being  absorbed  by  the 
IBM  704.  The  IGP  30  will  be  eliminated. 

(3) 

It  is  anticipated  that  one  additional  LQP  30  will 
be  put  Into  service. 

TO,  Inc. 

The  Increased  computational  requirements  of  this 
organization  during  the  past  year,  Speolflcally  la 
support  of  war  gaming  activity  Is  indicative  of  a 
trend  TSiioh  will  continue.  A  concentrated  effort 
Is  being  made  to  relieve  the  war  gamer  of  the  com¬ 
putational  burden  associated  with  combat  assessment 
and  thus  Improve  and  accelerate  war  gaming  activity. 
This  gradual  automation  of  war  game  control  functions 
Is  currently  taxing  oiur  conqiutatlonal  facilities. 

It  Is  apparent  that  In  the  near  future  these  facU- 
ItleS'  must  be  expanded. 

Ho  specific  system  has  been  selected  at  this  time, 
however,  we  are  currently  surveying  the  computer 
field  In  an  effort  to  determine  which  Is  the  system 
bast  tailored  to  our  future  needs. 

Dartmouth 

We  plan  to  move  in  about,  a  year  to  more  suitable 
quarters.  The  Center  will  then  consist  of  the 
machine  room  20  by  30>  an  adjoining  work  12  by  16, 
a  store  room  6  by  10.  This  room  will  be  equipped 
efficiently  for  student  and  open  shop  operation. 

We  have  no  plans  at  present  for  new  equlpnent, 
thou^  we  would  naturally  want  to  keep  approximate¬ 
ly  up  to  date  as  new  developments  are  made. 


MBMM 

Plans  for  the  Immediate  future  include  the  purchase 
of  an  extra  tape  typewriter,  card  Input-output  equip, 
ment  and  hi^  accuracy  analog  computer  equlpnent. 
Future  plans  also  Include  the  purchase  of  another 
digital  computer  with  considerable  more  speed  and 
capacity  then  the  present  LGP  30  computer,  system. 

All  of  this,  equlpnent  to  be  installed  in  the  Campus 
Con^ter  Center.. 

U  of  S.C. 

It  is  anticipated  that  a  photoreader  for  the  IGP  30 
win  be  added. 


INSTALLATIONS 

ADPS  Committee,  Officers’  Department,  USASCS 
Fort  Monmouth,  New  Jersey 

Materials  Research  laboratory 
Watertown  Arsenal 
Watertown,  Massachusetts 

Watertown  Arsenal  laboratories 
Watertown  72,  Massachusetts 

Ordnance  Mission 

White  Sands  Missile  Range,  New  Mexico 

Pitman-Dunn  laboratories,  Frankford  Arsenal 
Philadelphia  3Tj  Pennsylvania 

U.  S.  Havy  Hydrographic  Office 
Washington  25,  D.  C. 

U.  S.  Naval  Ordnance  Test  Station,  Pasadena 
3202  E.  Foothin  Blvd. 

Pasadena,  California 

NASA  -  Goddard  Space  Plight  Center 
c/o  Anacostia  Naval  Station 
Washington  25,  D.  C. 

Tennessee  Valley  Authority,  Flood  Control  Branch 
712  Union  Building 
Knoxville,  Tennessee 

Aircraft  Armaments,  Inc. 

CockeysvlUe,  Maryland 

ACF  Electronics  Division 

II  Park  Place 
Paramus,  New  Jersey 

Convalr-Pbrt  Worth 

Division  of  General  Dynamics  Corp. 

Fort  Worth,  Texas 

General  Electric-Missile  and  Space  Vehicle  Dept. 
3198  Chestnut  Street 
Philadelphia  4,  Pennsylvania 

The  Grlscom-RuBBell  Company 
Massillon,  Ohio 

Bfutual  Insurance  Advisory  Association 

III  Fourth  Avenue 
Hew  York  3,  N.  X, 


It 
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Baytheon  Company 
Missile  Systems  Division 
B(fiCord,  Massachusetts 

Research  Division,  Servomechanisms,  Inc.. 
Building  lilt-,  Santa  Barhara  Airport 
Goleta,  California 

Technical ’(^rations,  Inc. 

Fort  Monroe,  Virginia 

Western  Electric  Company,  Ihc. 

5500  Lexington  Road,  S.  E. 

Winston-Seaem,  North  Carolina 

Dartmouth  College,  Computation  Center 
Hanover,  New  Hampshire 


Johns  Hopkins  University 
Jll-th  and  Charles  Streets 
Baltimore  I8,  Maryland 

Lehigh  University 
Bethlehem,  Pennsylvania 

Missouri  School  of  Mines  and  Metallurgy 
Rolla,  Missouri 

Ohio  University 
Athens,  Ohio 

University  of  South  Carolina 
Columbia,  South  Carolina 
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LIBRASCOPE  407 

Librasoope  40T 


MANUFACTURER 

General  Itecision,  Inc. 

Iiibrascope  Division 


APPLICATIONS 

General  purpose,  airborne,  guidance  and  navigational 
computer. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Humber  binary  dlglts/word  22 

Humber  binary  digits/instruotion  W 
Humber  instructions  .per  word  1 

Arithmetic  system  Fixed  point 

Instruction  type  Four  address 

Instruction  word  format 


Current 

Instruction 

a 

s 

«t 

Ps 

Pt 

Oper 

1  Next  Instruction  I 

’'s 

’’t 

1  & 

I  ^ 

^t 

Oper 

Operands  are  a,  0,  and  y 
Hext  instruction  is  6 

System  includes  2  accumulators,  1  multiplicand, 
1  multiplier  register,  and  2  instruction  registers. 


INPUT 

Media 

Pulse 

Analog-Digital 
Key  Punch 


OUTPUT 

Medium 

Digital -Analog 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.25  Kw 

Volume,  computer  0.9  ou  ft 

Weight,  computer  56  lbs 


INSTALLATIONS 

General  Precision,  Inc. 

Librascope  Division 
808  Western  Avenue 
Glendale,  California 


ARITHMETIC  UNIT 

Exclud.  Stor.  Access 
Micro sec 

Add  100 

Muit  2000 

Div  1+000 

Construction  (Arithmetic  unit  only) 

Transistors  5OO 

Hesistor-Dlodes  50OO 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


Kfedium 

Drum 


STORAGE 

Ho.  of 

Words 

5000 


Ho.  of  Binary 
Digits 
66, 000 


Librascope  l+Oy 
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Photo  hy  Librasoope  DlviBion,  General  Precision 
Corporation 


r; 
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LIBR^SCOPE 

AIR  TRAFFIC  MANUFACTURER 

Li'brascope  Air  Traffic  Control  Central  Data  Librascope  Division 

Processor  (ATC)  General  Precision,  Incorporated 


Haddocks  Photo  for  Librascope  Division,  GP,  Inc. 


APPLICATIONS 

System  meets  general  purpose  data  processing  re¬ 
quirements  where  high  speed,  large  capacity  random 
inquiry  files  are  required  and  large  numbers  of 
different  types  of  input-output  systems  are  connected. 
Specifically,  it  is  designed  for  on-line,  real  time 
use  in  the  control  of  air  traffic.  Some  functions 
are  those  of  flight  plan  breakdown,  conflict  predic¬ 
tion,  conflict  resolution,  flow  prediction,  flight 
strip  preparation  and  updating,  flight  plan  updating, 
etc. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  coded  decimal  digits/wora 
Binary  coded  decimal  digits/ 
Instruction 
Instructions  per  word 

Instructions  decoded. 

Arithmetic  system 

Instruction  type 


Binary  coded  decimal 

8 

8 

1  (includes  field 
specification) 

Fixed  point  (Magni¬ 
tude  plus  sign) 

One  address 


Instruction  word  format 


- 

C 

X 

Y 

M 

M 

M 

|_mJ 

Not 

used 

Connnand 

1  Field  Specif 

Operand  Address 

Automai/ic  built-in  subroutines  include  an  error 
mode,  entered  by  detection  of  an  error.  It  inter¬ 
rupts  program,  stores  instruction  address,  and  R 
register  contents. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Micro sec  Micro sec 

Add  52  22  Max. 

Mul,t  566  556  Av. 

Dlv  580  570  -Ay..  . 

Construction  (Arithmetic  unit  only) 

Transistors  5, 000 

Arithmetic  mode  Serio-parallel 

Timing  Synchronous 

Operation  Serial  by  alphanumeric  char¬ 

acter 

Parallel  by  bit 


■LIBRASCOPE  AIR  TRAFFIC 


598 


STORAGE 

Ho.  of 

Media  Words 

Core  Memory  4,000 

Magnetic  drum  256,000 
Magnetic  tape  Multiple  FE  300  units 
Ho.  of  units  that  can  he  connected  52  Units 
Ho.  of  character s/linear  Inch  200  Chars/inch 

Channels  or  tracks  on  the  tape  7  Iracks/tape 

Blank,  tape  separating  each  record  l/2  Inch 


Ho.  of  Access 

Digits  Microsec 
52,000  10 

2,032,000  16,000 


Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


75-150  Inches/sec 
30,000  Chars/sec 
3  Millisec 
5  Milllseo 

1/2  Inches 
2,400  Feet 

Oxide  on  paper  or  plastic 


Haddocks  Photo  for  Lltrascope  Division,  GP,  Inc. 


INPUT 

Ho.  of  Multi- 

Media  Speed  plexed  Channels 

Flexowriter  10  char/ sec 

Photo  Reader  350  char/ sec 

Teletype  via  buffer  10  char/sec  12 

Keyboard  via  display 

console  15,000-20,000  ch/s  30 

Data  Link  50  char/sec  4 


Analog-Digital 

Conv  from  Radar  50  char/sec  2 

Inter  Computer  via 

Buffer  200,000  ch/s  1 
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OUTPUT 

No.  of  Multi- 

Media  Speed  plexed  Channels 

Flexovriter  10  ehars/sec 

Teletype  via  Buffer  10  ohar/sec  7 

Charactron  via  dlspliiy 

console  1’5, 000-20, 000  oh/s  30 

Flight  strip  via  dis¬ 
play  console  15,000-20,000  oh/s  30 

Plight  strip  punch 

and  printer  10  ohar/sec  12 

Data  Link  30  ohar/sec  7 

Analog-Digital  oonv 

to  radar  trackers  30  ohar/sec  2 

Inter  Computer  via 

Buffer  200,000  char/seo  1' 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

(For  a  minimum  system) 

Type  Quantity 

Tuhes  0 

Diodes 

About  5  types  1,500 

Transistors  23, 000 

2N393 

2N599 

2N416 

2N498 

2N4o4 

2N595 

and  a  few  others 

CHECKING  FEATURES 

Checking  features  Include  parity  on  all  registers, 
and  nil  Information  exchanges  between  units.  A  dual 
adder  is  used  In  the  arithmetic  unit.  Complete 
checking  is  performed. 


Haddocks  Photo  for  Llbrasoope  Division,  GP,  Inc. 

POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  3  Kw 

Power,  air  conditioner  2  Kw 

Volume,  computer  140  cu  ft 

Area,  computer  23  sq.  ft 

Floor  loading  20  Ibs/sq  ft 

Air  conditioner  Is  Internal 
Weight,  computer  3,000  lbs 

Air  conditioner  is  included  in  above 

PRODUCTION  RECORD 

Number  produced  to  date  2 

Number  in  current  operation  1 

Number  in  current  production  2 

Time  required  for  delivery  12  months 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Construction  techniques  utilized  to  insure  relia¬ 
bility  includes  "NOR"  circuitry,  RTL  logic,  lOOjt 
incoming  inspection,  rigid  testing,  "worse,  worse" 
case  type  of  design,  extensive  field  reports  on 
failures  plus  immediate  corrective  action,  and  the 
use  of  double  rank  registers. 


ADDITIONAL  FEATURES  AND  REMARKS 

System  is  particularly  suited  to  systems  requiring 
rsuidom  retrieval  from  large  unsorted  files  and 
systems  with  large  numbers  of  input-output  devices. 
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FUTURE  PLANS 

It  is  planned  to  change  to  a  6  microsecond  memory 
cycle  time  and  increase  the  pulse  rate,  which  will 
reduce  the  operation  times  by  a  factor  of  4.  Also, 
index  registers  will  be  added  and  the  drum  capacity 
will  be  increased. 


INSTALLATIONS 

Dlbrascope  Division  of  General  Precision,  Ino. 
808  Western  Avenue 
Glendale  1,  California 
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LIBRASCOPE  ASN 

Lltrascope  ASH  2k  Airijome  Digital  Computer 


24 


MANUFACTURER 


Iiitrascope  Division 

General  Precision,  Incorporatei 


APPLICATIONS 

The  ASH-24  Computer  is  a  highly  versatile  general- 
purpose  electronic  digital  computer  vhlch  by  virtue 
of  its  non-fired  Internally-stored  program,  is  easily 
adaptable  to  many  cammerclal,  scientific  and  military 
uses.  In  addition,  its  small  size  and  weight  and  low 
power  requirements  make  it  partio\ilarly  well  suited 
for  application  in  compact  systems. 

While  the  ASIl-24  Coaiputer  can  be  utilized,  for  ex¬ 
tensive  on-line  general  purpose  computing  a.ppllca- 
tions,  it  has  been  designed  primarily  to  sa.tisfy  the 
complex  environmental  and  operational  performance 
requirements  of  airbome/spacebome  systems  real¬ 
time  applications.  The  computations  may  be  made 
from  doppler  derived  ground  speed,  manually  fed  fixes, 
true  heading,  celestial  position  ^termination,  and 
radio  aids.  Automatic  Inputs  of  the  following  form 
m£y  be  eiccepted.  (When  utilized  with  appropriate 
ooimplementlng  input-output  equipment); 

Compass  heading 
Astro  compass  heading 
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True  air  speed 

Doppler  ground  speed  and  drift  angle 

Inertial  velocity 

Badio  aids 

TACAH  range  and  bearing 

Automatic  sextant  (Celestial  altitude  and  azimuth) 

Altitude  above  terrain  or  above  sea  level 

An  internal  standard  for  both  sideral  and  solar 
time 

Star  tracker 

New  equipment  as  it  is  developed 

Information  may  also  be  fed  into  the  computer  man¬ 
ually.  Manually  stored  information  may  be  latitude, 
longitude,  range,  bearing,  wind  force  or  angle,  or 
any  direct  fix  data  not  available  from  the  aircraft's 
instrument. 

Basic  data  necessary  for  navigation  may  be  set 
manually  into  the  computer  before  take-off,  or  in 
the  air. 
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The  ASH-2l^  will  pex-fom  the  following  hasic  compu- 
tations  as  well  as  solve  other  desired  navigational 
problems ! 

Groxmd  position  In  latitude  and  longitude  with 
computing  errors  not  to  exceed  0.01^  of  distance 
traveled. 

Ground  track 
Polar  navigation 

-Great  circle  course  .and  distance  to  alternate 
destinations 

Magnetic  variation  and  true  heading 
Wind  direction  and  velocity  (and  has  provision 
for  wind  memory) 

Celestial  fixes 

Position  from  radar  or  radio  aids  (and  will  check 
these  fixes  for  credlhllity) 

Range  and  hearing  to  a  ;movlng  target 
Range  and  hearing  to  a  collision  point  with  a 
moving  target 

Time  to  destination 

Altitude  and  azimuth  of  a  celestial  hody 
Image  motion  compensation  and  timing  for  aerial 
photography 


ARITHMETJC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Mlcrosec 

Add  625  156 

ttilt  4219  39OT 

Div  4375  ■'  4063 

Construction  (Arithmetic  unit  only) 
Transistors  382 

Diodes  3553 

Capeusitors  '3^-7 

Transformers  87 

Resistors  I894 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

Ho.  of  Ho.  of  Access 

Medium  Words  Digits  Mlcrosec 

Magnetic  Drum  2,560  64,000  10,000  Max 

156  Min 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  25 

Binary  dlglts/lnstruotiori  25 
Instructions/word  1 

Instructions  decoded  not  applicable 

Arithmetic  system  Fixed  point 

Instruction  type  Two-address 

(One-plus-one) 

The  "one-plus-one"  addresses  are  of  the  operand 
and  the  next  instruction. 

Humber  range  -1  to  +1  -  2* 

Instruction  word  format 


T  (Pgi^  -  P  ^)  represents  the  track  address  of  the 
next  instruction 


T-  (P.Q  -  P.,c)  represents  the  track  address  of  the 
"  ^  ^  operand  (except  for  transfer  and  store 

orders ) 

S„  (P^r  -  Pg)  represents  the  sector  address  of  the 
"  ^  operand  (except  for  transfer  and  store 

orders ) 

S.  (Pg  -  P_)  represents  the  sector  address  of  the 
^  next  instruction 


INPUT 

Media  Speed 

Incremental  Pulse  O-60OO  pps 

Train 

Shaft  Position  to  Sample;  lOO/sec 
Binary  Coded  Discs  Slew  Rate:  80O  blts/sec 
Speed  can  be  made  hl^er 

Input/output  equipment  must  be  designed  for 
each  particular  apidleatlon;  however,  the 
particular  design  and  wide  applicability  of 
the  ASN-24  Computer  Insures  minimum  required 
design  effort  for  input/output  equipment. 


OUTPUT 

Media  Speed 

Discretes  Max  100  p>ps 

(voltage  pulses) 

Signals  of  various  time  lengths  and  aarpli- 
tudes  are  possible.  Slgn^s  used  to  excite 
other  equipment,  close  relays,  etc. 

Encoder  Disc  Sample:  100  or  200/seo 

Slew  Rate;  800  blts/sec 

Can  be  coupled  to  synchro,  potentiometer, 
or  other  similar  type  shaft  mechanism. 


0  (Pg  -  Pg)  represents  the  order  to  be  performed 

Transfer  Orders:  (T„,  S„)  represents  the  track  and  sector 
P  P 

addresses  of  the  next  instruction  if 
the  contents  of  the  accumulator  is 
positive 

Store  Orders:  (T„,  S„)  defines  the  location  into 

P  P 

which  the  contents  of  the  accumulator 
is  stored,  or  defines  the  modified 
store  order  to  be  performed 

Automatic  built-in  subroutines  include  Add,  Subtract> 
Multiply,  Divide,  Extract,  Clear  and  Add,  Conditional 
Transfer  on  Sign  of  Accumidator,  Store,  and  Modified 
Store  (Multiple). 

Registers  include  4  recirculating  registers.  These 
are  the  Instruction,  Accumulator,  Multiplier,  and 
Multiplicand. 


CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  3,553 

Transistors  382 

Only  silicon  diodes  and  transistors  are  used 
for  hl^  temj^rature  operation  capability. 

These  units  have  hi^  back  resistance  and  low 
leakage  characteristics  at  hi^  temperatures. 
The  higher  collector  voltage  ratings  of  silicon 
transistors  permit  larger  logic  swings,  these 
reducing  the  susceptibility  of  the  computer 
to  noise. 

The  resistors  are  l/4  watt,  carbon  composi¬ 
tion  type,  have  low  dielectric  loss,  DC  re¬ 
sistivity,  and  high  thermal  shock  resistance. 

Most  of  the  capacitors  are  a  solid  tantalum 
type  which  have  hi^  dielectric  strength  and 
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have  no  derating  of  voltage  over  a  large  temperature 
range.  The  very  small  capacitors  are  the  suhmlnia- 
ture  ceramic  type. 


CHECKING  FEATURES 

Routines  programmed  to  check  all  instructions  or 
order  codes  and  the  contents  of  the  memory.  Dis¬ 
crete  signals,  Buitahle  for  driving  indicators,  gen¬ 
erated  to  indicate  successful  completion  of  check 
routines.  The  support  equipment  includes  a  Fill- 
Test  Unit,  which  will. fill  and  check  memory  contents 
in  conjunction  with  a  tape  reader  and  control  the 
computer  program  with  one-step  or  loop  operation. 

It  also  provides  test  route  and  synchronization  sig¬ 
nals  for  oscilloscope  presentation  of  computer  in¬ 
formation  and  Card  Checker  will  check  operation  of 
individual  circuit  and  logic  cards. 


POWER,  SPACE,  WEIGHT,  AND  SITE 

Power,  computer  0.132  Kw  O.189 
Does  not  include  I/O 
Volume,  computer  0.55 

Area,  computer  1.42 

Weight,  computer  3Y 

System  requires  a  suitable  surface, 
that  is  fairly  steady,  can  support  3I 
System  requires  only  electrical  power 
DC  and  3  phase,  400  cycle  AC, 


PREPARATION 

KVA  0.7  pf 

cu  ft 
sq  ft 
lbs 

table,  etc., 
lbs.  etc. 
outlets,  28v 


PRODUCTION  RECORD 


Humber  produced  to  date  4 
Humber  in  current  operation  3 
Humber  in  current  production  12 
Humber  on  order  16 


PERSONNEL  REQUIREMENTS 

One  8-Hour  Shift 


Supervisors  4 
Analysts  1 
Programmers  3 
Clerks  4 
Engineers  20 
Technicians  7 
Draftsmen  13 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  extremely  wide  vari¬ 
ety  of  applications,  operation  under  sea-level  to 
space  environments,  ll^t  wei^t,  low  power  drain, 
in  actual  operation  in  flsild,  programmable  hl^ 
speed  (200  times  (sec).  Integration  of  Inputs  and/ 
or  extrapolation  of  outputs  Independent  of  main 
authentic  section,  and  data  read-out  for  telemeters. 

Basic  computer  unit  designed  and  in  field  opera¬ 
tion,  input-output  can  be  designed  to  meet  a  multi¬ 
tude  of  applications  with  minimum  cost  and  time 
expenditures.  Tie-in  with  pulse  integrating 
accelerometers . 

Magnetic  Memory  Drum 

Capacity  and  Tracks: 

4l  tracks  (16OO  bits/track)  of  non-volatile  main 
memory,  arranged  as  follows:  38  treioks  with  1  read 
bead  eachj  2  tracks  with  1  read  and  1  write  bead 
each;  1  track  with  1  read  head  and  a  200  bit  re¬ 
circulating  register. 

1  1600  bit  clock  trawjk  . 

2  25  bit  recirculating  registers  (2  registers 
on  each  of  2  tracks) 

1  25  bit  reclreulatlng  register  with  4  additional 
heads  on  the  same  track 

I  track  with  head  spacings  for  either  200  bit  or 
800  bit  recirculation. 

S]peed: 

6,000  rpa 

Clock  Frequency: 

160  kc 

Motor: 

location:  Contained  within  drum 

Power:  35  watts  from  5  phase,  400  cycle,  206 

volt  Line-Line  (60  watts  starting  power) 

Runout: 

0.0001  T.I.E. 

Drum  Assembly  Dbiensions  (including  shroud,  a 
head  mounting  surface  surrounding  the  drum  proper; 
cover;  and  heads): 

6  1/2  inch  diameter  x  5  II/I6  Inches  long 

Drum  Assembly  Wel^t  (including  shroud,  cover  and 
heads): 

II  1/2  lbs 

Drum  Surface: 

The  entire  drum  surface  is  milled,  similar  to  the 
clock  track  on  many  other  drums  (i.e.  slotted),  with 
the  Blots  parallel  to  the  axis  of  rotation.  There 
are  I600  slots  around  the  drum  periphery.  After 
milling,  the  slots  are  filled  with  3M  iron  oxide. 
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Heads; 

Separate  read  and  write  heads  are  used  with  this 
drum.  Minimum  readhack  from  read  head  Is  0.4  volts 
peak  to  peak.  The  write  head  requires  a  300  ma  peak 
current  of  2  microseconds  duration  throu^  a  half- 
winding.  Storage  tracks  with  only  read  heads  requires 
special  techniques. 

Environmental  Specifications 

Ambient  Tei^rature  Range : 

-55°  C  to  +100°  C 

Humidity: 

Entire  assembly  ceui  be  hermetically  sealed 

Altitude: 

Sea-level  to  space 

Shock: 

20g  for  11  milliseconds 

I 

Vibration: 

6g  from  15  cps  to  2000  ops 

Constant  Acceleration: 

lOg  radially,  3g  axially 


FUTURE  PLANS 

Many  possible  new  applications  being  investigated 
and  radiation  testing  of  circuitry  is  being  planned. 
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LI  BRA  SCOPE 

Llbrascope  Model  CP  209 


209 


MANUFACTURER 


liltraecope  Division 
General  Preoision,  Ino. 


APPLICATIONS 

-System  Is  used  for  airborne  navigation  and  bombing 
balllstios,  Including  lort,  and  rfeal-tlme,  high 
speed  tracking  problems. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binsary 

Binary  diglts/vord  lit- 

Binary  digits/instruction  6 

Instruotlons/word  Variable-One,  Two  or  Three 

Instructions  decoded  30 

Arithmetic  system  Fixed  point 

Incremental  or  Digital  Differential  Analyzer 
Instruction  type 

System  can  process  8  operands,  storing  them  In  3 
parallel  positions.  __ 

Humber  range  +  {2r'  -  l) 

Automatic  built-in  subroutines  Include  integration 
and  sine-cosine. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Mlcrosec 

Add  59  59 

Mult  59  59 

Dlv  ITT  177  (Ijy  sub 

routine) 

Construction  (Arithmetic  unit  only) 

Vacuum-Tubes  304 

Transistors  -  100 

Condenser-Diodes  4,500 

A-D  inputs  12 

D-A  outputs  l4 

Arithmetic  mode  Parallel  Arithmetic  Units 
operating  Serially 
Timing  Synchronous 

Operation  Sequential 


STORAGE 

Medium  Ho.  of  Words 

Magnetic  Drum  85  Computational  Blocks 

with  4  Integrand  Lines 


INPUT 

Ifedla 

Paper  Tape  Used  to  fill  Memory 

Analog  Digital  200  dlvislons/sec 

Converters 
Manual  Inputs 


OUTPUT 

Medium'  Speed 

Digital-Analog  Converters  200  Increments/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

6021 

33 

6111 

197 

5784-WA 

36 

5639 

36 

Diodes 

406621 

Transistors 

2N338 

2H657 

CHECKING  FEATURES 

Checking  featiires  include  a  diagnostic  routine  pro- 
grammed  for  maintenance. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  ccmiputer  1.76  Kw 

Volume,  computer  3*0  eu  ft 

Area,  computer  1.77  sq  ft 

Floor  loading  135  ooncen  max 

Wei^t,  computer  135  lbs 

PRODUCTION  RECORD 


Humber  produced  to  date  48 

Humber  in  current  operation  21 

Humber  in  current  production  6 

Humber  on  order  5 

Anticipated  production  rates  5/nionth 

Time  required  for  delivery  10  months 


PERSONNEL  REQUIREMENTS 

One  8-Hbur  Shift 

Operators  1 

Technicians  1 

Training  made  available  by  manufacturer  to  users 
includes  a  factory  training  coiirse  for  maintenance 
men. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Fleet  service  records  Indicate  that  failure-free 
operation  time  averages  90^^. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  a  stored  program,  re- 
traceable  sine-cosine  operation,  K-Llne  scaling  for 
flexibility  and  exact  multiplication. 
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LIBRASCOPE  MK 

Lltrascbpe  Attack  Console-  Mk  38  (U.  S.  Navy) 


MANUFACTURER 


Llbrascope  Division 
General  Precision,  Inc. 


APPLICATIONS 

The  system  consists  of  a  serial,  Incremental,  com¬ 
puter  consisting  of  two  identical  sections  working 
from  a  common  control  and  input-output  section. 

It  is  used  for  real-time  fire  control  problems. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Number  of  binary  dlglts/word  I8 

Number  of  binary  digits/instruction  5 
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Number  of  instructions  per  word  18 
Number  of  Instructions  decoded  70 

Arithmetic  system  Fixed  point 

Instruction  type  One-address  operation  orders 
Two-address  Increment  orders 
Four-eiddress  distribution  orders 

Operation  orders  consist  of  Integration,  remainder, 
digital  servo,  transfer,  and  sine-cosine  generation. 

Distribution  orders  take  the  increment  outputs  of 
the  operation  orders  and  store  them  in  temporary 
registers . 

Increment  orders  communicate  the  increment  outputs 
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between  the  operation  orders  and  make  decisions  on 
Incremental  transfers. 


Humber  range 
Instruction  word  format 


- 18  bits  . 


distribution^  - increment  — ^ - 

orders  (l6) 

ARITHMETIC  UNIT 

Operation  Time 

Microseconds 


Order  llT" 


Integration 

72 

Remainder 

72 

Servo 

72 

Transfer 

72 

Sine-Cosine 

ikk 

Arithmetic  mode 

Serial 

Timing 

Synchronous 

Operation 

Sequential 

STORAGE 

No.  of  Ho.  of  Access 

Medium  Words 

Digits  Microsec 

Magnetic  Drum  6,87k 

122,112  k/bit 

Media 

INPUT 

Speed 

Analog-digital  converters  Each  sampled  every 

32  max,  18  used 

mllllsec. 

Switches  16  used 

Each  sampled  every 

Paper  Tape 

mllllsec. 

20  char/seo 

Tape  reader  is  used  for  initial  fill  only. 

Media 

OUTPUT 

Speed 

Servo  output  32  max. 

Repositioned  every 

15  used 

raillisec. 

Relay  Lighter  16  used 

Repositioned  every  : 

mlUlsec . 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type 

Quantity 

Tubes 

None 

Diodes 

IN62I 

11,087 

IN665 

k,275 

1N914 

128 

IOZIO.7A 

k 

1212 

72 

SV128 

1 

124.7 

k 

lN6k7 

ko 

S0122 

ko 

Transistors 

2N697 

1,686 

2N699 

29 

2HI252 

ikk 

2N1253 

70k 

skok8 

CHECKING  FEATURES 

Built  In  Test  Program. 

Marginal  Check  Power  Supplies. 

Card  Tester. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer 


Volts 

cps 

Kw 

KVA 

PP 

115 

koo 

3 

2.7k 

5.92 

0i70 

113 

koo 

1 

1.109 

2.6k 

0.k2 

115 

60 

1, 

0.032 

0;115 

0.28 

28 

60 

1 

0.29 

0.29 

1.00 

28 

DC 

0.29k 

0.29k., 

1.00 

Volume,  computer  26.67  ou  ft 

Area,  computer  k.67  sq,  ft 

Room  size,  computer  8  x  9  f't 

Power,  air  conditioner  Forced  air 

Weight,  computer  5>O0O  lbs.  Total 

(includes  Analog  Section) 

Refer  to  OP  2667  installation  requirements. 


PRODUCTION  RECORD 

Number  produced  to  date  ill 

Number  In  current  operation  5 

Number  in  current  production  6 

Number  on  order  5*1 

Anticipated  production  rates  3  per  month 

Above  data  is  as  of  29  June  60 

PERSONNEL  REQUIREMENTS 

One  8-Hour  Shift 
Supervisors  1 

Operators  2 

Technicians  1 

Training  made  available  by  manufacturer  to  users 
includes  a  6  month  course  for  Navy  personnel  at  Key 
West  for  operation  and  maintenance  of  entire  system. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  manufacturer  to  insure  required  reliability  in¬ 
clude  built  in  test  programs,  giving  both  identical 
sections  the  same  program  for  comparison  testing,  a 
card  tester  with  fixed  pattern  for  testing  all  cir¬ 
cuit  cards,  silicon  components  used  for  greater  heat 
stability,  and  pluggable  etched  circuits  cards  for 
quick  replacement. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  the  option  to  reprogram 
the  fixed  program  gives  the  computer  the  facility  of 
handling  a  weapons  system  compatible  with  the  number 
and  range  of  analog-digital  converters. 

FUTURE  PLANS 

Plans  include  continued  adaptation  of  computing 
equipment  to  any  rocket  thrown  torpedo  or  similar 
missile  requirement.  Incorporation  of  electric  set 
and  wire-guide  torpedoes  as  well  as  other  short 
range  weapons. 
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LIBRASCOPE  MK 

LlteaBCppe  Digital  Computer  Mk  IJO  Mod  0  (U.S.  Havy) 


130  MANUFACTURER 

Llbrascope  DlviBion 
General  Precision,  Inc. 


Hioto  Ijy  Llbrascope  DlviBion 


APPLICATIONS 

Computer  performs  target  motion  analysis,  target 
prediction,  amd  data  smoothing  for  Fire  Control 
System  Mk  UJ. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Number  of  binary  digits/vord 
Number  of  digits  per  Instruc¬ 
tion 


Binary 

18  bits  plus  sign 
5  bits  for  address 
orders 

7  bits  for  non-address 
orders 


Arithmetic  system  Fixed  point 

Floating  point  is  programmed  as  a  subroutine  of 
two  consecutive  words;  8  bits  are  used  for  the 
exponent  and  JO  bits  are  used  for  sign  and  numeric 
value. 

Instruction  type  One  address 


Number  range 


0  to  (2^^  -  1) 


Instruction  word  format 


Addressable  order 


1 

5 

1 

12 

Sign 

Order 

B 

Address 

Non-address  order 


1 

15 

5 

Sign 

Non-Addrass  Order 

l/o  Device  Designation 
or 

Number  of  places  for  shifts 

Automatic  built-in  subroutines 

Ihe  trapping  of  control  is  dependent  on  the  over¬ 
flow  of  the  delay  line  (relative  cloc^).  Hhen 
trapped,  computer  obeys  the  instruction  in  loca¬ 
tion  (0002)^q  of  memory. 

Heglsters  end  B-boxes 

One  B  Modification  register,  usually  known  as 
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Instantaneous 


Index  register. 

Approximately  3j650  instructions  are  decoded  for 
a  fire  control  program. 

There  is  also  an  indirect  addressing  feature 
available.  A  hit  in  the  sign  position  is  utilized 
for  this  purpose.  This  differs  in  that  Instead  of 
referring  to  an  address  0001  the  desired  address  is 
found  ;iu  location  0001.  This  process,  may  he  carried 
further. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Hicrosec.  Hlcrosec. 

Add  ho  l6, 

Mult  ho-hah  i6->+oo 

Div  ho-46o  16-436 

Construction  (Arithmetic  unit  only)  Transistors 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operational  Sequential 

The  machine  has  a  microprogram  unit  \diich  controls 
its  function.  The  microprogram  unit  is  synchronous, 
the  arithmetic  unit  is  asynchronous. 


STORAGE 


No.  of  Ho.  of  Access 
Medium  Words  Digits  Microsec. 

Magnetic  Core  M^ory  4,096  Sign  digit  +  20 

18  digits 

No  magnetic  tape  is  associated  with  the  Mh  130  Mod  0. 


INPUT 

Media  Speed 

Switch  Bank  on  test  panel  Instantaneous 
Information  is  read  directly  into  the  accumulator. 
Analog  Modules  (Digital  157  times  per  second 
Data  from  Shaft  encoders) 

Information  is  converted  from  analog  voltages  to 
binary  via  l/O  Buffer,  is  read  into  the  K  Register. 
From  the  K  Register  >  the  program  gets  the  informa¬ 
tion  into  the  Accumulator, 

Flexowrlter  or  Ferranti  Photo  reader  original 
tape  reader  .  rate  530  chars/sec 

The  speed  is  dependent  on  the  amount  of  tape  on 
the  reel. 

Switches  in  MR  50,  MR  5I,  128  micro  sec  pulses 

and  MR  75  of  FCS  MR  II5  and 
an  Hods,  and  Sensor  opera¬ 
tor's  HarR  Signals 

Some  of  these  signals  are  stretched  to  more  than 
2.25  seconds. 


OUTPUT 

Media  .  ..  Speed 

Analog  Modules  (Digital  157  times/sec 

data  from  shaft  encoder) 

Program  transfers  information  from  Accumulator  to 
K  Register,  then  via  l/O  Buffer  to  analog  components. 
Llgiit  BanRs  on  test  panel  Instantaneous 
Tlie  accumulator  and  the  counter  register  are  dis¬ 
played. 

Lights  on  HR  51  of  Instantaneous 

MR  113  all  mods 

For  quality  of  sol'n  li^\ts,  relative  course  light, 
constraint  lights,  etc. 


To  relays  in  MR  50,  31  and 
75  of  res  MR  113  all  mods 
To  signal  that  rai^ge,  coiurse,  speed,  and  hearing 
for  a  particular  charnel  has  been  calculated  and 
are  available  as  analog  Infomatlon. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  Hone 

Diodes 

1H251  97 

111270  76 

1H4^  38 

1N537  11 

1h645  97 

111659  11,762 

III663  2,412 

IH749  22 

Does  not  Include  diodes  In  Which  less  than  10  per 
type  are  used. 

Transistors 

211335  20 

2N388  1,317 

211501  3,232 

28597  68 

2N599  2,361 

211665  17 

Does  not  Include  transistors  in  which  less  than 
10  per  type  are  used. 

Magnetic  Cores  82,000 

Used  in  computer  mmory  and  switching. 

The  MR  130  Hod  0  uses  "resistor  coupled  transistor 
logic"  (BCTL)  or  "nor"  logic  throughout. 


CHECKING  FEATURES 

Fixed  checRlng  features  include  a  card  test  panel, 
capable  of  checking  all  circuit  hoards,  a  computer 
test  panel,  providing  manual  conmunlcatlon  with  all 
portions  of  ccoputer,  and  a  margin  checR  panel, 
wherein  switch  settings  determine  voltage  variation 
for  marginal  checRlng. 

Optional  checking  features  Include  a  test  console, 
which  can  du^lcate  coosputer  teat  panel  and  in  addi¬ 
tion  can  fumish  .fjflput/putput  facilities  of  flexo¬ 
wrlter,  high  speed  jpunch,  switch  Inputs,  canp  out¬ 
puts,  digital  shaft  encoders,  and  output  servo 
modules.  It  is  used  for  factory  checkout  only. 

Existing  computer  circuitry  can  he  utilized  to 
activate  portable  flexowrlter  or  high  speed  punch 
without  use  of  test  console  if  desired.  Fortcble 
Input/output  devices  not  available  at  this  time  hut 
can  he  developed  witSb  minimum  design  effort. 

POWER.  SPACE.  WEIGHT.  AND  SITE  PREPARATION 

Power 

Kw  KVA  Factor  Remarks 
Power,  computer  2.85  5.15  0-9  ^00  ops,  3)4,  115V 


1.97  1.54 


Remarks 

400  ops,  3)4,  115V 
60  ops,  10,  115V 
26V,  DC 


.21  .21  1.0  26V,  DC 

Volume,  cosputer  27.4  ou  ft 

Area,  ccxputer  6.7  sq  ft 

Floor  loading,  computer  244  Ihs/sq  ft 

244  Ihs  concentrated  max 
Wel^t,  conputer  Approx.  1,647  lbs 
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RELIABILITY,  OPERATING  EXPERIENCE, 
PRODUCTION  RECORD  AND  TIME  AVAILABILITY 


Numter  produced  to  date 
Humber  In  current  operation 
Humber  in  current 'production 
Number  on  order 
Anticipated  production  rates 
Time  required  for  delivery 


1 

1 

1  ■ 

8 

1  per  month 
6-8  months 


PERSONNEL  REQUIREMENTS 

Training  made  available  by  manufacturer  to  users 
includes  a  factory  maintenance  course  on  the  Mk  130 
digital  computer,  -which  comprises  3  to  h  weeks  of 
instruction.  The  Mk  130  digital  computer  Is  an 
unmaned  piece  of  equipment  in  its  tactical  applica¬ 
tion.  Maintenance  will  be  performed  by  user  personnel 
(U.S.  Havy)  aided  by  Llbrascope  Field  Service. 


All  circuitry  is  completely  transistorized  andl 
mounted  in  readily  accessible  modules.  Test  points 
have  been  provided  on  aH  circuit  modules  and 
chassis  assemblies  for  ease  of  maintenance.  A  cir¬ 
cuit  module  tester  capable  of  testing  £ill  circuit 
modules  is  provided  as  part  of  the  diglteil  computer 
All  subassemblies  are  accessible  from  the  front  of 
the  computer.  Diagnostic  routines  are  available  to 
the  user.  Circuitry  is  conservatively  designed  and 
will  operate  over  an  ambient  temperature  range  of 
0°F  to  110°P.  During  prototype  evaluation  only  -two 
failures  have  occurred  in  over  1000  hours  of  opera¬ 
tion. 


ADDITIONAL  FEATURES  AND  REMARKS 

Unique  system  advantages  include  a  micro-program 
unit  which  can  be  modified  to  create  new  or  varia¬ 
tions  of  existing  commands  to  tailor  computer  opera¬ 
tion  to  suit  individual  situations  without  major 
redesign. 


Photo  by  Llbrascope  Division,  General  Erecislon,  Inc. 
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Photos  by  Iiibrasoope  Division,  Oeneral  Prfecislon,  Inc. 
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LIBRATROL 

Litratrol  5OO  Computing  System 


500 


MANUFACTURER 

Llbrascope  Division 

General  Precision  Equipment  Corporation 


APPLICATIONS 

Manufacturer 

General  purpose  computing  where  computing  equip¬ 
ment  must  communicate  directly  with  equipment  exter¬ 
nal  to  the  computer,  via  digital  Inputs  or  via  volt¬ 
age  Inputs. 

General  purpose  computing  where  computing  equipment 
must  send  control  signals  to  equipment  external  to 
the  computer. 

Examples  of  applications  are  quality  control  for 
both  continuous  and  batch  production  processes-real 
time,  process  control  for  both  continuous  and  batch 
processes,  and  equipment  test  stand  Instrumentation 
(data  acquisition,  logging  and  calculation). 

Frankford  Arsenal 

This  computer  Is  being  incorporated  into  a  bread¬ 
board  of  an  automatic  checkout  system,  the  purpose 
of  which  is  to  automatically  and  rapidly  test  and 
evaluate  the  performance  of  combat  vehicles.  The 
above  tasks  Include  fault  isolation  of  malfunction¬ 
ing  components  or  parts,  the  preparation  of  loglctlcs 


Hioto  by  Public  Service  Company  of  Colorado 

data  in  the  English  language,  and  record  keeping  of 
items  which  pass  through  the  test  station.  The  first 
item  to  be  so  tested  will  be  of  the  engine  and  trans¬ 
mission  system  of  the  m4SA1  combat  tank. 

Public  Service  Co.  of  Colorado 
Located  on  West  Jrd  Avenue  and  Llpan  Street,  Denver, 
Colorado,  the  system  is  used  on-line  for  caloulatlon 
of  hourly  gas  loads  delivered  into  company  systems  by 
suppliers.  Input  by  telemeter  from  remote  stations 
throu^  digital  converter  to  compiuter.  It  is  also 
used  off-line  for  calculation  and  printing  of  orifice 
meter  deliveries  to  gas  customers,  input  by  paper 
tape,  and  miscellaneous  engineering  problems,  as  they 
arise. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  digits/word 
Binary  digits/instruction 
Instructions  per  word 


Binary 

30  bits  plus  sign 

ii- 

1 
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Integrated  System 


Photo  by  Prankford  Arsenal 


Instructions  decoded  16 

Arithmetic  system  Fixed  point 

Floating  point  is  programmable. 
Instruction  type  One  address 


0 

1 

12 

13  16 

IT  18 

19  24 

25  30 

31 

Sp 

Sign 

Instruc¬ 

tion 

Track 

Sector 

Spacer 

A  complete  set  of  compiler  and  utility  programs 
are  available. 

Registers  include  counter  register,  accumulator, 
and  instruction  register.- 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exolud  Stor  Access 


Mlcrosec 

Add  7)750  (Mean  access) 

23,000  (Mean  access) 
23,000  (Mean  access) 
Construction  (Arithmetic  unit  only) 
Vacuum  tubes  IT'S 

Diodes  1,T50 

Arithmetic  mode  Serial 

liming  Synchronous 

Operation  Sequential 


Mlcrosec 

250 

15,000 

15,000 


Thou^  operation  is  listed  as  being  sequential,  the 
input  system  of  the  LIBRATROL  500,  since  it  is  in¬ 
dependent  of  the  computing  portion  of  the  machine, 
is  capable  of  inputting  information  vhile  calcula¬ 
tion  is  proceeding  concurrently. 


STORAGE 

Ifenufacturer 

Media  Ho.  of  Words  Ho.  of  Digits 

Magnetic  Drum  (Main)  4,096  126,976 

Magnetic  Drum  (Buffer)  64  1,984 

Access  time  is  variable  between  5OO  and  15,000 
microseconds. 

Magnetic  tape  will  be  developed. 

Prankford  Arsenal 

No.  of  No.  of  Access 

Medium  Words  Digits  Mlcrosec 

Magnetic  Drum  4,096  31  binary  9,000  (avg) 

Public  Service 

Magnetic  Drum  4,096  32  binary 
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INPUT 

Manufacturer 
Media 
Analog 
Digital 
Paper  Tape 
Ilypewrlter 
Above  Items  are  standard. 

Prahfcford  Arsenal 

Paper  Tape  approx  5  char/sec 

Mechanical  tape  reacLer. 

Plexowrlter  used  and  Input  also  available  throu^ 
Plexovrlter  keyboard. 

Public  Service 


Speed 

60  samples/sec 
60  ohar/seo 
10  or  60  ohar/seo 
10  ohar/seo 


Diodes 

1H61T 


1,450  approx 


POWER,  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

Manufacturer 

2.5  Kw 

49  ou  ft 

15. T  61  ft 

24  sq,  ft 
78  Ibs/sq,  ft 
1,000  lbs  (nominal) 

A  separate  II5  volt,  20  ampere  circuit  is 'recommended. 
Prankford  Arsenal 


Power,  computer 
Volume,  computer 
Area,  computer 
Room  size 
Floor  loading 
Weight,  computer 


Electric  Typewriter 

570  char/mtn 

Power,  computer 

2.5  KVA 

Analog-Digital  Converter  75  words/sec 

Volume,  computer 

50  cu  ft 

Data  can  "be  supplied  by  punched  paper  tape. 

Area,  computer 

10  sq  ft 

Room  size 

20  ft  X  60  ft 

OUTPUT 

Weight,  computer 

1,000  lbs 

Public  Service 

Manufacturer 

Power,  computer 

2  Kw 

Medium 

Speed 

Power,  air  condi  (2  requlred)7.25  Kv  each 

Paper  Tape 

10  ohar/seo 

Volume,  computer 

47.4  cu  ft 

Frankford  Arsenal 

Volume,  air  conditioner 

89.4  cu  ft  each 

Plexowrlter 

approx  8  char/sec 

Area,  computer 

15.22  sq  ft 

Public  Service 

Area,  air  conditioner 

29.8  sq  ft  each 

Electric  Ilypewrlter 

Floor  loading 

110  Ibs/sq  ft 

Capacity,  air  conditioner 

7.5  Tons,  each 

CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Weight,  computer 

Reinforced  floor  (wood). 

1,450  lbs 

Manufacturer 

Quantity 

Tubes 

6AH8  5915  5965  2D21 

5687  5965  6197  5RPIA  Total  175  approx 
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PRODUCTION  RECORD 

Manufacturer 

Number  produced  to  date  Over  400 

Number  in  current  operation  38O 

Number  in  current  production 
Number  on  order  I5 

Time  required  for  delivery  5  months 

COST,.  PRICE  AND  RENTAL  RATES 

Manufacturer 

Cost 

1  Libratrol  5OO  Computer  with  $8!)-,500 

120  input  channels  and  analog 
to  digital,  converter 

iPrankford  Arsenal 
Basic  System 

Computer  and  Flexowriter  89,000 

Additional.  Equliment 

Commutator  extender  5,000 

Digital  inputs  &  high  speed  input  mode  20,000 

300  magnetic  latching  mercury  wetted  20,000 

relays 

Spare  parts  5,000 

D/A  converters  (5)  1,000 

Total  $51,000 

Public  Service 
Basle  System 

Computer,  Digitizer,  l-riexowrlter  90,000 

Additional  Equlpaent 

l-ELexowrlter  4,000 

PERSONNEL  REQUIREMENTS 

Manufacturer 

One  8-Bour  Two  8-Hbur  Three  8-Hbur 
Shift  Shifts  Shifts 

Superrlsors  111 

Programmers  111 

Operators  123 

■  Engineers  111 

Thirty  days  of  instruction  time  is  included  in  the 
sale  price  for  programming  and  maintenance  training 
of  customer  personnel. 

Franliford  Arsenal 

One  8-Hour  Shift 
Used  Recommended 

Programmers  I.5  I.5 

Method  of  training  is  informal. 

Public  Service 

The  department,  which  is  the  principal  user  of  this 
computer  has  I6  employees.  The  two  engineers  in  the 
department,  program  and  maintain  the  computer.  Two 
girls  prepare  tapes  and,  to  a  large  extent,  operate 
the  congiuter,  and  file  tapes  and  work  sheets.  Nhile 
it  is  planned  to  train  addltionsil  department  personnel 
to  work  with  the  computer,  there  is  no.  need  for  in¬ 
creasing  the  number  of  employees  doing  any  one  com¬ 
puter  job. 

Methods  of  training  includes  on-the-job  trsiinlng. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

The  combination  of  conservatively  rated,  carefully 
engineered  components,  with  simplicity  of  design, 
conspires  to  allow  the  computing  elements  to  function 
with  only  II3  vacuum  tubes . '  Reliability  should 
normally  exceed  99^  up-tlme  over  a  6  month  period. 

Public  Service 

Good  time  I66  Eours/Week  (Average) 

Atten^ited  to  run  time  I68  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.988 
Above  figures  based  on  period  1  May  60  to  present 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

The  reliability  figures  refer  only  to  basic  com¬ 
puter  operation.  We  have,  had  difficulty  with  input 
of  data  thrqugh-the  analog-digital  system  which  has 
been  combined  with  the  computer.  .Reliability  figures 
on  the  total  system  would  be  greatly  lower.  Because 
of  the  input  problem  the  system  has  not  as  yet  been 
accepted. 


ADDITIONAL  FEATURES  AND  REMARKS 

Public  Service 

An  outstanding  feature  is  that  the  system  permits 
congniter-controUed  input  of  telemetered  values.  It 
has  two  nexowrlters  (off-line  and  on-line)!  which 
are  controlled  by  the  program. 

The  fact  that  the  system  permits  working  Off-line 
programs  and  a  continuing  on-line  program  Is  a  unique 
advantage. 

FUTURE  PLANS 

Erankford  Arsenal 

It  should  be  noted  that  the  Libratrol  5OO  Computer 
has  been  assimilated  Into  the  Automatic  Checkout 
equlpient.  It  is  now  merely  a  component  of  the  sys¬ 
tem,  and  is  no  longer  identifiable  as  a  Libratrol 
500  Computer.  The  questionnaire  answers,  however, 
are  with  respect  to  the  congjuter  portion  of  the 
checkout  system  only,  i.  e.,  only  the  coa^puter  memory 
is  tdiscussed  although  additional  memory  capability 
is  inherent  in  the  checkout  system. 

Public  Service 

Possible  replacement  In  5  or  6  years  is  planned. 


INSTALLATIONS 

U.  S.  Army  Ordnance  Arsenal,  Prankford 
Bridge  and  Tacony  Streets 
Philadelphia  37,  Pennsylvania 

Public  Service  Company  of  Colorado 
900  15th  Street 
Denver,  Colorado 
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LIBRATROL  1000 

LlWatrol  Computing  System  Model  1000 


MANUFACTURER 

Llbrascope  Dlvisibn 

General  decision  Equipment  Corporation 


APPLICATIONS 

System  is  intended  for  general  purpose  computing, 
where  computing  equipment  must  communicate  directly 
with  equipment  external  to  the  computer  via  digital 
or  voltage  (analog)  inputs  and  where  computing  equip¬ 
ment  must  develop  control  signals  to  equipment  ex¬ 
ternal  to  the  computer.  Examples  of  applications 
are  quality  control  for  both  contonuous  and  hatch 
production  processes-real  time,  process  control  for 
both  continuous  and  hatch  processes,  and  equipment 
test  stand  instrumentation  -  data  acquisition,  log¬ 
ging,  and  calculations. 


Ehoto  hy  Llhrascope  Division,  General  Precision,  Inc. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlgits/word  52 

Binary  dlgits/lnstruotlon  5 

Instructions  per  word  1 

Instructions  decoded  52 

Arithmetic  system  Fixed  point 

Floating  point  is  programmable. 

Instruction  type  Two  address 

Instruction  word  format 


Operand  Address 

Next  Inst  Address 

SI  h 

5  11 

12  IT 

18  24 

25  50 

51 

Counnaiid 

Traoh 

_ 

Sector 

Track 

Sector 

Address 

Modify 

Flag 

KCBRAIROL  1000 
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A  complete  set  of  compiler  and  utility  programe 
axe  available. 

Additive  index  register  and  double  length  accumu¬ 
lator. 

Lower  accumulator  can, be  made  to  operate  on  eight 
words  at  a  time. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exolud  Stor  Access 
Mlhfoaec  Microsec 

Add  1,000  250 

Ifalt  17,000  16,250 

Div  17,000  16,250 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation.  Sequential 

Thovigh  operation  is  listed  as  being  sequential,  the 
input  system  of  the  L-1000,  since  it  is  independent 
of  the  computing  portion  of  the  machine,  is  capable 
of  receiving  information  while  calculation  is  pro¬ 
ceeding  conc\rrrently. 

STORAGE 

No.  of  No.  of 
Media  Words  Digits 

Magnetic  Drum  (Main)  8,000  256,000 
Magnetic  Drum  (Buffer)  64  2,0l6 

Magnetic  Tape 

No.  of  units  that  can  be  connected 
Magnetic  tape  is  a  future  development. 


CIRCUIT  ELEMENTS  GFJNTIRE  SYSTEM 

Type  Quantity 

Tubes 

CRT  1  (digital  display  for  monitoring) 

Diodes 

IB617  2,400 

Transistors  65O  (basic  system) 

2N13OI 

2N595 

2N404 

2N557 

2N597 

2111130 


POWER,  SPACE,  WEIGHT, 

Power,  computer 
Volume,  computer 
Area,  computer 
Boom  size 

Capacity,  air  conditioner 
Weight,  computer  1,000-1,200  lbs 
■  Air  conditioner  is  included  and  self-contained 


PERSONNEL  REQUIREMENTS 

One  operator  required  for  each  shift. 

Training  made  available  by  the  manufacturer  to 
the  user  includes  programming  and  maintenance. 


Access 

Microsec 

250 

250 

64  Units 


AND  SITE  PREPARATION 

2  Kw 
48  cu  ft 
12  sq  ft 
24  sq  ft 
1  Ton 


Media 

Analog 

Digital 
Paper  Tape 
l^npewrlter 


INPUT 

Speed 

60  samples/sec  (2,000  samples/ 
sec  optional) 
60  char/sec  (Standard) 

10/60  char/sec  (Standard) 

10  char/sec  (Standard) 


Media 
Raper  Tape 
Typewriter 
Control  (analog 
or  digital) 
Line  Printer 


OUTPUT 

Speed 

60  char/sec  (Optional) 
10  char/sec  (Standard) 
120  char/sec  (standard) 

300  char/sec  (Optional) 


FUTURE  PLANS 

Magnetic  tape'  itaput  and  a  core  buffer  unit  are 
planned. 


INSTALLATIONS 

Librascope  Division 

General  Precision  Equipment  Corporation 
808  Western  Avenue 
Glend^e,  California 
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CG  24  MANUFACTURER 

MassaohusettB  Institute  of  Technology 
Lincoln  Laboratoiy 


LINCOLN 

Lincoln  CC}  2h 


Photo  hy  MassaohusettB  Institute  of  Technology 


APPLICATIONS 

CG  2k  Is  a  general  purpose  computer  attached  to  a 
long-range  radar  both  for  receiving  detected  echoes 
and  for  directing  the  antenna.  It  Is  operated  In 
real  time  primarily  for  the  collection  and  process¬ 
ing  of  radar  tracking  data.  Storage  of  such  data  Is 
made  directly  into  high-speed  memory  under  program 
control.  The  research  vas  supported  Jointly  by  the 
Department  of  the  Armjr,  the  Department  of  the  Navy, 
and  the  Department  of  the  Air  Force  under  Air  Force 
Contract  No.  AF  19(122)-458. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Number  of  binary  dlgits/word 
Number  of  binary  diglts/lnstruotlon 
Number  of  Instructlons/word 
Total  number  of  instructions  decoded 
Arithmetic  system 


Binary 
2k  plus  sign 
2k 
1 

k6 


Fixed  point 


Instruction  type 
Number  range 


(Floating  point  sub-routines) 
One  address 

-2k 

-1  ^  n  6  1  -  2  ^ 


Instruction  vord  format 


Bit 

0-3 

k-9 

10-24 

Index 

Instruction 

Address 

Hegisters  and  B-boxes  Include  5  sets  of  registers 
of  8  bits  each  and  a  real  time  clock  register. 

Negative  numbers  are  treated  In  two's  complement 
form. 

Arithmetic  algorithms  handle  either  positive  or 
negative  nimibers. 


LINCOLN  CG  2k 
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CG-24  CHARACTERISTICS 


GENERAL 

CONSTRUCTION  :  ,  SOLID  STATE 

APPLICATION . GENERAL-PURPOSE  PLUS  REAL-TIME  CONTROL 

TIMING  . SYNCHRONOUS,  330Kcps. 

OPERATION . SEQUENTIAL,  SUBJECT  TO  SELF-MODIFICATION 

NUMERICAL  SYSTEM 

INTERNAL  NUMBER  SYSTEM - 27-BIT  BINARY  WORDS, 

INCLUDING  TWO  PARITY  BITS 

SINGLE -ADDRESS  INSTRUCTIONS. 

FIXED- POINT  ARITHMETIC  SYSTEM,  PROGRAMMED  FLOATING 

POINT  SUBROUTINE. 


ARITHMETIC  UNIT 

ADDITION  TIME  .  24  (incl.  memory  Qccess) 

MULT- DIV.  TIME .  84  ^s("  "  "  ) 

SQUARE  ROOT  TIME . ZOOfisi”  "  "  ) 

STORAGE  SYSTEM 

8192  WORDS,  COINCIDENT  CURRENT  MAGNETIC  CORES,  12  u» 

CYCLE  TIME 


TERMINAL  EQUIPMENT 

FLEXOWRITER 

CRT  DISPLAY  WITH  NUMERIC  GENERATOR 
PHOTOELECTRIC  TAPE  READER. 


C31UX6 


Photo  by  Massachusetts  Institute  of  Technology 


ARITHMETIC  UNIT 


STORAGE 


Incl.  Stor.  Access 

Exclud.  Stor.  Access 

No.  of 

No.  of 

Access 

Microsec 

Microsec 

Media 

Words 

Blglts 

Microsec 

Add 

24 

12 

Magnetic 

Core 

8,192 

27/word 

12 

Mult 

84 

7‘^ 

C 

Div 

84 

74 

Magnetic 

Tape 

5  X  10^ 

24/word 

272 

binary  words/tape 

Construction,  arithmetlo  unit  only 

Arithmetic  unit  consists  of  transistors  and 
diodes . 

Arithmetlo  mode  Parallel 

Multiplication  and  division  operations  consist 
of  serially  adding  or  suhtraoting.  Addition  and 
subtraction  are  parallel  operations. 

Timing  Synchronous 

Operation  Sequential  and  concurrent 


No.  of  units  that  can  be  connected  7  Units 

Ho.  of  characters/linear  Inch 

206  Chars/lnch 

Channels  or  tracks  on  tape 

7  Tracks/tape 

Blank  tape  separating  each  record  O.75  Inches 

Tape  speed 

75  Inches/sec 

Transfer  rate 

15,000  Chars/sec 

Start  time 

5  MlUisec 

Stop  time 

1.5  MlUlsec 

Average  time  for  experienced 

operator  to  change  reel  of  tape 

90  Seconds 

Physical  properties  of  tape 

Width 

1/2  Inches 

Length  of  reel 

1,200  Feet 

Composition 

0.0015  lu  mylar 

The  7-ohannel  digital  tape  units  are  Ampex  PR-500 
vlth  pabKlhg  density  of  200  bits/lrch  In  each 
channel.  These  are  operated  at  75  per  second. 
Two  xinits  were  Installed  in  August  i960. 
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239,376 


INPUT 

Speed 

15,0CiO  char/sec 

6  binary  dlglts/char 
200  char/sec 

6  blnarjr  dlglts/char 
Ferranti  Pbotoreader 
Flexowriter 
Toggle  switch 


OUTPUT 

Speed 

15,000  char/sec 

6  binary  dlglts/char 
135  char/sec 

6  binary  dlglts/char 
Soroban  Punch 
570  Itrs/mln 
on  line 
Tlexowrlter 

18,000  octal  dlgits/sec 
Kuiibers  are  fomed  as  Llssajou 
flgurea  frcan  X-Y  Inputs 

Two  servo  units  are  connected  to  the  lower  accunu- 
lator  In  such  a  fashion  as  to  provide  for  program 
control  of  elevation  and  azimuth  angle  aynehro 
data  for  a  radar  antenna. 

In  Jime  i960  an  alpha-ntimerlc  display  (using  the 
6  bit  Plexowrlter  code)  vas  connected  to  CG  24. 

It  has  added  photographic  facilities.  It  Includes 
two  CUT'S.  The  speed  Is  75  microseconds  per  figure 
or  letter. 

An  Input  buffer,  provides  for  real  time  Input  of 
radar  position  and  range  rate  data. 


Media 

Magnetic  Tape 
Paper  Tape 

Keyboard 

Manual 

Media- 

Magnetic  Tape 
Paper  Tape 

Keyboard 

Display  with  camera 


Magnetic  Cores 
S-1  Ferrite 

Component  count  as  of  May  I958 


CHECKING  FEATURES 

Fixed 

Core  memory:  parity  check  on  each  half  word 
Magnetic  tapes:  parity  check  (IBM  mode) 
Perforated  tapes:  modulo  25  check  sum. 

Optional 

Magnetic  tapes:  Programmer  may  use  error  correct¬ 
ing  mode.  This  provides  2  error  detection,  1 
error  correction.  The  mode  gives  3  of  the  7 
tracks  for  data. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 

Power,  Edr  conditioner 

Volume,  computer 

Area,  computer 

Boom  size  allocated  1, 

Capacity,  air  conditioner 

Wei^t,  computer  5, 


4.6  Kw  fMay  i960) 

4.5  Kw  (Including  Room) 
680  cu  ft 
no  sa  ft 

200  sa  ft 
5  Tons 
000  lbs 


The  computer  requires  110  sq.  feet  of  floor  space. 
A  set  of  3  rooms  (total  area  1200  sq.  ft. )  Is  de¬ 
voted  to  computer,  tapes,  maintenance,  stock  and 
Input  buffers.  The  air  conditioner  supplies  25OO 
cu.  ft/mln.  from  an  n-inch  high  plenum  underneath 
the  computer  proper.  The  air  conditioner  services 
other  parts  of  the  building.  The  5  ton  capacity 
is  an  estimated  fair  proportion.  Computer  logic 
power  is  derived  from  400  cycle  rotating  machinery. 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


IVpe 

Tubes 

Quantli 

K1354P11M 

1 

Ki354P7M 

1 

5965 

6 

6080 

2 

6073 

7 

5631 

4 

6BL7 

1 

8015 

2 

12AX7 

2 

2D21 

2 

CRT  display  circidts 

Diodes 

S347G' 

21,700 

SG22 

7,900 

HD2085 

3,600 

Total 

Transistors 

33,200 

4JD2A6 

7,950 

21023 

6,250 

2N385 

2,850 

M201Z 

875 

GT34 

500 

CKr50 

320 

904a 

185 

GT83 

60 

Total 

18,930 

LIHCOM  CG  24 


PRODUCTION  RECORD 

Huoiber  produced  to  date  1 

Humber  in  current  operation  1 

System  Is  not  being  produced. 


COST,  PRICE  AND  RENTAL  RATES 

CG  24  was  built  as  part  of  an  experimental  proto¬ 
type  system.  It  cost  approximately  $1,000,000. 


PERSONNEL  REQUIREMENTS 


T^ical  Personnel 

Supervisors 

Erogrammers 

Operators 

Engineers 

Technicians 


One  8-Hour  Shift 
1 
4 
1 
1 
1 
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RELIABILITY,  OPERATING  EXPERIENCE 
AND  TIME  AVAILABILITY 

CS  21).  has  heen  operating  for  .about  2  years.  It 
has  heen  on  power  almost  constantly,  being  operated 
an  average  of  8  hours  per  day. 

Faults  have  heen  primarily  due  to  connections 
(Arkless  wiring  originally  unsoldered  has  been 
soldered),  other  contacts  and  receptacle  pins, 
memory  adjustments  (generally  not  component  fall- 
ures),  and  photo  reader  (generally  not  component 
failures).  Qualitatively,  It  Is  difficult  to 
assign  many  (if  any)  semiconductor  failures  to 
aging.  Bather,  most  are  traceable  to-man-made 
shorts . 


ADDITIONAL  FEATURES  AND  REMARKS 

Unique  system  advantages  include  a  very  flexible 
arrangement  for  receiving  and  processing  long 
range  radar  echo  data,  for  directing  antenna,  and 
for  simulating  major  parts  of  receiving  and  pro¬ 
cessing  equipments 


INSTALLATIONS 

Lincoln  Laboratory 

Massachxisetts  Institute  of  Technology 
Lexington,  Massachusetts 
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LINCOLN  TX  0  manufacturer 

Lincoln  Test-Experimental  Computer  Model  0  Lincoln  Laboratory 

Massadiusetts  Institute  of  Technology 


Photo  by  Lincoln  laboratory,  Massachusetts  Institute  of  Technology 


APPLICATIONS 

Manufacturer 

An  experimental  digital  computer  used  to  test  ad¬ 
vance  design  techniques,  Including  very  large  core 
storage  and  transistor  circuitry. 

The  research  reported  In  this  computing  system 
description  was  sponsored  jointly  by  the  Army,  Navy 
and  Air  Force  under  contract  with  the  Massachusetts 
Institute  of  Technology. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  18 

Binary  dlglts/lnstructlon  18 
Instructlons/word  1 

Instructions  decoded  25 

Arithmetic  system  Ring-adder 

Instruction  type  One  address 

Number  range  Not  appropriate 

Three  Instructions  are  addressable  and  1  is  micro- 
programmable. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Mlcrosec 

Add  time  6  1 

tSilt  time  1,000  1,000 

Dlv  time  1,000  1,000 

Construction  1,000  transistors 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Concurrent 

Computer  performs  83,000  additions  per  second. 
Multiply  and  divide  is  programmed. 


STORAGE 

Media  Words  Digits  Mlcrosec 

Magnetic  Core  65,536  l8/word  3 

Flip-flop  1  l8/word  0.5 

Toggle  Switch  16  18/word  3 

A  parity  bit  Is  additional.  Eead-rewrlte  time  Is 
6  microseconds. 


LINCOLN  TX-0 
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LINCOLH  TX  0  and  TX  2  Memory  Plane 


Photo  hy  Lincoln  laboratory,  MassaohnsettE  Institute  of  Technology 


Media 

Photo  Header 
Flexo'writer 
Toggle  Svitch. 


INPUT 

Speed 

250  lines/sec 
Manual 
Manual 


Media 

Flexovrlter 
Display  (CRT) 


OUTPUT 

Speed 

10  ohar/sec 
16  microsec/spot 


POWER,  SPACE.  WEIGHT,  AND  SITE, PREPARATION 

Power,  computer  10  Kv 

Volume,  computer  1,000  ou  ft 

Area,  computer  200  sq,  ft 

Capacity,  air  conditioner  40  Tons 

Weight,  computer  4,000  lbs 

Above  figures  are  approximate.  Air  conditioner  is 
necessary  for  memory  only. 

PRODUCTION  RECORD 

Humber  produced  1 

Number  in  operation  1 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes  44o 
Tube  types  5 
Crystal  diodes  350 
Magnetic  cores  1,245,773 
Transistors  3 , 500 
Separate  cabinets  5 


Three  major  tube  types,  a  small  number  of  others. 
Most  tubes  are  used  in  the  large  memory.  The  tran¬ 
sistors  are  the  Philco  L-5122  Surface  Barrier  Tran¬ 
sistor. 


CHECKING  FEATURES 

Parity  check  on  memory  systems .  Marginal  checking 
is  built  in. 


ADDITIONAL  FEATURES  AND  REMARKS 

One  picture  shows  close-up  view  of  magnetic  core 
memory  plane  and  other  picture  shows  random-access 
core  memory,  frame  of  memory-core  selection- switch 
drivers,  computer  arithmetic  element  and  control 
element,  and  computer  operating  console. 

INSTALLATIONS 

Lincoln  Laboratory 

Massachusetts  Institute  of  Technology 
Lexington  73,  Massachusetts 
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APPLICATIONS 

Computing  system  is  used  for  scientific  research 
and  for  the  simulation,  analysis,  and  control  of 
real  time  systems. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/word  56+1  +  1 

Binary  digits/instruction  56  +  1  +  1 
Instructions  per  vord  1 

Instructions  decoded  64- 

Arithmetic  system  Fixed  point  (Ones  comple¬ 

ment  binary) 

Instruction  type  Indexable;  Indirect  ad¬ 

dressing  on  all  instructions 
Humber- range  _  2-35)  _  g'??) 

Instruction  word  format 


meta  hold  configu-  op  Index  indirect  base 

bit  bit  ration  code  regis-  address  address 

_ reg.  no. _ ter  bit _ _ 


Photo  by  Lincoln  Laboratory,  MIT 


All  fixed  programs  are  in  toggle  switch  or  plug¬ 
board  storage. 

Automatic  coding  includes  standard  compiler,  which 
provides  full  symbolic  coding  facilities.- 

All  four  arithmetic  registers  and  the  exchange 
register  are  addressable  as  part  of  memory.  There 
are  sixty-four  l8-bit  parity-checked  index  registers. 

Indirect  addressing  can  be  repeated  indefinitely. 

33  program  (instruction)  counters  are  provided, 
only  one  of  which  is  used  at  a  time. 

Ifech  in-out  unit  is  associated  with  a  program 
counter.  Choice  of  program  counter  is  determined  by 
in-out  unit,  by  program,  and  by  relative  priority  of 
program  counters . 

Any  instruction  can  specify  a  configuration  of  the 
■  computer  during  the  execution  of  the  'instruction.  A 
36  bit  operand  word  can  be  divided  into  one  36,  one 
27  and  one  9>  bwo  I8,  or  four  9  subwords  formed 
from  the  9  bit  quarters.  The  9  bit  quarters  can  be 
permuted  among  themselves.  Ai^r  or  all  of  the  sub¬ 
words  can  be  used  simultaneously.  For  example,  two 
18  bit  multiplications  are  done  by  one  multiply  in¬ 
struction  in  less  time  than  one  36  bit  multiplication. 


LIHCOLH  TX  2 
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Memory  Stall 

One  tit  of  each  computer  memory  ¥ord  is  used  for 
parity  checking.  The  other  is  used  as  a  tag  hit  for 
program  debugging. 

ARITHMETIC  UNIT 


Incl.  Stor.  Access 
Microseo 

Add  4.8 

Mult  9.6  -  19'2 

Div  19  .'6  -  80.0 


Kxclud.  Stor.  Access 
Microsec 

1.4 

5  -  17  (9  hlt-56  hit) 
17.2  -  75  (9  hlt-56  hit) 


Construction  (Arithmetic  unit  only) 

Transistors  8,800 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Concurrent 

The  following  table  lists  the  nuniber  of  thousands 
of  arithmetic  operations  of  a  given  type  which  can 
he  executed  per  sec. 

Word  Length  in  Bits 
Arithmetic  + 

Operation  x 


Photo  hy  Lincoln  Laboratory,  MIT 


Media 

Magnetic  Core 
S  Memory 
Magnetic  Core 
T  Memory 
Toggle  switch, 
plugboard,  el 
Magnetic  Core 
Index  Memory 
Magnetic  Pilm 
Conflg.  Memory 
Magnetic  Tape 

Mo.  of  units  that  can  he  connected 
Mo.  of  lines  /er  linear  inch 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 


STORAGE 

Mead- 

No.  of 

Write 

Mo.  of 

Words 

Time 

Diglts/Word 

65,556 

6.4 

56  +  1  +  1 

4,096 

4.4 

36+1  +  1 

80 

4.8 

56+1 

c 

64 

5.4 

18  +  1 

52 

0.8 

9+1 

5.4 

2.2 

2.6 

0.6 

0.5 


36 

27 

18 

9 

start  time 

200 

200 

4oo 

800 

Stop  time 

50 

67 

17 

400 

Physical  properties  of  tape 

15 

17 

43 

200 

Width 

Composition 

Tape  reels  are  not  changed. 


512  Units 
530  Lines/inch 
10  Tracks/tape 
0  Inches 

3O-IOOO  Inches/sec 
3,300-57,500  Chars/sec 
250  MUlisec 
10,000-250  Miniseo 

5/4  Inches 
7,200  Feet 
Mylar  type  I89  3M 
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Fixed  aildre&s  system,  (like  drum) .  Variable  read 
speed. 

32  tape  unit  drives  can  be  treated  a,s  10  -bits  of 
internal  storage. 

14"  HARTB  reel- 

Recording  channels  are  paired.  One  pair  is  used  for 
timing  marks,  another  for  block  marks,  and  the  re¬ 
maining  three  for  information.  Three  lines  of  infor¬ 
mation  form  the  standard  unit  of  information,  a  9 
bit  character. 


INPUT 

Media  Speed 

Paper  Tape  5000  7  bit  llnes/sec  peak  speed 

Speed  is  not  constant.  Accelerates  slowly  compared 
to  line  width. 

Keyboard  10  6  bit  char/sec 

Lincoln  Writer  input 

Analog-Digital  Converter  40,000  11  bit  samples/sec 
Bpsco  Datrac  converter 
Li^t  pen/eye  Manual 

Signals  selected  by  operator 
Random  No.  Gen.  18,000  9  bit  words/sec 

Radioactive  source 
Miscellaneous  Input  80  KC 

9  channel  pulse  input  to  computer  from  miscellan¬ 
eous  devices. 


OUTPUT 

Media  Speed 

Paper  Tape  180  7  Lit  lines/sec 

Soroban  punch 

Xerox  printer  20  llnes/sec 

1300  char/sec 

88  characters  can  be  printed  in  2  sizes.  6  bit 
vert.  &  9  bit  horiz.  axes  resolution. 

Typewriter  10  6  bit  char/sec 

Lincoln  Writer  output 

CRT  point  display  &  Camera  10  KC  -  40  KC 
10  bit  resolution  in  both  axes 
Miscellaneous  output  .  Up  to  500  cycles 

9  channel  switch  for  computer  control  of  low  rate 
devices 

Large  board  plotter  15  in/seo  slew  speed 

PACE  plotter 

Several  input-output  units  can  operate  simultane¬ 
ously  so  long  as  the  time  required  by  all  the  units 
operating  does  not  saturate  the  central  computer. 

Each  unit  has  at  most  a  single-line  buffer;  whenever 
a  line  of  data  needs  to  be  transmitted  to  or  from  the 
central  computer  the  unit  causes  the  central  computer 
to  use  its  associated  program  counter.  The  machine 
can  compute  while  ln-o\it  units  are  operating. 

At  peak  rate,  about  80,000  computer  words/sec  can 
be  transferred  into  or  out  of  the  computer. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Use 

Tubes 

6888, 

69 

Clock  pulse  amplifiers 

5998 

312 

S  memory 

Z-2177 

296 

S  memory 

Misc.  Types 

88 

Diodes 

CTP592 

3,000 

Input -output  circuitry 

IH625 

736 

Input-output  circuitry 

Misc.  Types 

1,488 

Input -output  circuitry 

Transistors 

L512a  26,042 

L5134  31,928 

2N501  320 

2N357  1,016  ■ 

Misc.  Types  2,227 
Magnetic  Cores 

2,490,880  S  memory 

155,648  T  memory 

2,452  X  memory 

All  the  vacuum  tubes  are  used  in  the  65,536  word 
memory  and  in  the  generation  of  the  computer  clock 
pulses. 

Resistor  coupled  transistor  logic  in  the  central 
computer  operates  at  a  5  megapulse  per  second  rate. 

Thin  magnetic  film  memory  contains  320  magnetic 
spots. 


CHECKING  FEATURES 

Checking  features  include  a  single  bit  odd  parity 
check  on  all  memories,  a  voltage  margin  check  on  all 
bias  voltages,  and  a  manual  switching  system  selects 
circuits  to  be  checked.  A  built-in  sync  system 
facilitates  locating  machine  errors-  A  library  of 
test  programs  are  used  which  check  the  operation  of 
the  computer  and  which  attempt  to  induce  errors. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  20  Kw  25.6  KVA  0.8  pf 

Power,  air  conditioner  I7  Kw 
Area,  computer  1,500  sq  ft 

Area,  air  conditioner  550  sq  ft 

Room  size,  computer  54  x  29 

Room  size,  air  conditioner  17  x  20 

Capacity,  air  conditioner  25  Tons 

Cables  run  through  overhead  wlreways.  Air  condi¬ 
tioning  ducts  also  runoverhead.  An  8  ft  high  false 
ceiling  is  hung  to  cover  these.  Otherwise  building 
is  standard.  Most  power  supplies  are  solid  state. 
Principally  required  for  memories. 


PRODUCTION  RECORD 

Humber  produced  to  date  1 

Humber  in  current  operation  1 

One-of-a-kind  research  computer 


PERSONNEL  REQUIREMENTS 

Problem  originators  are  trained  to  use  the  compu¬ 
ter.  Paper-tape  preparation  facilities  and  utility 
programs  available  to  all  computer  users. 

Three  engineering  assistants  and  one  technician 
are  available  to  do  routine  maintenance  and  to  make 
changes  in  the  computer  system. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

As  a  research  machine,  TX-2  operating  experience 
is  good  but  though  data  is  kept  on  machine  failures, 
no  reliability  figures  have  been  computed. 

Basic  circuits  and  components  are  similar  to  MIT' s 
TX-0  machine. 


LINCOLN  TX  2 
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ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  an  operating  thin 
magnetic  film  memory;  65,536  word  magnetic  core 
memory.  Fixed  address  magnetic  tape  system.  Multi¬ 
ple-sequence  operation  Of  computer  and  simultaneous 
operation  of  input-output  units  permits  considerable 
flexibility  in  use  of  In-out  units.  Maximum  execu¬ 
tion  time  for  any  one  arithmetic  instruction  can  be 
reduced  to  one  memory  cycle  time  by  overlapping  In¬ 
structions  and  memories. 

Unique  system  advantages  Include  multiple-sequence 
operation,  configuration  control  over  operands,  thin 
magnetic  film  memory  used  in  control  element  of  com¬ 
puter,  and  64  index  registers  stored  in  random  access 
magnetic  core  memory. 

The  Lincoln  Writer  input-output  unit  permits  con¬ 
siderable  flexibility  in  communicating  with  the 
computer. 


FUTURE  PLANS 

Another  4096  word  magnetic  core  memory  will  be 
installed  in  order  to  Increase  opportunities  for 
overlapping  operation  of  memories. 

A  magnetic  tape  unit  will  be  installed  which  will 
be  compatible  with  units  used  on  many  commercial 
computers. 

Input-output  units  will  be  added  as  the  needs 
develop. 

A  new  control  console  will  replace  the  present 
console. 


INSTALLATIONS 

Lincoln  Laboratory 

Massachusetts  Institute  of  Technology 
P.  0.  Box  T3 
Lexington  73,  Mass. 
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LINCOLN  TX  2 


LITTON  C  7000 

Litton  Industries,  Model  C  YCOO 


APPLICATIONS 

System  is  designed  for  real  time  control  systems 
applications  requiring  very  high  computing  rates. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/word  21 

Binary  diglts/instruetlon  21 

Instructions  per  word  1 

Instructions  decoded  55 

Arithmetic  system  Fixed  point 

Two's  complement  system  of 
arithmetic  is  used 


Instruction  type  One  address 

Hvnnber  range  -  1  to  +  1  -  2' 

Instruction  word  format 


Automatic  built-in  subroutines  include  square  root 
and  gray  code  to  binary  conversion. 


Three  index  registers  are  included. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microsec 

Add  4  2 

Mult  26  (Average)  22 

Blv  46  42 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

Special  hi  speed  multiplication  technique  is  used. 
There  is  extensive  overlapping  in  the  execution  of 
sequential  instructions  resulting  in  a  very  high 
speed  computer. 


MANUFACTURER 

Litton  Industries 
Electronic  Equipment  Division 


STORAGE 

Mo.  of  No.  of 

Media  Words  Dlglts(Blnary)  Microsec 

Cores  1,280  ■  28,160  4 

M^etic  Drum  12,800  281,600  '  5,000  (Avg) 


INPUT 

Media  Speed 

128  Word  Drum  Buffer  250  microsec  avg  to  1st  word 
4  microsec  thereafter 
Flexowriter  10  char/sec 

Paper  Tape  200  char/seo 


OUTPUT 

Media  Speed 

512  Word  Drum  Buffer  1,000  microsec  avg  to  1st  word 
4  microsec  thereafter 
Flexowriter  10  char/sec 


CHECKING  FEATURES 

Parity  checks  are  built  in  on  all  core  and  drum 
memory  transfer  and  storage.  Program  is  automati¬ 
cally  Interrupted  when  error  occurs  and  is  detected. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  O.95O  Kw 

Volume,  computer  9-5  ou  ft 

Area,  computer  4  sq  ft 

Welf^t,  computer  520  lbs 


LITTON  C  7000 


650 


LITTON  DATA  ASSESSOR 


MANUFACTURER 


Litton  Industries  Data  Assessor  System 


Electronic  Equipments  Division 
Litton  Industries 


Photo  hy  Litton  Industries  Electronic  Equipments  Division 


APPLICATIONS 

System  is  designed  for  general  purpose  computing  and 
for  special  purpose  problems,  which  take  advantage 
of  the  internal  information  transfer  in  the  computer. 
The  useful  charaoterlstios  are  dual  half  word  arith¬ 
metic  (simultaneous  operation  on  two  half  words), 
real  time  input-output  functions,  large  amounts  of 
data  comparison,  external  control  and  communication, 
and  computer-computer  communication. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal,  number  system  Binary 

Binaiy  cUglts/word  52 

Binary  ciigits/instruotlon  32 
Instructions  per  word  1 

Instructions  decoded  55 

Arithmetic  system  Fixed  point 


30  bits  plus  sign  or  two  half  words  each  of  15  bits 


plus  sign 

Instruction  type  One  address 

Humber  range  ^  (^30  _ 

two  half  words  of  +  (2^^  -  l) 

Input-output  functions  are  automatic. 

All  B-box  operations  are  Included  within  each 
order.  These  include  choice  of  B-box  and  whether 
the  B-box  Itself  should  be  modified. 

Each  command  associated  with  information  transfer 
contains  stencil  bits  wjiloh  allow  full  word,  half 
word,  or  shifted  half  word  transfer.  In  addition, 
it  is  possible  to  transfer  a  word  logically  multi¬ 
plied  by  a  stencil  word'; 


LITTON  DATA  ASSESSOR 
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ARITHMETIC  UNIT 

Inol  Stor  Access  lixclud  Stor  Access 
Mlcrosec  Microsec 

Add.  12  -  6 

Mult  60-102  48-90  (half  or  full  word) 

Dlv  60-102  48-90  (half  or  full  word; 

A  square  root  ordef  Is  Included.  It  takes  96  or  I86 
microseconds. 

Construction  (Arithmetic  unit  only) 

Transistors  1,600 

Diodes  17,000 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Concurrent 

STORAGE 

No.  of  No.  of  Access 

Media  Words  Digits  Microsec 

Cores  1,024  32  6 

Drum  2,560  32  6-17,000 

Up  to  eight  independent  magnetic  tape  units  could 
be  connected  to  the  computer. 

INPUT 

Media  Speed 

Data  Link  750  bits/sec 

Analog/Digital  Converter  20  bits/6  microsec 

Control  Panel 

Link  and  converter  are  programmable. 

OUTPUT 

Media  Speed 

Cathode  Bay  Tube  20  bits/6  :micrbsec 

Control  Equipnent  30  bits/6  microsec 

Outputs  are  programmable.  The  input-output  equip¬ 
ment  specified  is  for  a  special  purpose  application. 

The  input-output  buffers  can  accept  serial  or  parallel 
Information  up  to  a  total  maximum  rate  of  32  bits 
each  6  microseconds.  The  ability  of  each  input  buffer 
is  programmable,  but  the  various  functions  are  con¬ 
trolled  by  the  availability  of  external  data. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 
FUTURE  PLANS 

Type  Quantity 

Diodes  23,000 

1,000  memory 
16,000  logic 
6,000  clamps  on  the  out¬ 
puts  or  inputs  of 
flip-flops  or  boosters 
or  double  inverters 

Transistors  3)100 

275  flip-flops  at  4  each 
200  power  boosters  at  2 
each 

800  double  Inverters  at 
2  each 

Magnetic  Cores  34,000 

The  basic  building  blocks  of  the  system  are  4  tran¬ 
sistor  flip-flops,  2  transistor  power  boosters,  and 
2  transistor  double  Inverters.  In  addition,  there 
are  several  cards  of  fast  adder  carry  propogation 
.logic.  The  major  number  of  cards  in  the  system  con¬ 
tain  diode  logic.  There  are  numerous  cards  which  are 
required  for  the  mechanization  of  the  core  memory. 

Plans  include  provision  of  a  separate  memory  for  in¬ 
put  -output  to  avoid  interference  with  computation, 
additional  memory  modules,  and  geranium  modules  with 
silicon  for  wide  ambient  temperature  range. 
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CHECKING  FEATURES 

There  exists  a  parity  bit  in  each  word  in  core 
storage.  If  a  parity  bit  failure  occurs,  or  an  in¬ 
correct  order  occurs,  the  error  flip-flop  turns  on. 

Program  can  be  used  to  interpret  error  Information. 
Under  operator  control,  an  error  will  either  turn 
off  the  computer  or  cause  the  program  to  tally  and 
classify  such  errors. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  I.5  Kw  2.0  KVA  0.75-pf 
Volume,  computer  21  cu  ft 

Area,  computer  9  sq  ft 

Boom  size  7ftx7ftx7ft  high 

(Suitable  for  Hellhut  use) 

Floor  loading  60  Ib.s/sq  ft 

Weight,  computer  5OO  lbs  ^ 

The  conqouter  will  work  in  an  environment  from  20  F 
to  100°P,  and  as  such,  no  air  conditioning  was 
planned  for  the  initial  installation.  Present  system 
operates  at  60  cps.  A  400  cps  model  can  be  made 
available. 

PRODUCTION  RECORD 

Number  in  current  production  1 

Number  on  order  1 

Time  required  for  delivery  6-8  months 

PERSONNEL  REQUIREMENTS 

One  operator  is  required  for  each  shift.  The  present 
mechanization  contains  a  self  checking  program  and  as 
it  works  on  a  real-time  problem,  it  proceeds  auto¬ 
matically.  Because  of  this>  a  single  operator  is  all 

ADDITIONAL  FEATURES  AND  REMARKS 

The  design  of  the  circuits  is  based  upon  very  con¬ 
servative  techniques  in  order  to  assure  a  high  degree 
of  reliability.  The  worst-case  method  of  analysis 
has  been  used  to  insure  that  the  circuits  operate 
satisfactorily  'idiile  being  subjected  to  the  most  ad¬ 
verse  combination  of  component  tolerances  and  para¬ 
meter  variations.  In  addition,  all  of  the  components 
have  been  derated  with  respect  to  allowable  dissipa¬ 
tion,  voltage,  etc.  Component  characteristics,  such 
as  current  gain,  are  based  upon  history-derived  esti¬ 
mate  of  the  end-of-llfe  value. 

Provision  is  made  in  the  Data  Assessor  for  auto¬ 
matic  checking.  If  a  parity  error  should  occur  in 
the  core  memory,  or  if  an  Incorrect  order  should  be 
read,  the  appropriate  error  flip  flop  will  turn  on 
and  this  information  would  be  entered  into  the  com¬ 
puter.  A  switch  oh  the  control  panel  can  be  set  to 
either  stop  the  computer  after  an  error,  or  allow 
the  program  to  analyze  the  error.  The  program  can  be 
set  to  determine  and  tally  the  various  types  of  errors. 
The  program  can  then  either  correct  them  if  they 
occur  rarely  or  stop  the  computer  and  alert  the  opera¬ 
tor  if  they~ocour  often. 

The  Data  Assessor  is  mechanized  to  provide  till  the 
error  checking  Information  necessary  for  complete, 
error  detection  and  checking.  The  amount  of  error 
checking  performed  depends  on  the  type  of  program 
used.  Outstanding  features  include  self  modifying  B- 
box  operation,  built  in  stencil  in  each  order,  dual 
half  word  arithmetic,  programmable  (serial  or  parallel) 
input -outputs,  alarm  clock,  and  simplified  communica¬ 
tion  between  computer  components.  The  computer  opera¬ 
tes  at  the  rate  of  about  75,000  operations  per  second. 
Each  operation  can  occur  between  two  sets  of  independent 
variables,  such  as  X,  I  navigation.  Inputs-outputs  do 
not  interrupt  the  program. 

LITTON  DATA  ASSESSOB 


LOGISTICS 

OHR  KRA  Logistics  Computer 


MANUFACTURER 


Engineering  Research  Associates,  Inc. 


APPLICATIONS 

Located  at  the  Staughton  Hall,  7OT  22nd  Street,  HW, 
Washington  7j  D.C-,  the  system  is  used  for  the  numer¬ 
ical  simulation  of  naval  operations  in  the  area  of 
supply,  mathematical  studies  in  the  area  of  matrix 
games,  situations  of  attrition,  and  certain  kinds  of 
war  game  studies.  System  is  also  used  directly  as  a 
research  Instrument  in  the  development  of  concepts 
bearing  upon  data  processing  operations  by  the  mili¬ 
tary. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Digits  per  word  12 

Arithmetic  system  Fixed  point 

Instruction  type  Three  address  (approx) 

Number  range  -(3.10^^  -  l)  N  ^  (5.10^^  -  l) 
Instruction  word  format 

Normal  mode  of  program  storage  is  by  way  of  wired 
instructions  (many  address)  on  a  plugboard.  A  pro¬ 
gram  may  be  stored  internally  and  decoded  by  means 
of  a  control  program  wired  on  a  plugboard.  This 
latter  method  has  been  little  used  bdcause  of  its 
low  speed. 

There  are  I5  registers. 


Photo  by  George  Washington  University 

ARITHMETICUNIT 

Operation  Incl.  Stor.  Access 

Microseo 

Add  500 

Mult  300  -  1000 

Div  (Programmed  division) 

Construction  (Arithmetic  unit  only) 

Vacuum-Tubes  h,  500 

Condenser-Diodes  5j000 
Arithmetic  mode  Serial 

Timing  Synclrronous 

(deration  Sequential 

System  is  serial  in  decimal  digits,  parallel  in 
bits  for  each  decimal  digit. 

STORAGE 

No.  of  No.  of  Access 

Media  Words  Dlg/Word  Microseo 

Magnetic  Drum  var.  Ih,  000-57, 000  12-4  16,000 

Magnetic  Drum  7,000-80,000  60-4  16,000 

High  speed  I3  12  220  Ko 

registers  Shift  rate 

Total  digit  capacities  of  drums  are  about  185,0^  '^ 
and  400,000  respectively. 
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LOGISTICS 


Second  drum  has  usual  read  and  write.  The  location 
or  absence  of  a  given  word  may  he  determined  in  one 
revolution  hy  means  of  one  of  a  system  of  SEAKCH 
instructions. 


INPUT 

Media  Speed 

Card  (collator)  240  cards/min 

Paper  Tape  200  columns/sec 

Paper  tape  input  are  Ferranti  readers.  Card  rate 
is  alternating  from  each  of  two  pockets. 

OUTPUT 

Media  Speed 

Card  50  cards/min 

Paper  Tape  60  char/sec  two 

Two  paper  tape  outputs  are  teletype  perforators. 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  4, 500 

Diodes  5>000 

Transistors  10,000 

Magnetic  Cores  3>240  (bits) 


CHECKING  FEATURES 

Most  commonly  used  checking  feature  is  that  machine 
will  detect  presence  of  non-numeric  binary  codes  and 
will  stop  or  branch. 


POWER,  SPACE.  WEIGHT, 

AND  SITE  PREPARATION 

KVA,  computer 

19 

KVA,  air  conditioner 

22 

Volume,  computer 

910  eu  ft 

Volume,  air  conditioner 

150  cu  ft 

Area,  computer 

150  sq  ft 

Area,  air  conditioner 

18  sq  ft 

Room  size,  computer  and 

918  sq  ft 

air  conditioner 

Floor  loading 

7.4  Ibs/sq  ft 

86  lbs  concen  max 

Capacity,  air  conditioner 

11  Tons 

Computer  was  installed  in  a  gutted  area  of  build¬ 
ing  with  heavy  floor.  Further  ceiling  support  was 
provided.  Motor  generator  set  was  installed  in  a 
small  addition  to  main  building.  Building  was  an 
apartment  house. 


PRODUCTION  RECORD 

Number  produced  to  date  1  ' 

Number  in  current  operation  1 


COST,  PRICE  AND  RENTAL  RATES 


Cost/Prlce  for  basic  system 

Computer  and  one  drum  $550,000 

Ferranti  readers  and  4,000 


tape  pimches 


Total  $554,000 


Cost /Price  for  additional,  equipment 
Input  Output  buffer  $  95,000 

Second  drum  (see  above)  200,000 
Computer  and  equipment  cited  is  owned  Tjy  Office  of 
Naval  Research. 

Rental  rates  for  additional  equipment  includes  $200/ 


monthly  for  collator  and  punch  used  for  Input -Output. 


PERSONNEL  REQUIREMENTS 


Analysts 

Programmers 

Clerks 

Engineers 

Technicians 


One  8-Hour  Shift 

3 

4 

2  keypunch  operators 
2 
2 


Operation  tends  towards  open  shop. 

Method  of  training  used  is  "write,  load  and  debug." 

Additional  shift  operations  are  filled  in  by  pro¬ 
gramming  staff  or  by  the  hiring  on  temporary  basis 
of  "computer  Watchers"  when  tending  is  all  that  is 
required. 

No  increase  in  engineering  staff  would  probably 
be  required  if  we  ran  2  shifts  all  the  time. 

Computer  is  capable  of  protracted  good  time. 

Personnel  cited  above  is  approximation  of  relative¬ 
ly  informal  organizational  setup. 

The  engineers  cited  are  capable  of  work  at  all 
levels  of  electronic  engineering  and  have  extensive¬ 
ly  modified  the  original  computer  (delivery  February 
1953)  both  logically  and  in  the  matter  of  capacity 
of  certain  elements. 

RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Good  time  57  Hours/ffeek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.9 
Above  figures  based  on  period  1  Jan  56  to  50  Jun  56 
Time  is  available  for  rent  to  outside  qualified 
organizations . 

Our  down  time  figures  would  indicate  that  our 
"would  have  run  if  computer  were  OK  time"  would  be 
about  10^  of  our  good  time,  hence  the  indicated 
ratio.  During  1958  and  1959  h  heavy  modification 
program  has  reduced  good  time.  Our  current  (last 
six  months)  good  time  is  I6,  with  a  somewhat  lower 
operating  ratio,  i.e.  O.75. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  search  logic  as  noted  above .  Given  that  a 
certain  register  contained  the  word  w,  one  or  another 
of  the  search  instructions  would  determine  its  ab¬ 
sence,  the  address  of  its  location  )Bomewhere),  of  of 
its  "next"  location,  or  of  its  "first"  location  in 
about  16  milliseconds. 


FUTURE  PLANS 

A  new  adder  is  being  built  for  this  machine. 

The  operation  is  serial  and  digital  addition  will 
occur  every  two  drum  (shift)  clocks  instead  of  dur¬ 
ing  the  7  now  used. 

Division,  11  decimal  digits  divided  by  11  decimal 
digits  plus  signs  will  be  installed. 


INSTALLATIONS 

The  George  Washington  University 
Logistics  Research  Project 
707  22nd  Street,  N.  W. 

Washington  7,  D.  C. 
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LOGISTICS 


MAGNEFILE  B 

Magnefile  Electronic  Data  ErocesBlng,  System  B 


MANUFACTURER 

Electronics  Corporation  of  America 
Business  Machines  Division 


APPLICATIONS 


Inventory  control  for  retail  sales  department  store. 
Special  purpose,  no  longer  in  production. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/word 
Instructions/word 
Instructions  used 
Arithmetic  system 
Instruction  type 

Three  addresses  are  < 


Decimal 

8 

Instructions  wired  in 
7 

Fixed  point 
One  adtoess 
simultaneously. 


ARITHMETIC  UNIT 

Add  time  (exclud  stor  access) 
Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


150,000  mlcrosec 
Vacuum  tubes 
50  Ko/sec 
Serial 

Asynchronous 

Sequential 


STORAGE 


Medium 

Magnetic  Drum 


Medlijm 

Pull  Keyboard 
Typewriter 


Words  Access  Microsec 

4,o4o  300,000 

INPUT  OUTPUT 

Speed 
4  char/seo 
7  char/sec 


Photo  by  Electronics  Corporation  of  America 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes 

130  6  Types 

Crystal  diodes 

40 

Different  plug-in  units 

10 

Separate  cabinets 

1 

CHECKING  FEATURES 

Continuous  checking  total 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer 

0.6  Kw 

Area,  computer 

3.3  ft  X  2.5  ft 

Wel^t,  computer 

400  lbs 

COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $20,000. 


PERSONNEL  REQUIREMENTS 

One  operator  required  during  operation.  A  service 
technician  is  called  when  needed. 

RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Passed  Customer  Acceptance  Test  15  February  1954. 

INSTALLATIONS 

B.  Altman  and  Company 

Fifth  Avenue 

Hew  York,  Hew  York 
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MAGNEFILE  D 

Magnefile  Eleotronio  Data  ProcesBliig  System  Model  D 


MANUFACTURER 

Electronics  Corporation  of  America 
Business  Machines  Division 


APPLICATIONS 

Inventoiy  control.  No  longer  manufactured. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Decimal 

Decimal  digits/word  kP. 

Instructions/word  Instructions  wired  in 

Instructions  used  jj 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Three  one-address  commands  are  entered  simultaneously. 


ARITHMETIC  UNIT 


Add  time  (exclud  stor  access) 
Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


100,000  microsec 
Vacuum  tubes 
UO  Kc/sec 
Serial 

Asynchronous 

Sequential 


STORAGE 

Media  Words  Access  Microsec 

Magnetic  Drum  8,000  50,000 

Magnetic  Ihum  500  50,000 

The  larger  (inaa  stores  8,000  21  dec  dig  words. 
The  smaller  drum  stores  5OO  42  dec  dig  words. 

INPUT  OUTPUT 

Media  Speed 

Pull  Keyboard  Manual  (4  char/sec) 

a!ypewrlter  10  char/sec 

Remote  keyboards  may  be  added. 


Photo  by  Electronics  Corporation  of  America 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  l4o  4  Types 

Crystal  diodes  24o 

Different  plug-in  units  12 
Separate  cabinets  1 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  1  Kw 

Area,  computer  5  ft  x  3  ft 

Weight,  computer  7OO  lbs 

PRODUCTION  RECORD 

Number  produced  1 

Ho  longer  in  production 

COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $50,000.  No  longer 
in  production. 

PERSONNEL  REQUIREMENTS 

One  operator.  On  call  technician. 

RELIABILITY,  OPERATING  EXPERIENCE. 

AND  T^ME  AVAILABILITY 

Passed  Customer  Accept'^ce  Test  5  August  I953. 

^  .  INSTALLATIONS 

B.  Altman  and  Company 

Fifth  Avenue 

New  York,  New  York 
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MAGHEFIEE  D' 


MANIAC  I 

Mathemtical  Anriyzer  Humerloal  Integrator  and' 
Computer  Model  I 


MANUFACTURER 

Ohiversity  of  California 

Los  Alamos  Soientlflo  Laboratory 


Photo  by  University  of  California,  Los  Alamos  Scientific  Laboratory 


APPLICATIONS 

University  of  Ifev  Mexico  Research  Center 
Located  at  University  of  Rew  Mexico  Research  Center, 
2206  Lomas  Blvd.,  N.E.  (Box  I8I),  albuquerqjie.  New 
Mexico,  the  system  is  used  for  general  purpose  sci¬ 
entific  computations,  providing  a  computer  service 
to  faculty  and  students  of  the  university. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  digits  per  word 
Binary  digit s/lnstructlon 
Instructions  per  word 
Instructions  decoded 
Binary  dlglts/instniction 
not  decoded 
'  Instructions  used 
Arithmetic  system 
Instruction  type 
Number  range 


Binary 

1*0 

% 

2 

36 

2 

35 

Fixed  point 
One  address 
•1  <  n  <  1 


ARITHMETIC  UNIT 


Add  time 
Jfalt  time 
Dlv  time 
Construction 
Arithmetic  mode 
Timing 
Operation 


STORAGE 

Access 

Media  Words  Micro sec 

Electrostatic  (CRT)  1,024  8  -  I6 

Magnetic  Drum  10,000  50  words  in  85,000 

Cathode  Kay  Tube  is  of  the  Williams  type., 


Exclud  Stor  Access 
Microsec 

80 

1,000 

1,000 

Vacuum  tubes 
Parallel 
Asynchronous 
Concurrent 


MANIAC  I 
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INPUT 

Media  Speed 

Paper  Tape  1,021+  words  In  48  seconds 

Magnetic  Tape  1,024  words  In  45  seconds 


OUTPUT 

Speed 
36  words/Hltt 
5,600  words/mln 
81  words/mln 

1,024  words  in  45  seconds 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  taslc  system  $250,000. 
Approximate  cost  of-  high  speed  printer  and  magnetic 
drum  $48,000. 

Prices  Include  develoisient,  construction  and  over¬ 
head. 


PERSONNEL  REQUIREMENTS 

U  of  New  Mexico 

System  is  to  be  operated  and  maintained  by  one  per¬ 
son.  It  is  expected  to  be  operating  prior  to  1  Jan 
196],  at  the  University  of  New  Mexico. 


Media 

Printer  (Teletype) 
Printer  (Anelex; 
Paper  Tape 
Magnetic  Tape' 


C I RCU  n  ELEMENTS  OF  ENTI  RE  SYSTEM 

Tubes  2,4ob 

Tube  types  J 

Crystal  diodes  5OO 

Different  plug-in  units  1  Electrostatic 

6  Magnetic  Drum 
Separate  cabinets  4 

Type  2BPi  cathode  ray  tubes  (Williams)  are  used  in 

the  storage  unit. 


CHECKING  FEATURES 

Check  sum  on  filling  storage  by  paper  'tape  and  mag¬ 
netic  tape. 

Check  sum  on  filling  magnetic  drum. 


POWER.  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

University  of  California 
Power,  computer  35  Kw 

Volume,  computer  128  ou  ft 

Area,  computer  20  sq.  ft 

Capaci'ty,  air  conditioner  10  Tons 

U  of  New  Mexico 

Site  preparation  include  channeled  floor  for  air 
conditioning  and  power,  ceiling  ducts  for  air  con¬ 
ditioning,  and  a  special  room  for  the  motor-generators 
(D.C.  supply). 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

U  of  New  Mexico 

Average  error-free  running  period  5  Hours 

Good  time  11,493  Hours 

Attempted  to  run  time  12,399  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.93 
Above  figures  based  on  period  from  Mar  52  to  Jan  57 
Passed  Custcmer  Acceptance  Test  Mar  52 
Time  is  available  for  rent  to  outside  organizations. 

The  machine  was  moved  to  the  University  of  New 
Mexico  in  1958.  Installation  ■was  started  in  1959- 


FUTURE  PLANS 

U  of  New  Mexico 

The  machine  is  being  studied  by  approximately  six 
graduate  students  at  the  Master  of  Science  level, 
with  three  masters  thesis  being  'viritten  on  proposed 
system  changes,  including,  replacing  the  single 
channel  tape  sys-tem  with  a  multi-channel  system,  a 
logical  study  of  a  program  interchange  between 
MANIAC  I  and  a  NATIONAL  102A,  and  modifications  to 
the  existing  adder  in  the  machine. 


INSTALLATIONS 

University  of  New  Mexico 
Hesearch  Center 
2206  Lomas  Blvd.  N.E. 

Albuquerque,  New  Mexico 
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MMIIAC  I 


maniac  n 

Mathematical  Analyzer  Numerical  Integrator 
Computer  Model  II 


MANUFACTURER 

University  of  California 

Los  Alamos  Scientific  Laboratory 


APPLICATIONS 


Photo  by  University  of  California,  Los  Alamos  Scientific  Laboratory 


University  of  California,  Los  Alamos  Scientific 
Laboratory 

Located  at  Los  Alamos,  N.  M, ,  the  system  is  used  for 
studies  in  automatic  programming,  symbolic  manipula¬ 
tions  (e.g.,  algebra,  differential  calculus),  mathe¬ 
matics,  esp.  combinatorial  and  algebraic  transforma¬ 
tions,  Monte  Carlo,  crystallography,  and  general 
applied  mathematics. 


PROGRAMMING  AND 

Internal  nimiber  system 
Binary  digits/word 
Binary  dlgits/lnstructlon 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 

Humber  range 


NUMERICAL  SYSTEM 

Binary 

48 

24 

2 

94 

Fixed  and  floating  point 
One  address 


Instruction  word  format 


1 

ro 

CD 

9  10 

U  24 

Break 

Point 

Order 

Index 

Address 

Automatic  coding  includes  MADCAP  (86  characters, 
full  sub-  and  superscripting).  Display  quotients 
are  planned. 

Registers  and  B-boxes  include  5  B-boxes,  a  univer¬ 
sal  register,  a  storage  register  and  a  remainder 
register. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Mlcrosec 

Ifclt  180  avg  180  avg 

Div  500  avg  300  avg 

Construction  (Arithmetic  unit  only) 

Vacuum  tubes  2,850 

Diodes  1, 040 


MAHIAC  II 
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Arithmetic  mode 

Parallel 

Timing 

Asynchronous 

Operation 

Sequential 

STORAGE 

No.  of 

No.  of  Bin 

Media 

Words 

Dlg/Word 

Cathode  Ray  Tube- 
(Barrier  Grid) 

12,288 

49 

Magnetic  Cores 
Magnetic  Tape 

4,096 

49 

Access 
Microsec 
15  (avg) 

2.4 


Mo.  of  units  that  can  he  connected 
No.  of  chsTs/llnear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed  • 

Transfer  rate 
Start  time  ■ 

Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width 

Length  of  reel 
Composition  1  i/2  mil  mylar  sandwich 

Two  physical  tracks  on  tape  oomhlne  to  form  a  sin¬ 
gle  information  channel. 


3  Units 
300  Char/inch 
1  Track/tape 
6  Inches 
60  Inches/sec 
18,000  Char/sec 
25  Millisec 
30  Millisec 

60  Seconds  . 

0.25  Inch 
1,200  Feet 


Media 

Magnetic  Tape 
Paper  Tape 
Keyboard 


INPUT 

Speed 

270  words/sec 
250  char/sec 
Manual 


OUTPUT 

Media  Speed 

Magnetic  Tape  270,  words/sec 

Printer  77,400  char/sec  (max) 

Punch  60  char/sec 

Electric  Typewriter  10  char/sec 

Printer  speed  is  9OO  lines/min. 

CIRCU^T  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  5,190 

Diodes  3,050 

Transistors  1,160 

Magnetic  Cores  200,700 

95?^  of  bhe  tubes  are  Type  5965-  5^  are  hi^  power 

drives. 


CHECKING  FEATURES 

Parity  check  on  electrostatic  storage  and  magnetic 
■cape . 

Load  sums  for  itteuciri-pfion 
(+)  Exponent  spill 
Overflow 

(-)  Exponent  spill 


POWER.  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

Power,  computer  57  KVA. 

Volume,  computer  1,000  cu  ft 

Area,  computer  I50  sq.  ft 

Capacity,  air  conditioner  15  Tons 


PRODUCTION  RECORD 

Number  produced  ''to  date  1 

Number  in  current  operation  1 

COST,  PRICE  AND  RENTAL  RATES 

The  total  cost  is  about  $350,000" 

PERSONNEL  REQUIREMENTS 

One  8-Hour  Shift 


Supervisors  3 
Analysts  4 
Programmers  8 
Coders  2 
Clerks  1 
Operators  1 
Engineers  4 
Technicians  4 


Operation  tends  toward  open  shop.. 

RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  Several  Hours 
Good  time  50  Hours/Week  (Average) 

Attempted  to  run  time  52  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.96 
Above  figures  based  on  period  from  I958  to  present 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tion. 


ADDITIONAL  FEATURES  AND  REMARKS 

3  indexing  registers  (B  registers)  for  automatic; 
address  modification  and  cycle  counting  (independent 
of  arithmetic  elements). 

Semi-automat.lo  exit  from  sub-routines. 

Large  base  for  floating  point  operation  to  increase 
speed  of  floating  point  additions. 

"Madcap" , -Mathematical  and  Descriptions  Coding 
Assembly  Program,  -will  translate  a  series  of  logical 
and  algebraic  statements  into  a  computer  ready  code, 
this  will  use  a  seven  hole  tape,  standard  coding 
uses  five  holes.  Tape  reader  can  handle  either. 


INSTALLATIONS 

University  of  California 

Los  Alamos  Scientific  Liiboratory 

P.  0.  Box  1663 

Los  Alamos,  New  Mexico 
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MANIAC  II 


MANIAC  III 

t 

Mathematical  Aimilyzer  numerical  Integrator  tmcL 
Computer 


MANUFACTURER 

University  of  Chicago 
Institute  for  Ccaaputer  Research 


APPLICATIONS 

This  system  vlU  he  used  by  all  interested  depart¬ 
ments  of  the  University  of  Chicago. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/woid  48 

Instructions  per  word  1 

Instructions  decoded  94 

Arithmetic  system  Floating  point 

Instruction  type  Two  address 

Number  range  ___ 

Fraction  range  (l  -  2*^^)  to  -1 
Exponent  range  +127  to  -127 
Instruction  vord  format 


5feg  Opera-  Inflec-  Modi-  Address  Inflec-  Msdl-  Address 
_ tion  tor  fler  tor  fler  _ 

Registers  and  B-boxes 
5  Arithmetic  Registers 
8  transistor  Storage  Registers 
8  Index  Registers 
2  Indicator  Registers 

Four  different  types  of  arithmetic  ( significant 
digit  floating  point,  specified  point,  normalized,, 
basic),  all  using  same  number  format  (exponent-frac¬ 
tion). 

Special  e^qponent  used  to  denote  absolute  zero  (essen¬ 
tially  zero  with  exponent  -(x). 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 


Mlcrosee 

Add  24  +  n/2 

Mult  71 

Dlv  8l 

n  =  difference  of  exponents. 
Construction  (Arithmetic  unit  only) 
Iranslstors  10,000 

Condenser-diodes  16, 000 
Arithmetic  mode  Parallel 

Timing  Asynchronous 

Operation  Concurent 


Microsec 
18  +  n/2 
65 
75 


STORAGE 

Access 

No.  of  Words  No.  of  Digits  .  Microsec 
8,192  48  1 

Plans  in  progress  to  include  an  additional  8,192 
words. 

Magnetic  Tape 
No.  of  units  that  can  be  connected  4  Ihiits 
No.  of  char/linear  inch  of  tape  250  Char/lnch 
Channels  or  tracks  on. the  tape  8  Tracks/tape 

Blank  tape  separating  each  record  5  Inches 

tCape  speed  I50  Ihches/sec 

Transfer  rate  57>500  Char/sec 

Start  time  5  Mlllisec 

Stop  time  5  Mlllisec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  60  Seconds 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,500  Feet 

Composition  K(ylar 


Media  Speed 

Paper  Tape  550  char/sec 
Keyboard  (5type-  Manual  A 
writer) 

Magnetic  Tape  57>500  char/sec 


INPUT 

Speed 

550  char/sec 

Manual  Alphabetic  and  numeric 


Media 
Paper  Tape 
Typewriter 
Line  Printer 
tfegnetlc  Tape 


OUTPUT 

Speed 

60  char/sec 
10  chstr/sec 
600  lines/min 
57^500  char/sec 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  20,000 

Transistors  12,000 

Magnetic  cores  500,000 


CHECKING  FEATURES 

Parity  on  tapes  and  core  storage. 


MANIAC  III 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Pover,  computer  2  Kv 
Area,  computer 
Boom  size,  computer 
ELoor  loading 


Weight,  computer 


2  KVA  1.0  pf 
64  84  ft 

'25  ft  X  30  ft 
50  Ibs/sq,  ft  max 
20  Ihs/sq  ft 
50  lbs  conCen  max 
600  lb8„ 


Room' temperature  controlled  to  13°^.,  humidity  405^ 
605t.  Cable  ways  under  floor,  or  false  floor. 


PERSONNEL  REQUIREMENTS 

Open  shop  policy. 


ADDITIONAL  FEATURES  AND  REMARKS 

All  arithmetic  performed  on  operands  in  exponent- 
coefficient  formj  several  options  for  sealing  of 
result  allov  calculation  to  be  performed,  "general¬ 
ized  fixed  point",  "normalized",  significance-mode, 
or  multiple-precision  as  convenient. 


INSTALLATIONS 

University  of  Chicago 
Institute  for  Computer  Research 
Chicago  57,  Illinois 
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MANIAC  III 


MERLIN 

MERLIN 


MANUFACTURER 

Brookhaven  National  Laboratory 


APPLICATIONS 

Located  at  Upton,  New  York,  the  system  Is  used  for 
Atomic  Energy  Commission  programs,  including  areas 
of  physics,  chemistry,  biology,  medicine,  reactor; 
studies,  acceleration  design  and  meteorology. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Number  of  binary  digits  per  word  M 
Number  of  binary  digits  per 
instruction 

Number  of  instructions  per  word 
Number  of  instructions  decoded 
Arithmetic  system 


Instruction  type 
Number  range 


48 

1 

Approx  90 
Floating  point 
Fixed  point 
One  address  fmostly) 
Two  address  (some) 


^-120 


.120 


Instruction  word  format 


B 

0 

1  1 

m 

m' 

YZ 

t] 

m 

m* 


command  (two  hexadecimal  characters) 

B  box  address  for  1st  address,  2nd  address 
(4  bits  each) 


1st  memory  address 
2nd  memory  address 


(16  bits  each) 


Automatic  built-in  subroutines 
Square-root 

Registers  and  B-boxes 
6  B-boxes 

3  shifting  and  4  non-shifting  registers,  the 
latter  for  fast  access  storage,  in  Arithmetic  Section 
Pathfinder  for  subroutine  return 
16  bit  Sense  Register 

48  bit  word  has  one  multi-address  instruction. 

Ihe  numerical  operand  represents  number  in  the  form 
8e 

2  X:  four  bits  specify  magnitude  of  exponent  e, 
one  bit  its  sign;  40  bits  the  magnitude  of  the  frac- 
tlontJ.  part  X  and  one  bit  its  sign.  Of  the  remain¬ 
ing  two  bits  of  the  word  (tag  bits),  one  may  be 
automatically  detected  by  control.  Fetching  of  next 
sequenced  Instruction  begins  before  completion  of 
operation.  MERLIN  is  patterned  after  MANIAC  II  (Los 
Alamos). 


Add 

Mult 

Div. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Microsec.  Mlcrosec. 

8  (IS  (5.5) 

140  jis  150 

330  520 


Construction, 

arithmetic  unit  only 

Type 

Quantity 

Vacuum  tubes 

5956 

800 

6197 

275 

Diodes 

T3G 

7,000 

Arithmetic  mode  Parallel 

STORAGE 

Medium 

No.  of  No.  of  Access 

Words  Digits  Mlcrosec 

Electrostatic 

Barrier  Grid  Tube  8,192  49  6 

Media 

INPUT 

Speed 

Flexowriter 

10  char/sec  Friden 

Papier  Tape 

200  char/sec  Ferranti  TR  2 

Magnetic  Tape 

2C^  char/sec  Ampex  FR  500  -  4  units 

OUTPUT 


Media 

Speed 

Flexowriter 

10  chax/sec 

Friden 

Paper  Tape 

60  char/sec 

Teletype 

Magnetic  Tape 

2CK  char/sec 

Ampex  FR  300 

Printer 

10  lines  (96  char)/ 
sec 

Shepard 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

5965 

2,500 

Blocking  Osc.  Flip  Flops  and 
Cathode  followers 

6197 

4oo 

Pulse  Drivers 

12E1 

18 

■Deflection  Antpliflers  and  Pulse 
Amps. 

0A2 

24 

Regulators 

Diodes 

T3G 

16,000 

Gating  and,  Switching 

T5G 

550 

Gating  and  Switching 

IN645 

150 

Gating  and  Switching 

Zenor  Diodes 

Various 

40 

Bias  Supplies 

Transistors 

2H247 

400 

Memory  Read  Amplifier  and  Buffer 

2N395 

100 

Memory  Discriminator 

2H344 

300 

Memory  Strobe  and  Parity 

2N1091 

20 

Emitter  Followers 

Magnetic  Cores 

Various  1,200  Blocking  Oscillator  and  Pulse 
Transformers 
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MERLIN 


CHECKING  FEATURES 

Parity  check  at  Input/oul^put  and  memory  outjnit. 
Single  bit  error  correction  to  be  added  at  memory 
output. 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Fewer,  coaster  40  Kw  45  KVA  0.9  pf 

Fewer,  eilr  conditioner  16  Kw  18  KVA  0*9  pf 
Volume,  coaster  1500  cu  ft 

Area,  coaster  I65  aq  ft 

Boom  sl2se,  coQniter  l400  sq.  ft 

Volume,  air  conditioner  I50  cu  ft 

Area,  air  conditioner  25  aq  ft 

Boom  size,  air  conditioner  1200  aq  ft 

Capacity,  air  conditioner  20  Tons 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  la  ciarent  operation  1 


COST.  PRICE  AND  RENTAI  RATES 

Cost  1600,000 


PERSONNEL  REQUIREMENTS 

One  8-Hbur  Shift 
Used 


Supervisors  1 
Analysts  2 
Programmers  7 
Clerks  1 
Engineers  2 
Technicians  5 


Operation  tends  toward  open  shop. 

Formal  two  week  course  (l  l/2  hr/day). 
Individual  assistance  as  required. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Time  Is  available  for  rent  to  outside  organizations 
on  a  qualified  basis. 

Operating  figures  are  not  yet  avallsble. 

Cenputef  Is  In.  final  stages  of  debugging  and  Is 
available  on  a  limited  basis. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  4  fast  access  temporary 
storage  registers. 


FUTURE  PLANS 

An  additional  8000  words  of  Badechon  memory  will  be 
Incorporsded  with  a  self-correcting  code.  An  8000 
word  magnetic  core  memory  will  also  be  added. 

Modifications,  Including  specialized  Input-outinit 
equipment,  will  be  undertaken  on  the  basis  of 
specific  research  requirements. 


INSTALLATIONS 

Brookhaven  National  Laboratory 
Upton,  NewOTork 
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MIN  I  AG  It  MANUFACTURER 

KEHIAC  II  Marchant  C^culators,  Incorporated 

(Now  Smith-Corona  Marohant,  Ino.) 
Data  Procesalng  Systems  Division 


Picture  by  The  Atlantic  Refining  Company,  Incorporated,  Dallas,  Texas 


APPLICATIONS 

The  Atlantic  Refining  Company 
Scientific  and  engineering.  Utilized  by  the  Atlantic 
Refining  CoBrpany's  Research  and  Development  Depart¬ 
ment  for  research  and  development  in  oil  exploration 
and  production.  Scientific  and  engineering  applica¬ 
tions  include  synthetic  seismograms,  geophone  re¬ 
sponses,  chemical  process  designs  and  fluid  flow  in 
porous  media. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Bin  coded  and  Hexa  dec 

Digits  per  word  10  decimal. 

Digits  per  instruction  10  decimal 

Instructions  per  word  1 

Instructions  decoded  71 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 


ARITHMETIC  UNIT 

Inolud.  Stor.  Access  Exclud.  Stor.  Access 
Mloroseo  Mlcrosec 

Average  Maximum 

Add  time  11,200  21,200  450 

thjlt  time  24,300  4l,400  13,600 

Div  time  25,600  43,200  l4,800 

Construction  Vacuum  tubes 

Basic  pulse  repetition  rate  300  Kc/aec 

Arithmetic  mode  Serial 

Timing  Synchronous  (oloctlng 

channels  on  the  drum) 

Operation  Sequential 

The  add  time,  excluding  storage  access,  given  above, 
is  equivalent  to  3  word  times.  The  operand  and 
instruction  times  are  included  in  all  the  above 
values.' 
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STORAGE 


Mlcrosec 

Media  Words  Blglts  Access 

Magnetic  drum  4,096  10  plus  sign  1,200-10,000 

256  words,  2,500  microsec  average  access,  is  option¬ 
al. 

INPUT 

.  Media  Speed 

Paper  Tape  (Plexcrwrlter)  600  char/mln  (6  channel 

tape) 

Ferranti  Photoelectric  300  words/mln  (limited 

Reader  hy  loading  program) 

Keyboard  Manual 

/MITQIIT 

uuirul 

'tedia  Speed 

Paper  Tape  (Flexowriter)  6OO  dig/mln 

Frlden  Punch  30  char/sec  (6  channel) 

Spare  Flexowriter  can  also  be  used  for  the  separate 
preparation  of  data  and  programs. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  850 

Tube  types  7  cover  9556 

.Ciyatal  diodes  2,000 

Separate  cabinets  1 

There  are  75  types  of  plug-ins  at  $10  each. 

5056  of  the  machine  uses  7  types  of  plug-ins. 

The  major  types  of  tubes  are  the  5963,  5687,  12BH7, 
12AT7  ,  5965,  5915,  2Da. 

A  cold  water  supply  and  a  desk  for  the  Flexowriter 
is  Included. 


CHECKING  FEATURES 

Timing  circuits 

Twenty  jacks  for  applying  marginal  voltages 


POWER,  SPACE,  WEIGHT.  AND  SITE  PREPARATION 

Power,  computer  5  KW,  220  volt 

Space,  computer  91o'i  tt,  20  sq  ft 

Space,  air  cond.  Dimensions  4.5  x  4.5  x  4.5  ft 
plus  desk 

Weight,  computer  2,000  lbs 

Capacity,  air  cond.  2  tons 

Designed  for  cooling  by  water. between  60°  and  65°F. 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  !;85,000 
Approximate  cost  of  Flexowriter  il  2,950 
Approximate  cost  of  Spare  Flexowriter  2,950 
No  maintenance  contract. 


PERSONNEL  REQUIREMENTS 

One  8-Hoiu:  Two  8-Hour  Three  8-Hour 

Shift  Shifts  Shifts 

Used  Recom  Used  Recom  Used  Recom 
Operators  1  1  1  2  1-2 

IJyplst  0  1  0  10  1 

Methods  of  training  used  On  the  Job 


RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Good  time  42  Hours/Week 

Attempted  to  run  time  48  Hours/Week 

Operating  ratio  (Good/Attempted  0.875 

to  run  time)  , 

Above  figures  based  on  period  from  26  Feb  60  to 
26  Mar  60 

Acceptance  test  1  Mar  55 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Magnetic  drum  replaced  In  1958. 

Converted  from  one-address  to  two-address  operation 
In  1959. 


FUTURE  PLANS 

Incorporation  of  a  Moseley  system,  to  have  the 
following  items; 

Tape  Translator 
X-Y  Recorder 
Character  Printer 
Curve  Follower 


INSTALLATIONS 

Atlantic  Refining  Company 
Research  and  Development  Laboratory 
4500  W.  Mockingbird  Lane 
Dallas,  Texas 


PRODUCTION  RECORD 

Produced  1  Model  C  and  1  Model  II 
Operating  1  Model  C  and  1  Model  II 
Delivery  time  No  longer  manufactured 
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MISTIC  IVIANUFACTURER 

Michigan  State  Digital  Computer  Michigan  State  University 


Photo  hy  Michigan  State  University 


APPLICATIONS  PROGRAMMING  AND  NUMERICAL  SYSTEM 

Service  facility  for  University  staff  and  students  Internal  number  system  Binary 

on  an  open  shop  basis  for  general  purpose  compute-  Humber  of  binary  digits  per  vord  kO 

tlon#  Humber  of  binary  digits  per  instruction  20 

Used  for  instructional  purposes  in  several  pro-  Huniber  of  instructions  per  vord  2 

gfammlng  and  numerical  analysis  courses  vhich  are  Total  number  of  Instructions  decoded  186,  of 

offered  for  credit  by  the  University.  irtilch  159 

Available  for  use  on  applicable  sponsored  re-  are  unique 

search  projects.  Arithmetic  system  Fixed  point 

Instruction  type  One-address 

Humber  range  -1  to  +(l-2“39) 
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Instruction  vord  format 


ORDER 

ADDRESS 

ORDER 

ADDRESS 

Type  Veuiant 

Type  Variant 

4  bits  4  bits 

12  bits 

4  bits  4  bits 

12  bits 

Two  ItO-blt  shifting  registers  and  one  lK)-hit  fixed 
register  for  arithmetic  operations. 


each  for  operands  and  Instructions. 


ARITHMETIC  UNIT 

Operation,  Inel  stor.  access 
Add  time 
Mult  time 
Dlv  time 

Excl  stor.  access 

Add  time 
Mult  time 
Dlv  time 

Construction  (Arithmetic  unit  only) 
Vacuum  tubes  type 
58IA 
JChk 
5670 

Arithmetic  mode 


STORAGE 


Media 

Cathode  Ray  Tube 
Magnetic  Core 


Number 
of  Words 
1,024 
16,584 


Digits  per 
Word 
40  bln 
40  bin 


Quantity 

580 

236 

120 

Serial 


Access 
Microseconds 
20 
20 


tnebic  core  10, pw  nxn  2 

The  M3  memory  will  replace  the  CEC  memory. 


INPUT 

Media  Speed 

3-level  Photodiode  Paper  Tape  3OO  char/sec 
Cards  200  cards/min 

Above  speeds  are  maximum.  Card  decoding  is  pro¬ 
grammed  so  that  input  is  100  cards/mlnute  for  most 
applications. 


OUTPUT 

Media 
Paper  Tape 
Teletypewriter 
Cards 

Cards  are  program  decoded. 

CRT  output  is  under  construction. 


Speed 

60  char/sec 
10  char/sec 
100  cards/min,  max 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes 


Type 

Quan 

5844 

1,300 

5670 

650 

7044 

400 

5726 

100 

Mlsc. 

160 

Total 

2,610 

CHECKING  FEATURES 

Division  algorithm  automatically  checks  for  over¬ 
flow  and  division  by  6. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 

18.5  K.W. ,  input  to  com¬ 

bank 

puter 

register 

Power,  air  conditioner 

10  K.W. ,  including  fan, 
water  pUmp  and  cooling 
tower  fan 

Volume,  computer 

500  cu  ft 

Volume,  power  supplies 

200  cu  ft 

Volume,  air  conditioner 

150  cu  ft 

Volume,  cooling  tower 

320  cu  ft 

croseconds 

Area,  computer 

75  sq.  ft 

100 

Area,  power  supplies 

30  sq  ft 

1,000 

Area,  air  conditioner 

32  sq  ft 

1,100 

Area,  cooling  tower 

32  sq  ft 

Room,  computer 

12  ft  X  18  ft 

80 

Ropm,  power  supplies 

8  ft  X  9  ft 

980 

1,080 

Air  conditioner 

10  Horsepower 

PRODUCTION  RECORD 

Number  produced  to  date  1 
Number  in  current  operation  1 


O^lcal  Personnel 
Supervisors 
Analysts 
Programmers 
Clerks 
Librarians 
Operators 
Engineers 
Technicians 


PERSONNEL  REQUIREMENTS 

One  6-Hour  Shift 
1 
2 
2 
1 
1 
1 
1 
1 


The  computer  is  operated  on  an  open-shop  basis  so 
that  most  of  the  functions  other  than  direct  opera¬ 
tion  and  maintenance  of  the  computer  are  taken  care 
of  by  the  various  users. 


INSTALLATIONS 


Michigan  State  University 
East  Lansing,  Michigan 


FUTURE  PLANS 

A  40-bit  16,384  word  core  memory  is  under  construc¬ 
tion  and  will  replace  the  existing  1,024  word  CRT 
memory  in  the  Fall  of  i960. 

A  CRT  output  with  an  attached  camera  is  also  under 
construction  which  will  permit  analog  output  direct¬ 
ly  from  the  computer.  This  will  be  made  available 
in  the  Fall  of  I96O. 
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MOBIDIC  A  MANUFACTURER 

Mobile  Digital  Computer  A  AN/MIK~1(v)  Sylvania  Eleetrio  Products,  Incorporated 


APPLICATIONS 

Eresently  located  at  the  Needham  Industrial  Park, 
the  MOBIDIC  "A'.'  is  a  mobile,  highly-reliable,  high 
speed,  general  purpose  computing  facility  for  use  by 
field  commanders  for  combat  support  data  processing, 
combat  control  data  processing,  combat  computation, 
and  logistic  computations. 

Ihe  Beal  Time  System  consist  of  Real  Time  Input- 
Output  registers,  both  of  vhich  are  capable  of  comraun- 
ioating  with  an  external  device  (including  another 
MOBIDIC)  over  nine  lines  (6  data,  1  parity,  2  con¬ 
trol).  The  Input  system  incorporates  a  pro^am 
interupt  feature.- 


Photo  by  Sylvania  Electric  Products,  Inc. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  diglts/vord  56  plus  sign  &  parity  bits 

Binary  digits/instruction  56  plus  spare  &  parity 

bits 

Instructions  per  word  1 

Instructions  decoded  52 

Arithmetic  system  Fixed  point 

Assumed  binary  point  at  left  end  of  word,  between 
bits  36  &  3T 

Instruction  type  One  address 

Some  instructions  are  two  address,  e.g.  load,  move, 
etc . 

Number  range  -(l  -  2”^)  to  +{l  -  2  ^) 


MOBIDIC  A 
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I 

j 

1 


Instruction  ¥or4  format 

Standard  Computer  Instruction  Word 


38 

37 

36  31 

30  28 

27  16 

15  13  12  1 

Parity 

Spare 

Op. 

Code 

Index  Reg. 
Selection 

Minor 

Address 

Major 

Address 

Input-Output  Instruction  Word 


38 

37 

36  31 

30  22 

21  16 

13  15  12  1 

Parity 

Spare 

In- 

Out 

Comd 

Word-Block 

Counter 

Device 

Selec¬ 

tion 

Storage 

Address 

Automatic  coding  includes  the  Mobidlc  Assembly 
Program. 

Registers  include  6  in  the  Central  Processor,  h 
Index,  2  in  the  Communications  Converter,  and  2  in 
the  In/Out  Converter. 

Instructions  consist  of  15  Arithmetic,  8  Iransfer, 
17  Logical,  3  Sense,  and  9  Input-Output  instructions. 
Index  Registers  are  expansible  to  a  total  of  7* 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Microsec  Mlcroseo 

Add  16  8 

Mult  86  78 

Dlv  88  88 

Construction  (Arithmetic  unit  only) 

Eransiators  6,000 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

Mostly  sequential,  hovever  processing  may  proceed 
during  input-output  operations. 


STORAGE 

No.  of  No.  of  Access 

Media  Words  Blts/word  Mlcroseo 

Core  Memory  (2)  4096  each  4o  8 

Expandable  to  a  total  of  7  memories. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  65  Units 
No.  of  chars/linear  inch  of  tape  yxi  Chars/lncb 
Channels  or  tracks  on  the  tape  8  Trachs/tape 

Blank  tape  separating  each  record  1.5  Inches 
Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel 

Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


150  Hhches/seo 
45,000  Chars/sec 
1.5  Millisec 
1.5  Millisec 

120  Seconds 

1/2  Inches 
3600  Feet 
1  mil  mylar 


The  40  bit  word  length  in  storage  is  made  up  of: 
36  bit  magnitude 
1  bit  sign 
1  bit  parity 
1  busy-bit 
1  spare-bit 
5o  Total  in  storage 


INPUT 


Media  Speed 

Ifeper  Tape  5  channel  200  char/see  (start-stop)  to 
11/16  inch  tape  S.J0  char /sec 

Paper  Tape  8  channel  200-270  char/sec 
1  inch  tape 

Real  Time  Channel  120,000  char/sec 

character  by  character 
Cards  200  cards/min 

The  Real  Time  System  vas  des^-gned  to  operate  with 
the  Collins  Klneplex  equipnient  whose  speed  is  300 
characters/sec.  or  with  another  MOBIDIC5  however, 
it  can  operate  with  any  conipatible  transmission 
equipnent. 


OUTPUT 


Media 

Paper  Tape  5  channel 
Paper  Tape  8  channel 
Real  Time 
Plexowrlter 


Speed 

100  char/sec  II/I6"  tape 

100  char/sec  1  inch  tape 

120,000  char/sec  char  by  char 
10  char/sec 


CIRCUff  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes 

SQ-225  6,000 

Transistors 

2N393  32,000 

Magnetic  Cores  311,200 


CHECKING  FEATURES 

Checking  features  include  parity  on  memory  trans¬ 
fer  and  input-output,  overflow,  non-existent  memory, 
non-existant  instruction,  and  non-existant  device 
(l/O) .  Marginal  checking  may  also  be  performed. 
Diagnostic  Routines  to  check  the  machine  and  indicate 
instruction  which  fail  and  aid  in  the  localization 
of  failures  are  available. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  29.76  Kw  3T-2  KVA  0.8  pf 

Power,  air  conditioners  4.64  Kw 
Volume,  computer 
Area,  computer 
Floor  loading 


Volume,  two  air  conditioners 
Area,  two  air  conditioners 
Capacity,  two  air  conditioners 
Weljdit,  computer 
Wel^t,  air  conditioners 


5.8  KVA  0.8  pf 
l,44o  cu  ft 
24o  sq,  ft 
300  Ibs/sq  ft 
'24o  lbs  concen  max 
72  cu  ft 
48  sq  ft 
6  Tons 
12,000  lbs 
1,200  lbs 


The  computer  is  mounted  in  a  30  foot  van,  air  con¬ 
ditioning  ducts  on  the  rl^t  and  left  ceilings,  and 
the  heater  duct  at  floor  level  behind  the  I/O  con¬ 
verters,  Central  Processor,  and  memory  units. 

Air-conditioning  is  for  operator  comfort  oiiLy. 
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PRODUCTION  RECORD 

Humber  produced  to  date  1 

Kuisiber  in  current  operation  1 

Time  required  for  delivery  18  months 

System  Is  being  tested  and  evaluated. 


COST,  PRICE  AND  RENTAL  RATES 

Large  ooiiputer  system  such  as  this  one  Is  seldom 
duplicated  from  one  Installation  to  lanother.  Indi¬ 
vidual  problem  and  application  normally  requires 
unique  configuration  and  special  features  that 
establish  either  purchase  or  lease  price.  Upon 
completion  of  a  feasibility  study  vhen  the  require¬ 
ments  are  known,  along  with  a  calculated  growth, 
costs  could  be  determined. 


PERSONNEL  REQUIREMENTS 

Training  will  be  dependent  on  the  requirements 
of  the  user.  However,  it  Is  reconmiended  that  per¬ 
sonnel  have  a  minimum  of  4  weeks  of  formal  class 
room  lectures  followed.  If  possible,  by  closely 
supervised  on-the- Job-training. 

Number  of  operating  personnel  will  depend  on  the 
requirements  of  the  user. 

RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Time  is  not  available  for  rent  to  outside  organ¬ 
izations. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  ruggedlzation  for 
field  use.  System  operates  between  -25°?  to  125°F 
and  0  to  97^^  relative  humidity.  It  is  built  on  a 
modular  basis,  erpansible  la  memory  (to  7)>  J/O 
converter  (up  to  4),  and  l/O  equipment  (to  65)- 
Unique  system  advantages  Include  containment  In 
240  sq  ft.  It  is  a  cooipletely  mobile,  large  scale, 
general  purpose  system.  System  is  designed  for 
reliability,  mobility,  flexibility,  fixed  plant, 
and  strategic  Installation,  with  mlulmum  space 
requirements,  and  minimum  pre-lnstallatlon  cost, 
such  as  air  conditioning  and  power.  This  machine  Is 
a  member  of  the  Arny  FIELDAXA  Family  of  Conrputers. 

It  uses  the  FIEmATn.  code  and  Is  compatible  with 
other  UKUIATA.  machines. 


INSTALLATIONS 

One_  MOBIDIC  will  be  Installed  for  the  7th  Army 
Stock  Control  Center  In  Germany.  Other  systems  will 
be  Installed  to  cover  a  wide  range  of  applications. 


MOBIDIC  A 


65a 


MOBIDIC  B  MANUFACTURER 

Mobile  Digital  Computer  B  AK/MaC-2(v)  Sylvanla  Electric  Products,  Incorporated 


APPLICATIONS 


ARITHMETIC  UNIT 


The  MOBIDIC  B  is  a  duplexed 'general  purpose  ccanpu- 
ter  heing  developed  for  inclusion  into  a  tectioal 
army  operation  center.  The  machine's  mechanized 
instruction  list  was  selected  for  optimized  operation 
in  the  processing  of  data  rather  than  for  scientific 
calculations.  The  two  machines  may  he  synchronized 
together  and  run  as  one  machine  or  they  may  he.  used 
separately. 

The  MOBIDIC  B  has  two  real  time  In-out  registers 
and  posslhle  sources  of  such  real,  time  data  are 
radar  equipment,  weather  stations,  drone  aircraft 
and  other  MOBIDICS.  This  computer  is  also  suited 
for  applications  such  as  message  switching  centers. 
One  processor  receives  the  incoming  message  and  does 
the  incoming  processing  and  then  stores  the  message 
in  the  common  mass  memory.  The  second  processor 
would  serve  as  the  output  message  processor,  taking 
the  message  from  the  common  mass  memory  completing 
the  processing  and  transmitting  it  out.  If  one 
machine  failed,  the  second  could  handle  the  work  at 
a  reduced  system  speed. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  36  plus  sign  hit  &  parity  . 

Binary  digits/instruction  36  plus  spare  hit  &  parity 
Instruotions/word  1 

Instructions  decoded  55  +  y  special  suhroutine 
instructions 
Arithmetic  system  Fixed  point 

Assumed  binary  point'  at  left  end  of  word,  between 
hits  36  and  3T 

Instruction  type  One  address 

Some  instructions  are  two  address,  e.g.  load,  move. 


Humber  range  -(1  -  2’^)  to  +(l  -  2”^) 

Instnctloh  word  format 


58 

37 

36  31 

30  ■  28 

27  16 

15  13  IS  1 

Parity 

Spare 

_ 

Op. 

Code 

Index  Reg. 
Selection 

Minor 

Address 

Ifajor  Address 

Standard  Computer  Instruction  Word 


38 

37 

36  31 

30  22 

21  16 

15  15  12  1 

Parity 

Spare 

In- 

Out 

Comd 

Word-Block 

Counter 

Device 

Selection 

Storage 

Address 

Input-Output  Instruction  Word 


Automatic  coding  includes  MOBIDIC  Assembly  Brogram. 

Registers  include  8  in  the  central  processor,  2  in 
the  communications  converter,  2  in  the  In/Out  Con¬ 
verter  and  T  index  registers. 

Instructions  consist  of  I3  Arithmetic,  9  transfer, 
18  logical,  3  Sense,  10  Input-Output,  and  9  Special 
instructions. 


Incl.  Stor.  Access  Exclud.  Stor.  Access 
.  -  Mlcrosec  Microsec 

Add  42  34 

»4t  88  80 

Div  Hot  mechanized 

Construction  (Arithmetic  unit  only) 

Transistors  6,000 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

Ho.  of  Ho.  of  Access 

Media  Words  Bits/word  Mlcrosec 

Ifagnetlc  Core  8,192  r  ®  6 

Disk  6.25  X  10  8  1  X  10 

Expansible  to  a  total  of  ^  core  memories  of 
4,096  words  each 
Magnetic  Tape 

Ho.  of  units  that  can  be  connected  63  Units 
Ho.  of  chars/linear  inch  of  tape  3OO  Chars/inch 
Channels  or  trEicks  on  the  tape  8  Tracks/tape 

Blank  tape  Separating  eeich  record  I.5  Inches 


Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  e^qierlenoed 
operator  to  change  reel 
Physical  properties  of  tape 
Width 

Length  of  reel 
Coiqposltion 


15b  !Ihches/sec 
45,000  Chars/sec 

1.5  MUlisec 

1.5  MUlisec 
120  Seconds 


1/2  Inches 
3,600  Feet 
1  mil  mylar 


INPUT 

Media  Speed 

Paper  Tape  5  channel  200  ohar/sec  (start-stop) 
11/16  inch  tape  270  ohar/sec 

Paper  Tape  8  channel  200-270  char/sec 
1  inch  tape 

Real  Time  Channel  120,000  clmtr/sec 

dharacter  by  character 
Cards  200  cards/mln 

The  Seal  Time  System  was  designed  to  operate  with 
the  Collins  Kineoplex  equlpaent  whose  speed  Is  300 
character s/sec.  or  with  another  MOBIDIC;  however. 

It  can  operate  with  any  compatible  transmission 
equipment. 

OUTPUT 

Speed’ 

100  cbar/sec  II/16"  tape 

100  cbar/sec  1  inch  tape 

120,000  char/sec  char  by  char 
10  char/sec 


Media 

Paper  Tape  5  channel 
Paper  Tape  8  channel 
Beal  Time 
Flexowrlter 
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CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

55ype  Quantity 

Diodes 

SG225  6>000 

inranslstors 

2H39?  Approx.  50,000 
Magnetic  Cores  655, 360 

CHECKING  FEATURES 

Checking  featitres  Include  parity  on  maoory  trans¬ 
fer  and  Input-output,  overflow,  non-exlstant  memory, 
non-exlstaut  Instruction,  and  non-exlstant  device 
(l/O).  Marginal  checking  may  also  he  perfomed. 
Diagnostic  Boutlues  to  check  the  machine  and  Indicate 
Instruction  which  fall  and  aid  In  the  localization 
of  failures  are  available. 

POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Power,  conrputer  3h.2  Kw  112.75  KVA  0.8  pf 

Power,  air  conditioner  6.6  Kw  8.25  KVA  0.8  pf 
Volume,  con^iuter  69O  cu  ft 

Volme,  air  conditioner  72  ou  ft 

Area,  con^iuter  II5  sq,  ft 

Area,  air  conditioner  1*8  sq  ft 

Wel^t,  computer  12,600  lbs 

Wel^t,  air  conditioner  1,200  lbs 

Capacity,  air  conditioner  Two  at  I.5  Tons  each 
Air  conditioners  are  for  personnel  comfort  only 
Computer  Is  mounted  ia  a.  yi  tt  van  and  a  shelter 
of  approximately  the  size  of  an  8-IO9. 


PRODUCTION  RECORD 

Humber  In  current  production  1 

Humber  on  order  1 

Time  required  for  delivery  I8  months 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  reggedlza^on  for 
field  use.  System  operates  between  -250°K  to  +125  r 
and  0  to  97^  relative  humidity.  It  Is  built  on  a 
modular  basis,  expansible  In  memory  (to  4),  I/O 
converter  (up  to  4),  and  l/O  equlpaent  (to  65)* 

Unique  system  advantages  Include  containment  In 
335  sq  ft.  It  Is  a  completely  mobile,  large  scale, 
general  purpose  system.  -System  Is  designed  for 
reliability,  mobility,  flexibility,  fixed  plant, 
and  strategic  Installation,  with  minimum  space 
requirements,  and  mlnlmm  pre-lnstallatlon  cost, 
such  as  air  conditioning  and  power.  This  machine  is 
a  member  of  the  Army  PICTJlATA  Pamlly  of  Coasters. 

It  uses  the  FTKTiDATA  code  and  Is  compatible  with 
other  PTRTiDATA  machines. 

The  40  bit  word  length  In  storage  Is  made  up  of: 

36  bit  magnitude 
1  bit  sign 
1  bit  parity 
1  busy-bit 
1  spare-bit 
5o  Total  in  storage 


i 
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MOBIDIC  B 


MOB  I  DI  G  C  D  a  7A  MANUFACTURER 

Mobile  Digital  Computer  C,  D,  Jk  AN/MIK-1(v)  Sylvanla  Electric  Eroduots,  Incorporated 


APPLICATIONS 

MOBIDIC  C,  D,  and  TA  are  mobile  highly  reliable, 
hi^  speed,  general  purpose  confuting  systems  for 
use  by  the  field  coramanders  for  combat  support  data 
processing,  combat  control  data  processing,  combat 
computations  and  logistic  computations. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  diglts/word  56  plus  sign  &  parity  bits 

Binary  diglts/instruotion  36  plus  spare  &  parity  bits 
Instruction  per  vord  1 

Instructions  decoded  52  • 

Arithmetic  system  Fixed  point 

Assumed  binary  point  at  left  end  of  word,  between 
bits  56  &  37 

Instruction  type  One  address 

Some  instructions  are  two  address,  e.g.  load,  move, 
etc. 

Humber  range  -(l  -  2~^)  to  +(l  -  2'^) 

Instruction  word  format 


Standard  Computer  Instruction  Word 


38 

5T 

56  31 

30  28 

27  16 

15  15  12  1 

Parity 

Spare 

Op. 

Code 

Index  Reg. 
Selection 

Minor 

Address 

Major 

Address 

Input-Output  Instruction  Word 


58 

3T 

36  31 

30  22 

21  16 

15  15  12  1 

Parity 

Spaire 

In- 

Out 

Comd 

Word-Block 

Counter 

Device 

Selec¬ 

tion 

Storage 

Address 

Automatic  coding  Includes  the  Mobldic  Assembly 
Frogram. 

Registers  include  6  in  the  Central  Erooessor,  4 
Index,  2  in  the  Communications  Converter,  and  2  in 
the  In/Out  Converter. 

Instructions  consist  of  15  Arithmetic,  8  Transfer, 
17  Logical,  3  Sense,  and  9  Input-Output  Instructions. 

Index  registers  are  expansible  to  a  total  of  7. 

ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Mlcrosec  Mloroseo 

Add  16  8 

Mult  86  78 

Dlv  88  80 

Construction  (Arithmetic  unit  only) 

Transistors  6,000 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

Operation  is  primarily  sequential,  however  process¬ 
ing  may  proceed  duting  input-output  operations. 


STORAGE 

No.  of  ■  Access 
Medium  .  Ho.  of  Words  Bits/word  Microseo 
Magnetic  Core  2  ea  (4096)  40  8 

total  8192 

Expansible  to  a  total  of  7  magnetic  core  memories 
of  4,096  words  each. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  63  Units 
No.  cf  char  s/linear  inch  30O  Chars/inch 

Channels  or  tracks  on  the  tape  I6  Ifracks/tape 

Blank  tape  separating  each  record  I-I/2  Inches 

Tape  speed  I-I50  Inohes/sec 

Transfer  rate  300-45,000  Chars/sec 

Start  time  3  Millisec 

Stop  time  5  Millisec 

Average  time  for  experienced 
operator  to  change  reel  120  Seconds 

Physical  properties  of  tape 
Width  1  Inch 

Length  of  reel  3,600  Feet 

Composition  Ifylar 

MOBIDIC  C  81  MOBIDIC  D  each  have  (8)  tape  units 
while  MOBIDIC  7A  has  11. 

INPUT 

Media  Speed 

Paper  Tape  5  channel  200  char/sec  (start-stop)  to 
11/16  inch  tape  2J0  ohar/sec 

Paper  Tape  8  channel  200-270  ohar/sec 

1  inch  tape 

Beal  Time  Channel  120,000  ohar/sec 
character  by  character 
Cards  200  oards/min 

OUTPUT 

Media  Speed 

Paper  Tape  5  channel  100  char/sec  •  II/16"  tape 

Paper  Tape  8  channel  100  ohar/sec  1  inch  tape 

Real  Time  120,000  ohar/sec 

Flexowriter  10  ohar/sec  char  by  char 

C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes 

SG225  6,000 

Transistors 

2N593  30,000 

Magnetic  Cores  355,872 

MOBIDIC  is  a  completely  Solid  State  computer 

CHECKING  FEATURES 

Parity  on  memory  transfer  and  input -output,  over 
flow,  non-existant  memory,  non-existant  instruction, 
non-existant  device  (l/O),  marginal  checking,  and 
diagnostic  programs  to  check  the  machine  and  indicate 
instructions  which  fail  and  aid  in  the  localization 
of  failures. 


M3BIDIC  C,  D,  &  7A 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer  44.8  Kw 

Power,  air  conditioner  9.28  Kw 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 

1200  lbs ■  -  Total  for  1  van 
2400  lbs  -  Total  for  2  vans 
Capacity,  air  conditioner 


56  KVA  0.8  pf 

11.6  KVA  0.8  pf 

2,880  cu  ft 
TZ  cu  ft 
480  sq  ft 
48  8(1  ft 

7,000  IbB 

600  lbs  ea 


1  1/2  Tons 
18,000  BTa/hr  each 
Wo  special  site  requirements.  MOBIDIC  C,  D,  fA  are 
mounted  In  two  30'  vans.  KVA  &  Kw  ratings  Include 
air  conditioning  for  two  vans.  Kw  and  KVA  maximum 
for  entire  system.  Air  conditioning  Is  for  operator 
comfort  only.  Air  conditioners  are  two  per  vaua. 

All  figures  are  for  two  vans. 


PRODUCTION  RECORD 

Number  produced  to  date  1  -  AN  -  WCK  -  l(v) 

Humber  in  current  operation  1 

Humber  in  current  production  3 

Time  required  for  delivery  I8  months 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  reggedlzation  for  ^ 
field  use.  System  operates  between  -25  F  to  +125  ^ 
and  0  to  97S^  relative  humidity.  It  Is  built  on  a 
modular  basis,  expansible  in  memory-  (to  7)^ 
converter  (up  to  4),  and  I/O  equipment  (to  65); 

Unique  system  advantages  Include  containment  in 
480  sq  ft.  It  Is  a  completely  mobile,  large  scale, 
general  purpose  system.  System  is  designed  for 
reliability,  mobility,  flexibility,  fixed  plant, 
and,  strategic  installation,  with  minimum  space  re¬ 
quirements,  and  minimum  pre-installation  cost,  ..uch 
as  air  conditioning  and  power.  This  machine  is  a 
member  of  the  Army  FIETiUATA  Pasdly  of  Computers. 

It  uses  the  FIELDATA  code  and  is  compatible  with 
other  PIEIUATA  machines. 

The  40  bit  word  length  in  storage  is  made  up  of: 
36  bit  magnitude 
1  bit  sign 
1  bit  parity 
1  busy-bit 
1  spare -bit 
4o  Total  In  storage 
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MODAC  404  MANUFACTURER 

Moimtalit  S^tems  Digital  Automatic  Computer  Alrteme  Instrumeirts  Laboratory,  Incorporated  (Parent) 

Mountain  Syatems,  Incorporated 


APPLICATIONS 

Statistical  and  business  data  piacesslng,  accounting, 
coding  and  controls. 

System  Is  no  longer  being  nanufactwed. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Binary  coded  decimal 
6 
2 
8 

Fixed  point 
One  address 
0  to  999,999 

Progranmlng  system  Is  designed  for  special  appli¬ 
cation.  Operations  Include  addition,  subtraction, 
unit  entry,  bulk  entry  and  transfer. 


Bioto  by  Reader' s  Digest  Association 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exelud  Stor  Access 
Mlcrosec  Mlcrosec 

Add  time  29,000  2l|0 

Construction  Vacuum  tubes 

Basic  pulse  repetition  rate  I90  Kc/sec 
Aritboetic  mode  Serial 

Halng  Asynchronous 

Operation  Sequential 

Xhe  addition  time  given  edxyre  is  for  the  addition 
of  tvo  6-dlglt  decimal  numbers. 

STORAGE 

Access 

Medium  Words  Digits  Mterosec 

Magnetic  Drum  20,000  120,000  29,000 

Access  tliK  given  above  Is  avexnge.  System  stores 
900,000  blnaiy  digits  In  90  milliseconds  access  tlae. 


Internal  number  system 
Decimal  dlglts/vord 
Decimal  dlglts/lnstructlon 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Number  range 
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Ehoto  ty  Reader’s  Digest  Association 


INPUT 

Media  Speed 

Paper  Tape  200  char/sec 

Punched  Cards  (Rem.  Rand  Tah)  4  oards/sec 


PRODUCTION  RECORD 

Reader's  Digest  Association 
Humber  produced  1 

Humber  In  operation  1 


OUTPUT 

Media  Speed 

Paper  Tape  200  char/sec 

Punched  Cards  (Rem.  Rand  Tah)  4  cards/sec 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  iyOOO 

Tube  types  “  5 

Crystal  diodes  2,000 
Separate  cabinets  1 


CHECKING  FEATURES 

Address  check 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Rover,  computer 
Volume,  computer 
Area,  computer 
Wei^t,  computer 


5  Kv 

120  cu  ft 
20  sq,  ft 
1,500  lbs 


COST,  PRICE  AND  RENTAL  RATES 

Reader's  Digest  Association 
Approximate  cost  of  basic  system  $100,000. 

System  Is  no  longer  in  production. 

PERSONNEL  REQUIREMENTS 

Reader's  Digest  Association 
Daily  Operation  Engineers  Tech  and  Operators 
One  8-hour  shift  0  1 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Reader's  Digest  Association 
Good  time  6,000  Dburs 

Attempted  to  run  time  6,188  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.97 
Figures  based  on  period  from  Sep  55  to  Jan  57 
Passed  Customer  Acceptance  Test  Sep  54 
Additional  features  include  external  programming, 
dual  entry  to  memory  with  sin^e  address  and  an  ad¬ 
dress  check. 

System  no  longer  manufactured. 
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MOD  AC  410  MANUFACTURER 

Mauntaln  Systems  Digital  Automatic  Crjm^ter  Model  4lO  .Airborne  Instruments  Laboratory,  Incorporated 

Mountain  Systems  Incorporated 


APPLICATIONS 

Business  data  processing. 

System  is  no  longer  being  manufactured. 


PROGRANiMJNG  AND  NUMERICAL  SYSTEM 

Internal  number  system  Decimal  -  Excess  3 

Decimal  digits  per  word  ■  10  ' 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Humber  range  0  to  10  decimal  digits 

Program  is  stored  Internally  and  on  tape. 


Add.  time  ' 
Milt  time 
Dlv  time 
Construction 


ARITHMETIC  UNIT 

Exclud  Stof  Access 
Mlcrosec 
•  600 
7,000 
7,000 

Vacuum'  'tu'bes,  magnetic 
elements  and  diodes 


Rapid  access  -word  registers  50-  .  . 

Basic  pulse  repetition  rate  I50  Kc/sec 
Arlthnetlc  mode  Serial 

Timing  Asynchronous 

Operation  Sequential 

Ccmqiuter  Is  serial  'with  'buffer  storage. 


CHECKING  FEATURES 

Number  checks 
Address  checks 
Odd  number  check 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 

■  4  Kw . 

Volume,  ccanputer 

4o  cu  ft 

Area,  computer 

20  sq  ft 

Wei^t,  comoputer 

1,000  lbs 

PRODUCTION  RECORD 

Number  produced 

1 

Number  in  operation 

1 

System  out  of  production. 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $120,000. 

Price  Includes  Input  and  output  eqiiipneut  described. 
■Other  equipment  dependent  upon  specific  application. 
System  Is  no  longer  'being  manufactured. 


STORAGE 

Access 

Medium  Words  Mlcrosec 

Magnetic  Drum  5,000  7,500 

50,000  decimal  digits  stored. 

Buffer  storage  In  magnetic  cores. 


Media 

Punched  Tape 
Punched  Cards 


Media 

Punched  Tape 
Punched  Cards 


INPUT 

Speed 

400  char/sec 
600  cards/mln 

OUTPUT 

Speed 

60  char/sec 
600  cards/mln 


PERSONNEL  REQUIREMENTS 

One  operator  required  during  operation. 


ADDITIONAL  FEATURES  AND  REMARKS 

Special  translator  or  converter  feature  reads  an 
abbreviation  on  a  pnmched  card,  looks  up  correspond¬ 
ing  code  from  a  list  of  5,000  and  punches  a  code 
number  into  the  same  card  at  a  reading  and  punching 
rate  of  500  per  minute. 

High  speed  tallying  feature  performs  1,440,000' 
unit  additions  per  hour  Into  selected  registers.  • 

Transactions,  from  a  total  of  4,000  categories, 
can  be  read  at  random  and  added  to  an  appropriate 
one  of  4,000  registers. 

System  no  longer  being  mamifaotured. 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes  600 
Tube  'types  3 
Crystal  diodes  3,000 
Magnetic  elements  1,000 


Number  of  different  plug  In  units  5 
Num'ber  of  separate  cabinets  2 


INSTALLATIONS 

Readers  Digest  Association,  Incorporated 
Condensed  Book  Club 
Pleasantville,  New  York 
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MOD  AC  414  MANUFACTURER 

Mountain  Systems  Bigitai.  Automatic  Computer  Model  4l4  Airborne,  Instruments  Laboratory,  Incoi^rated  (Parent) 

Mountain,' .Systems,  Incorporated 


APPLICATIONS 

Reader's  Digest  Association,  Jnnorporated 
large  scale  translation^  statistical  processing  and 
general  purpose  computation. 

System  is  no  longer  being  manufactured. 

PROGRAMMI NG  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

and  alpbattumeric 
Decimal  diglts/word  6 

Decimal  digits/instruction  2 
Instructions  decoded  12 

Arithmetic  system  Fixed  point 

Instruction  type  One  address  (for  general 

purpose  applications) 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 


Mlcrosec  Mlcrosec 

Add  time  8,000  2^ 

Mult  time  8,000  8,000 

Div  time  8,000  8,000 


Construction  Vacuum  tubes  and  magnetic  cores 

Arithmetic  mode  Serial 

Timing  Asynchronous 

Operation  Sequential 

Concurrent  for  punched  cards 
in  any  of  three  modes. 

The  multiply  and  divide  times  given  above  include 
re-record  time. 


OUTPUT 

Media  Speed 

Punched  Cards  360  cards/mln 

Paper  Tape  20  char/sec 

Punched  cards  are  used  for  translation  and  paper 
tape  for  reports. 


C I RCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  2,000  (approx) 

Tube  types  3  (major) 

Crystal  diodes  3,000  (approx) 

Magnetic  cores  396 


CHECKING  FEATURES 

Odd-even  checks  on  numerical  calculations  are  used. 


POWER.  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Pover,  computer  5  Kw 

Volume,  computer  2l^0  cu  ft 

Area,  computer  40  sq  ft 

Weight,  computer  3,000  lbs 


PRODUCTION  RECORD 

Number  produced  1 

Number  in  operation  1 

System  is  no  longer  being  manufactxu'ed. 


STORAGE 

Access 

Media  Words  Characters  Mlcrosec 

Ifegnetlc  Drum  6,000  36,000  8,000 

Magnetic  Drum  4  24  5T6 

Magnetic  Cores  2  12  288 


INPUT 

ifedla  Speed 

Punched  Cards  38O  cards/mln 

Paper  Tape 

Paper  tape  is  used  for  report  programming  and 
testing. 


COST*  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $150,000. 

System  is  out  of  production. 

PERSONNEL  REQUIREMENTS 

Daily  ()peration  Engineers  Tech  and  Operators 
One  8-hour  shift  0  2 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Passed  Customer  Acceptance  Test  October  1956. 
System  is  no  longer  being  manufactured. 

INSTALLATIONS 

Reader's  Digest  Association,  Incorporated 
Condensed  Book  Club 
Pleasantvllle,  New  York 


661 


MODAC  4l4 


MODAC  5014 

Mountain  Data  Erocesaor  Model  50X4 


MANUFACTURER 

Airborne  Instruments  laboratory,  Incorporated  (Parent) 
Mountain  Systems,  Incorporated 


APPLICATIONS 

Manufacturer 

Business  data  processor.  System  no  longer  being 
manufactured. 

Hiokok  Manufacturing  Company,  Incorporated 
A  perpetual  Inventory,  furnishing  reports  to  the 
Central  Hanning  and  Packaging  Depaidmients. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  digits/word  20 

Binary  digits/instruotion  60 


Arithmetic  system 
Instruction  type 


Decimal-binary 
One  address,  consisting 
of  tvo  parts.  Address  "A”  se¬ 
lects  a  magnetic  dnim  read-re¬ 
cord  head  and  address  se¬ 
lects  a  particular  location  on 
the  drum. 


Photo  by  Airborne  Instruments  laboratory,  Inc. 


Humber  range  '  "A"  remges  from  0  to  66 

”B"  ranges  from  0  to  150 

ARITHMETIC  UNIT 

Micro sec 

Add  time  (includ  stor  access)  32 

Construction  Vacuum  tubes,  using  a  combination 

of  trigger  pairs,  pullers,  and  cath¬ 
ode  followers.  A  crystal  diode  ma¬ 
trix  is  also  used. 

Arithmetic  mode  A  combination  series-parallel  shift 
register  is  utilized. 

Timing  Synchronous 

Operation  Sequential 

Three  types  of  pulses  are  used  to  control  o)?eratlon 
Serial  feed  is  by  use  of  5  channel  paper  tape. 

Basic  operations  are  addition,  subtraction  ond 
"reading  out"  a  balance. 


MODAC  5014 


662 


STORAGE 

Access 

Media 

Words 

Digits 

Mlcrosec 

Mcignetio  Drum 

10,000 

50,000 

Shift  Register 
Paper  Tape 

1 

5 

32 

Paper  tape  is  utilized  for  permanent  storage  in 
order  to  release  the  magnetic  drum  for  other  purposes. 

She  magnetic  drum  is  8  Inches  long  and  7  inches 
in  diameter.  Ehere  are  66  recording  heads.  The 
address  system  is  coursed  of  a  relay  pyramid  and 
an  electronic  counter.  ~ 


INPUT 

Medium  Speed 

Paper  Tape  600  char/mln 

Above  tape  is  5-ohannel  tape,  uhlch  is  prepared  hy 
an  IBM  063  Card-to-Tape  Converter  or  a  Slexowriter 
typewriter. 


OUTPUT 

Medivm  Speed 

Paper  Tape  6OO  char/min 

Blrect  to  paper  tape  or  via  a  Flexowrlter  type¬ 
writer. 

C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes 

555 

Tube  types 

8 

Crystal  diodes 

150 

Separate  cabinets 

k 

Crystal  diode  types  used  are  the  IM35  and  the 
liru.6.  Tube  types  used  are  the  5965)  5915»  6AM5, 
12BB7,  12AX7,  2D21,  5965,  and  6AS6.  All  four  cabi¬ 
nets  are  Inter-cahled. 

The  IBM  063  Card-to-Tape  Converter  and  the  ilexo- 
writer  are  located  in  an  adjoining  room.  The  KLexo- 
wrlter  can  he  cabled  directly  to  the  computer  so  as 
to  print  out  in  hard  copy  as  the  computer  is  in 
operation. 


POWER,  SPACE, 

Volume,  computer 
Area,  cdraputer 
Pour  cabinets 
Weight,  courputer 


WEIGHT,  AND  SITE  PREPARATION 

120  cu  ft 
16  sg,  ft 

2  X  2  X  7.5  ft  each 
600  lbs 


COST,  PRICE  AND  RENTAL  RATES 

Hickok  tfanufacturlng  Company,  Inc. 
Approximate  cost  of  basic  system  .$85,000 
Approximate  cost  of  Flexowrlter  1,200  ' 

Rental  rates  of  IBM  063  Card  to  Tape  Converter 
($65.00  plus  $6.50  tax^oonth. 

System  is  no  longer  manufactured. 


PERSONNEL  REQUIREMENTS 

Hickok  Manufacturing  Company,  Inc. 

One  operator  and  1  clerk  are  utilized  to  operate  the 
system  on  a  one  8-hour  shlft/week  basis.  One  engi¬ 
neer  is  utilized  for  developing  methods  and  proced¬ 
ures. 


RELIABILITY.  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  30  Hours 

Good  time  lh3  Hours/Week 

Attempted  to  run  time  168  Hburs/Week 

Operating  ratio  (Good/Atteiupted  to  run  time)  O.87 
Figures  based  on  the  last  three  years. 

Passed  Customer  Acceptance  Test  July  1954 
System  is  no  longer  being  manufactured. 


INSTALLATIONS 

Hickok  Manufacturing  Company,  Incorporated 
Rochester,  Hew  fork 


CHECKING  FEATURES 

Checking  is  performed  by  using  predetermined  "heads" 
and  "spots"  on  the  drum  and  tapes  with  known  answers. 
A  visual  check  is  made. 
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M0HAC  5014 


MON  ROBOT  M  MANUFACTURER  0 

Monroe  Computer  Itodel  III  Monroe  Calculating  Machine  Company 

Hectronios  Division 


Photo  by  Monroe  Calculating  Machine  Company, 

Electronics  Division 

APPLICATIONS 

ARITHMETIC  UNIT 

Air  Force  Caaibridge  Research  Center 

Incl  Stor  Access 

Scientific  calculation. 

Add  time 

Micro sec 

120,000 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Mult  time 

Div  time 

540,000 

540,000 

Internal  number  system 

Binary  coded  decimal 

Construction 

Vacuum  tubes 

Decimal  diglts/vord 

20 

Basic  pulse  repetition  rate 

10  Kc/sec 

Decimal  digits/instruction 

10 

Arithmetic  mode 

Serial 

Instructions  per  word 

1 

Timing 

Synchronous 

Instructions  decoded 

11 

(deration 

Sequential 

Instructions  used 

11 

Arithmetic  system 

Fixed  point 

Instruction  type 

Four  address 

Humber  range 

10"^°  <  n  <  10^°  -  1 
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o 


STORAGE 


t 

■><> 


Media  Words 

Magnetic  Drum  100  numbers 
Magnetic  Dnm  100  instructions 


Access 
Micro sec 


15,000 

•15,000 


PRODUCTION  RECORD 

Humber  produced  1 

Ho  longer  in  production. 


Media 
Keyboard 
Paper  Tape 


INPUT 


Speed 
Manual 
10  dig/sec 


OUTPUT 

Media  Speed 

Typewriter  (Hexowriter)  10  dig/sec 

Paper  Tape  {Plexowriter) 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  800 

Tube  types  4 

Crystal  diodes  100 


POWER.  SPACE.  WEIGHT,  AND  SITE. PREPARATION 

Power,  computer  2.5  Kw 

Space,  computer  Desk  size 

Weight,  computer  1,000  lbs 


PERSONNEL  REQUIREMENTS 

One  technician  or  mathematician  is  required  to  oper¬ 
ate  system. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Good  time  28  Hours 

Attempted  to  run  time  55  Spurs 

Operating  ratio  (Good/Attempted  to  run  time)  0.80 
Figures  based  on  peripd  1  Feb  55  to  1  Sep  56 
Passed  Customer  Acceptance  Test  1  Peb  55 

Approximately  1  hour/day  is  required  for  mainte¬ 
nance,  therefore  "attempted  to  run  time"  is  consid¬ 
ered  to  be  to-5,  or  35  hours. 


INSTALLATIONS 

Air  Force  Cambridge  Research  Center 
Computing  Laboratory 
Cambridge  39,  Massachusetts 
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MOSROBOT  in 


MONROBOT  Y 

Monroe  Computer  Model  V 


MANUFACTURER 

Monroe  Caloulati^  Jfaohine  Company 
Electronics  Division 


Photo  by  Monroe  Calculating  Ifecblne  Company,  Electronics  Division 


APPLICATIONS 

Computing  problems  normally  encountered  by  Topograph¬ 
ic  Troops  in  surveying  operations. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Decimal  diglts/word  20 

Decimal  digits/instruction  10 
Arithmetic  system  Fixed  point 

Instruction  type  Four  address 


ARITHMETIC  UNIT 


Add  time 
Mult  time 
Dlv  time 
Construction 

Basic  pulse  repetition  rate 

Timing 

Operation 


Inolud  Stor  Access 
mcrosec 
120  (approx) 

540  (approx) 

540  (approx) 
Vacuum  tubes 
10  Kc/sec 
Synchronous 
Sequential 


STORAGE 


Access 

Media  Words  Microsec  , 

Magnetic  Drum  500  18,000 

Paper  Tape 

Access  time  on  drum  is  for  100  twenty  digit  numbers. 
Drum  is  6  Inches  in  diameter,  20  inches  long  and 
rotates  at  a  speed  of  5,550  rev/mln. 


INPUT 


Media 

Keyboard 

Paper  Tape  (Reader) 


Speed 
Manuri 
570  char/mln 


OUTPUT 


Medium 

Typewriter  (Flexowrlter) 


Speed 

Reader  570  char /min 
Printer  4oo  char/mln 


MOHROBOT  V 


666 


Photo  by  U.  S.  Army  Corps  of  Engineers,  Engineer  Eesearch  and  Development  Laboratories 


CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

i!ubes  800  (aprprox) 

Crystal  diodes  1 

Tube  types  58ll^A,  5726,  5T51,  58Wi,  6005,  and 

5725 

CHECKING  FEATURES 

storage  selection  indicators. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  5  Kw 

Area,  computer  lA  l/2  in  x  72  in  x  JL  in  Desh 

Weight,  computer  1,686  lbs,  including  Plexowriter 

PRODUCTION  RECORD 

Number  produced  1 

No  longer  in  production. 

COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

System  is  no  longer  being  manufactured. 

Engineer  Research  and  Development  Laboratories 
Approximate  cost  of  basic  system  $86,074. 


PERSONNEL  REQUIREMENTS 

Engineer  Research  arid  Development  Laboratories 
One  person  required  for  operation  and  one  person 
required  for  servicing  unless  one  person  is  trained 
to  perform  both  operation  and  servicing. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  availability 

Operating  ratio  (Good/Attenrpted  to  run  time)  O.85 
Passed  Customer  Acceptance  Test  March  1955 

Computer  has  operated  for  several  days  without  any 
down  time;  however,  the  only  actual  figure  is  the 
2,069  hours  taken  from  the  running  time  meter. 

ADDITIONAL  FEATURES  AND  REMARKS 

Pre-addressed  tapes 

Single  cycle  operation  where  program  is  checked  line 
for  line. 

Pre-determlned  automatic  sequencing. 

Shock-mounted  for  van  installation;  mobile. 

INSTALLATIONS 

U.  S.  Army  Corps  of  Engineers 
Topographic  Engllaeering  Department 
Engineer  Research  and  Development  Laboratories 
Fort  Belvolr,  Virginia 
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MOHROBOT  V 


MONROBOT  32  aaanufacturer 

Monroe  General  Purpose  Computer  Model  \n[  Monroe  Calciilating  Machine  Goi^any 

Electronics  Division 


Photo  by  Monroe  Calculating  Machine  Company,  Electronics  Division 


APPLICATIONS 

Scientific  calculation. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/word 
Decimal  diglts/lnstructlon 
Instructions  per  word 
Instructions  used 
Arithmetic  system 
Instruction  type 
Number  range  .  ± 


Binary  coded  decimal 
20 
10 
2 

200 

Fixed  point 
Four  address 

xxxxx  xxxxx  .  xxxxx  xxxxx 


Basic  pulse  repetition  rate  10  Kc/sec 

Arithmetic  mode  Serial 

liming  Synchronous 

(fetation  Sequential 

Automatic  positioning  of  numerical  results  about 
the  decimal  point. 

STORAGE 

Access 

Medium  Words  Microsec 

Magnetic  Drum  200  16,6T0  max 

hjOOO  digits  of  magnetic  drum  storage. 


Fixed  point  is  centrally  located 


Add  time 
Mult  time 
Div  time 
Construction 


ARITHMETIC  UNIT 

Incl  Stor  Access 
Microsec 
155^000 
600,000 
600,000 

Vacuum  tubes  and  crystal  diodes 


INPUT 

Media  Speed 

Keyboard  Manual 

Punched  Tape  10  char/sec 

Punched  Card  17  cards/sec 

Punched  tape  is  optional  to  60  char/ sec. 

Standard  teletype  or  Klelnsehmidt  smite  for  tape 
processing. 
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Photo  hy  Monroe  Calculating  Machine  Company,  Electronics  Division 


OUTPUT 

Media  Speed 

Printed  Copy  10  char/sec 

Punched  Tape  10  char/sec 

Punched  Card  If  char/sec 

Standard  teletype  or  Kleinachmldt  xmits.  60  chsir/ 
sec.  Punched  tape  and  punched  card  is  optional. 


INSTALLATIONS 

Several  systems  are  at  U.  S.  Air  Force  installa¬ 
tions  in  Japan  and  Germany.  These  are  under  Monroe 
maintenance.  The  systems  Installed  in  the  United 
States  are  not  under  Monroe  maintenance. 

Hbvard  University 


CHECKING  FEATURES 

Parity  checks 

MAID  (Monrohot  Automatic  Internal  Diagnosis)  and 
dual  arithmetic  and  control  units. 
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MOMEOBOT  VI 


MONROBOT  TK  MANUFACTURER 

Monroe  Calculating  Machine  IX  Ifcnrpe  Calculating  lfachln»  Company 


APPLICATIONS 

System  Is  used  primarily  for  hllilng,  and  invoice 
writing . 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 
Binary  dlgits/word  62  hits 

A  plugboard  program  Is  used. 

Instructions  decoded  16 
Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Humber  range  ^  10^® 

System  has  15  registers. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 


Micro sec 

Mlcrosec 

Add 

12,000 

5,000 

Mult 

15,500 

per  decimal  digit  of 

multiplier 

Div 

54,000 

per  decimal  digit  of 

quotient 

Construction  (Arithmetic  unit  only) 
Vaeuum-Ohibes  64 


Diodes  1,000 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Multiplication  is  accomplished  by  manual  input  of 
the  multiplier  digits.  Therefore,  actual  speed  is 
operator  limited. 

During  division  the  quotient  digits  are  printed, 
and  the  actual  speed  is  therefore  printer  limited. 


STORAGE 

No.  of 

No.  of 

Access 

Medium 

Words 

Digits 

Microsec 

Magnetic  Drum  15  18  decimal  dig  12,500  avg 


INPUT 

Media  Speed 

Electric  5!ypevriter  10  char/sec 

Elugboard  10  char /sec 

Plugboard  is  used  for  constants  and  alphabetic 
characters. 

Typewriter  input  is  operator  limited. 


OUTPUT 

Media  Speed 

Electric  Typewriter  10  char /sec 

Humerlcal  and  alphabetic 
IBM  024  Card  Punch  10  char /sec 

Numerical 


Cl RCU LT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  ,  Quantity 

Tubes 

Primarily  5965  T4 

Diodes 

Primarily  IN636  1,000 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

KVA,  computer  O.75 

Volme,  computer  52  ou  ft 

Area,  computer  10.6  sq  ft 

Floor  loading  40  Ibs/sq  ft 

150  lbs  concen  max 
Weight,  computer  450  lbs 

Site  preparation  not  necessary. 


PRODUCTION  RECORD 

Humber  produced  to  date  70 

Number  in  current  operation  70 
Time  required  for  delivery  5-6  months 


COST,  PRICE  AND  RENTAL  RATES 

Computer  with  Typewriter  $9»650 

List  of  additional  equipnent 
IBM  (024)  Intercoupler  $  500 

(IBM  024  -  see  IBM  price  list) 

90-day  guarantee  parts  and  labor.  Service  con¬ 
tract  price  is  $500. 


PERSONNEL  REQUIREMENTS 

One  clerk  is  required  for  each  8-hour  shift. 
Ordinary  typists  are  trained  at  customer  location 
in  one  day. 
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RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY  FUTURE  PLANS 

Ambient  temperature  to  I50  V  Puncljed  tape  output  planned  soon. 

Voltage  margins, 

Ere-aged  tubes  used  throughout. 


ADDITIONAL  FEATURES  AND  REMARKS 

Computer  has  fewer  tubes  (74)  than  any  other 
product  Imown  to  us.  Calculation  is  so  fast 
operator  experiences  no  delay.  System  handles 
fractions  of  any  kind,  feet,  inches,  gross,  dozen, 
board  feet,  etc.  Foreign  currency  such  as  pounds, 
shillings,  pence,  are  handled.  Step-rate  utility 
billing  is  automatically  performed. 

System  operates  as  a  decimal  machine  externally. 
Input  and  output  conversion  axe  automatic.  Decimal 
shift  left  and  shift  right  Instructions  make  this 
possible. 
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MONROBOT  IX 


MON ROBOT  XI 

Monroe  Calculating  Machine  Mark  XI 


MANUFACTURER 

Litton  Industries 

Monroe  Calculating . Machine  Division 


Photo  hy  Monroe  Calculating  Machine  Division 

APPLICATIONS 

The  Monrohot  I’5ark  XI  is  a  stored-program,  general 
purpose  electronic  husiness  computer  capahle  of 
operation  with  a  wide  variety  of  input-output  equip¬ 
ment. 


Instruction  word  format 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 

Binary 

Binary  dlgits/word 

52  including  sign 

Binary  digits/instruction 

16 

Instructlons/word' 

2 

Instmctlons  decoded 

27 

Instructions  used 

27 

Arithmetic  system 

Pixed  point;  programmed 
floating  point 

Instruction  type 

One  address 

Humber  range  q  ^51 

-  1  or  0  to  +  10^  or 

0  to  +  2,  i4t,  485,  64t 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Mlcroseo  Mlcrosec 

Add  9,000  5,000 

Mult  54,000  28,000 

Div  500,000  500,000 

Division  is  programmed. 

Construction  (Arithmetic  unit  only) 

Transistors  I90 

Diodes  1,6T5 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 
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'O’ 


o 


Medlvm 

Magnetic  Erum 


STORAGE 

No.  of  No.  of 
Words  Digits 
1,024  52,768 


Average  Access 
Microsec 
6,000 


PRODUCTION  RECORD 

Humber  produced  to  date  7 

Number  in  current  operation  6 

Time  required  for  delivery  6-9  months 


INPUT 

Media  Speed 

Punched  Paper  Tape  20  char/sec 

Electric  ty^wlter  10  char/sec 

16-key  numeric  keyboard  10  char /sec 

80-column  card  16  col/sec 

Teletypewriter  10  char/aec 

l^e  machine  can  accomodate  any  three  of  the  above 
input  devices  simultaneously.  Punched  paper  tape 
may  be  any  code,  5  to  8  level.  Quoted  input  and 
output  speeds  include  conversion  to  and  from  binary 
as  well  as  translation  of  any  tape  language  to  ma¬ 
chine  code.  Higher  speeds  are  possible  using  pure 
binary  input  and  output. 


OUTPUT 

Media  Speed 

Punched  Paper  Tape  20  char/sec 

Electric  Typewriter  10  char/sec 

80-column  Card  16  col/sec 

Teletypewriter  10  char/sec 

The  machine  can  accomodate  any  three  of  the  above 
output  devices  simultaneously.  Punched  paper  tape 
may  be  any  code,  5  to  8  level. 


CIRCUtT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Tubes 

5727 

Diodes 

Primarily  IN656 
Transistors 
Primarily  2HlH2 


Quantity 

10-50  (10  tubes/output  device) 


2,500 

585 


COST,  PRICE  AND  RENTAL  RATES 

Cost  of  computer  with  operator  desk, 

1  typewriter^  1  tape  reader,  and  1 
tape -punch • 

Additional  Equipment 
16-key  numeric  keyboard 
Tape  Reader 
Tape  Punch 
l^pewrlter 

Buffer  for  third  device 

Above  prices  are  approximate. 

Monthly  rental  of  computer  with  operator  desk, 

1  typewriter,  1  tape  reader,  and  1  tape  punch, 
including  service  $700 

Maintenance  contracting  is  $l,200/year  after 
90-day  service  guarantee. 


$24, 500 

500 

1,250 

700 

2,550 

600 


PERSONNEL  REQUIREMENTS 

Manufactiffer  makes  a  programmers'  school  available 
to  users.  One  operator  is  required  for  each  8-hour 
shift.  Virtually  no  operator  training  is  required. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Conservative  solid-state  design  assures  long  life 
and  wide  margins  under  all  but  the  most  extreme 
operating  conditions,  Iluggable  printed  circuit 
boards  provide  trouble-free  operation  as  well  as 
ease  of  maintenance.  Jfcnrobot  XI  operates  with  full 
+25^  voltage  margins  at  110°P  ambient. 


CHECKING  FEATURES 


ADDITIONAL  FEATURES  AND  REMARKS 


Parity  check  on  input  and  output. 

Parity  may  be  omitted. 

Action  taken  on  parity  failure  depends  upon  pro¬ 
gram.  With  Teletype  or  other  parity-less  codes, 
parity  is  not  used. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  conqtuter  O.85O  Kw  0.940  KVA  0.9  pf 
Volume,  computer  48  cu  ft 

Area,  cooqiuter  I5  sq  ft 

Room  size  10  ft  x  10  ft 

Floor  loading  50  Ibs/sq  3rt 

100  lbs  concen  max 

Weight,  computer  575  lbs 

Systan  requires  I5  amp,  110  volt,  AC,  60  cps  line. 


The  Monrobot  Mark  XI  accepts  alpha-numeric  infor¬ 
mation  in.  any  code  from  up  to  three  independent 
input  devices  and  can  output  Information  to  any 
combination  of  three  independent  devices. 

System  can  simultaneously  prepare  Independent 
output  documents  In  any  format,  and  can  merge 
transaction  and  unit  record  input  tapes  in  any 
format. 


I 
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MOHROBOT  XI 


MON  ROBOT  MU 

Monroe  Multiple-Unit  General  Purpose  Congiuter 


MANUFACTURER 

Monroe  Calculating  Machine  Company 
Electronics  Division 


Photo  hy  Monroe  Calculating  Machine  Company,  Electronics  Division 


APPLICATIONS 

Item  Inventory  and  monetary  accounting. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 


Binary  coded  decimal 
and  sexadecimal 


Binary  dlgits/word 
Decimal  digit s/instruotion 
Instructions  per  word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 

Instruction  type 
Number  range 

Words  may  be  made  up  of  < 
numeric  characters. 


96 

12 

2 

36 

Fixed  point  (arbitrarily 
located) 

Three  address  (modified) 
Variable 

ler  numeric  or  alpha- 


ARITHMETICUNIT 


Add  time 
Milt  time 
Div  time 
Construction 

Basic  pulse  repetition  rate 


Arithmetic  mode 

Timing 

Operation 


Xnclud  Stor  Access 
'  Mlcrosec 
8,D00 
68,000 
7T,000 

VEicuum  tubes  and  crystal 
diodes 

60  Kc/sec  (rapid  access) 
lOlf  Kb/sec  (general 
storage) 

Serial 

Synchronous 

Sequential 
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STORAGE 


\ 


Access 

Media  Words  Mlcrosec 

Magnetic  Drvims-  20,000/drum  25,000  (avg) 

(general  storage) 

Magnetic  Drum  10  (rapid  access)  1,600 

Magnetic  Tape  (2)  12,000/unlt 

The  large  capacity  drums  are  for  general  storage 
and  utilize  saturable  core  reactors  for  treick  selec¬ 
tion.  The  nuniber  of  drums  utilized  is  based  upon 
application  reqjilrments. 


INPUT 


Media 

Keyboard  (KLearnwrlter) 
Keyboard  (Model  28 
Teletype  12  Units) 
Baper  Tape  (Ferranti) 
Ifegnetlc  Tape 


-  Speed 
10  char/sec 
6  char/sec 

200  char/sec 
400  char/sec 


OUTPUT 

Media  Speed 

Paper  Tape  (Flexowrlter)  10  'char/sec 

Printed  Page  (KLexowrlter,)  10  char/sec 
and  Model  28  Teletype) 

Magnetic  Tape  400  char/sec 

r 

CHECKING  FEATURES 

Parity  checks 

MAID  (Monroe  Automatic  Intemal  Diagnosis) 

System  used  for  malfunction  detection  and  location. 


INSTALLATIONS 

System  was  installed  for  the  U.  S.  Air  Force  under 
Contract  Ko.  AF33(6l6)-2158. 
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MONROBOT  MC 


MANUFACTURER 

U.  S,  Naval  Eesearch  Laboratory 


NAREC 

Naval  Reaearch  Eleotronic  Computer 


APPLICATIONS 

Generali  purpose  scientific  calc\ilation  and  data 
processing. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  diglts/word 
Binary  dlglts/lnstruction 
Instructlons/word 
Instructions  decoded 
Arithmetic  system 
Instr^uction  type 
Number  range 
Instruction  word  format 


Binary 

48 

24 

2 

44 

Fixed  point 
One  address 
-1  to  +1 


Address 

Order  | 

4 

4 

4 

M 

Half-word,  six  four-bit  sexadecimal  characters 

Automatic  built-in  subroutines  include  punched 
tape  input  and  output  routines  and  variable  length 
data  transfer  Instructions  (2  address). 

Automatic  coding  Includes  floating  point  interpre¬ 
tive  routines,  containing  standard  mathematlceil  sub¬ 
routines  as  basic  instructions. 

Registers: 

7  -  48  bit  parallel  registers  in  arithmetic  sectloi^ 
including  one  adder  and  one  inverter  of  which 
two  are  directly  programmable. 

1-48  bit  parallel  register  in  control  section 


Official  United  States  Navy  Ehoto 


-1  -  16  bit  parallel  register  in  control  section 
(program  counter) 

1- 48  bit  serial  -  parallel  output  buffer  register 

2- 48  bit  multiple  use  comparator  registers 

1- 48  bit  core  memory  information  register 
1  -  14  bit  core  memory  address  register 

2- 48  bit  and  1  -  l6  bit  manual  switch  registers 


ARITHMETIC  UNIT 

Inol.  Stor.  Access  Exclud.  Stor.  Access 
Microsec  Microseo 

Add  22  ,  6 

^felLt  JOO'SOO  same  (approx  range )=450 

Biv  575-725  same  (approx  range)=650 

Division  =  10  per  digit  (excluding  access)  for 
numerator  =  0 

Construction  (Arithmetic  unit  only) 


lype 

Quantity 

Vacuum  tubes 

5687 

600 

5670 

600 

6AH5 

100 

Total 

1,300 

Transistors 

0 

Crystal  diodes 

16,000 

Arithmetic  mode 

Parallel 

Timing 

Asynchronous 

Gyration 

Sequential 

Input-output  is 

partially  concurrent 

NAREC 
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STORAGE 

Ho.  of  No.  of 

Media  Words  Digits 

Magnetic  core  16,384  786,452 

Memory  cycle  time  is  8  microseconds 
Magnetic  drum  8,192  393,216 

Maximum  drum  access  is  33,533  microseconds 
Magnetic  tape 

No.  of  units  that  can  he  connected  16  Unite 
No.  of  chars/linear  inch  600  Chars/lnch 

Each  line  across  the  tape  contains  2  characters 
of  8  hits  each.  Packing  density  =  300  lines/inch. 
Channels  or  tracks  on  the  tape  l6  Eracks/tape 
Blank  tape  separating  each  record  .75  Inches 


Tape  speed 
Transfer  fate 
Start  time 
Stop  time 

Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 


120  Inches/sec 
72  KC  Chars/sec 
3  MlUlsec 
2  Millisec 

1  Inch 
2400-3600  Feet 
Wylar 


The  above  Information  on  magnetic  tape  is  preliminary 
only,  as  definite  plans  are  nov  being  formulated. 

The  tape  system  should  be  installed  in  the  NAEEC  by 
July  1961. 

INPUT 

Media  Speed 

Magnetic  Tape  120  in/sec 

Paper  Tape  25-100  in/sec 

Dual  speed  photoelectric  reader  at  250  and  1000 
char/sec  using  mylar-aluminum  foil  and  paper  tape. 


OUTPUT 


All  Phllco  transistors  are  used  in  Telemeter  Mag¬ 
netics  Core  Memory. 

Magnetic  Cores 

.050  inch  X  .050  inch  900,000 

Telemeter  Magnetics  50I-IO 
Capacitors  10,000  (core  memory) 

3.000  (arith.  section) 

13,000 

Resistors  20,000  (core  memory) 

7.000  (arith.  section) 

27,000 

CHECKING  FEATURES 

Automatic  comparison  bit  by  bit  of  all  transfers 
between  registers  in  arithmetic  and  control  sections’ 
by  means  of  2  -  48  bit  comparator  registers. 

Magnetic  tape  system  ifill  have  conventional  parity 
checks  and  sense  Instructions. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Power,  air  conditioner' 
■Volume,  computer 
Area,  corgiuter 
Room  size,  computer 
Capacity,  air  conditioner 


23  Kw 
15  Kw 

1,000  cu  ft 
125  sq,  ft 
30  ft  X  80  ft 
25  Tone 


Wei^t,  computer  5,000-10,000  lbs 


Site  preparation  included  concrete  trenches  in 
floor  for  po’wer  ■wiring  and  coaxial  cables.  Power 
Includes  both  M-G  sets  and  electronic  power  supplies. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 


Media  Speed 

Paper  Tape  6O-IIO  char/sec 

High  and  medium  speed  paper  tape  punches 
Magnetic  Tape  120  In/sec 

Line  Printer 

Line  Printer  -will  be  installed  by  July  I96I. 
Speed  of  600-1200  lines/mtnute  is  anticipated. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Tubes 

Quantity 

5687 

600 

5670 

600 

6AN5 

100 

1,300 

Does  not  include 

electrostatic  memory  'which  is 

being  replaced  by  magnetic  core 

memroy. 

Diodes 

IN89 

16,000 

SG22  •  ■ 

1,800 

DR211 

7,000 

IH69O 

4)000 

65OC5 

250 

Zener  Diodes 

65ICO 

550 

(Texas  Instruments) 

651C7 

600 

30,000 

IN09  u£jed.  in  arithmetic  section.  All  others  used 

in  magnetic  core  memory. 

Transistors 

2HI478 

1,000 

2N600 

500 

2N1122 

3,000 

2N1123 

300 

ItjBOO 

COST,  PRICE  AND  RENTAL  RATES 

Total  system  cost  approximately  $1,500,000. 

PERSONNEL  REQUIREMENTS 

One  8-Eour  Shift  Two  S-Hiour  Shifts 


Supervisors  2  2 
Programmers  10  20 
Clerks  2  2 
Engineers  1  2 
Technicians  5  5 


Operation  tends  toward  semi-open  shop.  Includes 
programmers  in  central  facility  and  in  other  groups 
of  the  Laboratory.  Programmers  above  Includes  ana¬ 
lysts  and  coders.  The  above  does  not  provide  for 
magnetic  tape  or  printer  operation.  Technicians 
above  includes  operators. 

Training  made  available  by  manufacturer  includes 
in-service  programming  courses  by  Research  Con^fa- 
tlon  Center  for  rest  of  the  HRL. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Approximately  1  hour  per  shift  is  required  for 
scheduled  maintenance. 

Operating  efficiency  (ratio  of  good  time  to  sched¬ 
uled  operating  time)  has  averaged  855t  over  the  past 
four  years  (1956-I960)  of  full  thae  opera-bion.  This 
is  expected  to  Improve  considerably  in  the  future 
due  to  the  current  replacement  of  electrostatic 
storage  by  magnetic  core  storage. 
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ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  featxnres  include  a  special  console, 
vhich  displays  the  contents  of  core  memory  addxesS’ 
ahd  information  registers  and  permits  direct  manukl 
read  and  write  to  core  memory  locations. 

Unique  system  advantages  include  computation  moni¬ 
tored  from  control  console  without  loss  of  time  to 
stop  computer  at  desired  location  or  instruction  in 
many  different  ways  in  order  to  facilitate  program 
and  machine  checking.  Instruction  code  and  layout 
is  very  simpie  to  use  and  rememherj  yet  is  extreme¬ 
ly  powerful  and  flexible. 

Flexowriters  are  used  in  parallel  to  print  results 
of  several  problems  simultaneously.  A  centralized 
operating  area  consists  of  photoelectric  tape  readers, 
high  speed  punch,  Plexowriter  and  core  memory  console 
adjacent  to  main  control  console. 


FUTURE  PLANS 

Magnetic  core  memory  Installed  in  October  i960. 
Magnetic  tape  system  and  line  printer  will  be 
Installed  by  July  I96I. 


INSTALLATIONS 

U.  S.  Naval  Research  Laboratory 
Washington  '25,  D.  0, 
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NATIONAL  I02A 

national  Casli  Esglster  Company 
Model  CRC  102A 

Built  157  former  Computer  ReBearch  Coii5>any 


MANUFACTURER 


national  Cash  Register  Company 


APPLICATIONS 

Manufacturer 

General  purpose  scientific  applications 

Chemical  Warfare  Laboratories,  U.S.  Army 
Chemicai  Center 
Scientific 

U.S.  Naval  Ordnance  Test  Station  (China  Lake) 
Data  reduction  general  purpose 

U.S.  Naval  Postgraduate  School 
Located  at  Monterey,  California,  the  system  is  used 


Photo  by  U.  S.  Army  Chemical  Center 


for  scientific  applications,  including  student  and 
faculty  research  in  practically  all  phases  of  the 
physical  sciences,  for  data  processing.  Including 
weather  prediction,  and  for  simulation,  including 
electronics  systems  and  games  (business.  Industrial 
and  military). 

Holloman  Air  Development  Center  (ARDC) 

Trajectory  oalcxlLatlons,  heat  transfer  problems,  solu¬ 
tion  of  various  hinds  of  linear  simultaneous  equa¬ 
tions  and  other  algebraic  equations. 
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U.S.  Air  Force  School  of  Aviation  Medicine 
located  at  Brooks  Air  Force  Base,  Texas,  the  system 
is  used  for  matrix  algebra  (Covariance,  symmetric  and 
non-symmetric  mult,  and  inversion  programs,  coit), 
factor  analysis  (Factoring  the  correlation  matrix 
and  rotating  the  factor  vector),  for  general  analysis 
statistics  (Mean,  variance,  and  st.  deviations;  and 
analysis  of  variance),  time  series  analysis  (Circular 
serial  correlation,  autocorrelation.;,  periodograms), 
and  for  Monte  Carlo  methods,  generating  pseudo  random 
fractions  (runs,  means,  frequency). 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 
Inteinal  number  system 
Binary  digits/word 
Binary  dlglts/lnstruction 
Instructions  per  word 
Instructions  decoded 
Instructions.-  used 
Arithmetic  system 
instruction  type 


Binary 

42  (One  for  timing) 

4l 

1 

27 

27 

Fixed  point 
Three  address 


Humber  range 


-(1-2"^)  to 


Photo  by  U.S.  Haval  Post  Graduate  School 
Official  Photograph  U.S.  Havy 


ARITHMETIC  UNIT 

Incl  Stor  Access  Fxclud  Stor  Access 
Microsec  Microsec 

Add  19,900  7,400 

Mult  57,500  25,000 

Div  58,500  25,800 

Construction  5OO  Vacuum  tubes 

4,000  Diodes 

Bapid  access  word  registers  8 
Basic  pulse  repetition  rate  100  Kc/seo 
Arithmetic  mode  Serial 

Timing  Synctironous 

(deration  Sequential 

The  speed  can  be  increased  by  a  factor  of  8  when 
a  buffer  is  used. 


STORAGE 

Media  Words  Mlcroseo  Access 

Magnetic  Drum  1,024  12,500  (avg) 

Magnetic  Tape  112,800/reel  6,000 

Up  to  7  tape  units  may  be  used  with  one  computer. 
Magnetic  drum  rotates  at  46  rev/sec. 
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INPUT 


Manufacturer 

Media  Speed 

nexoToriter'  IJyping  Speed 

Punched  Paper  Tape  10  char/sec 

Magnetic  Tape  1.6  char /mill see 

U.S.  Army  Chemical  Center 
Flexo-wrlter  Typing  Speed 

Punched  Plaper  Tape  10  char/seo 

Magnetic  Tape  64  words/seo 

U.S.  Naval  Ordnance  Test  Station 
Punched  Paper  Tape  ’  10  char/sec 

IBM  Cards  (525  modified)  50  cards/mln 

U.S.  Naval  Post  Graduate  School 
Paper  Tape  10  char/seo 

Cards  60  cards/mln 

240  vords/mln 

Magnetic  Tape  60  words/seo 

School  of  Aviation  Medicine 

Plexowrlter  Typing  Speed 

Punched  Paper  Tape  10  char/sec 

IBM  Cards  50  or  100  cards/mln 

Magnetic  Tape  1.6  char/mlUlseo 


OUTPUT 

Manufacturer 

Media  Speed 

Magnetic  Tape  600  char/sec 

Plexowrlter  10  char/sec 

Punched  Paper  Tape  10  char/sec 

U.S,  Army  Chemical  Center 
Magnetic  Tape  64  words/seo 

Plexowrlter  10  char/seo 

Punched  Paper  Tape  10  ohsur/seo 

U.S.  Naval  Ordnance  Test  Station 
Plexowrlter  10  char/seo 

Punched  Paper  Tape  10  char/seo 

ISM  Cards  (523  modified)  50  cards/mln 

U.S.  Naval  Post  Graduate  School 
A  digital  point  Is  used,  which  operates  Independent¬ 
ly  of  computer.  No  conversion  Is  necessary  for 
plotting.  The  plotter  Is  manufactured  hy  the  Cali¬ 
fornia  Computer  Products  Corporation. 

Paper  Tape  10  char/seo 

Cards  60  cards/mln 

Magnetic  Tape  60  words/seo 

School  of  Aviation  Medicine 
Plexowrlter  10  char/seo 

Paper  Tape  10  char/sec 

Cards  50  or  100  cards/mln 

Magnetic  Tape  600  char/seo 


CIRCUff  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  400 

Tube  types  12 

Crystal  diodes  8, 000 

U.S.  Army  Chemical  Center 
Tube  types  used  Include  I2AT7',  ISBHY,  6BQX,  5687, 
5963,  6080,  5881,  and  6AN5.  System  utilizes  265 
tubes  and  6,000  diodes  and  consists  of  operators 
console,  computer  proper,  and  magnetic  tape  unit. 

CHECKING  FEATURES 

Duplicate  recording  on  magnetic  tape 
"Overflow"  alarm" 

"No  command"  alarm 


POWER,  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

Manufacturer 

Power,  computer  Y.Y  Kw 

Weight,  computer  2,700  lbs 

U.S,  Army  Chemical  Center- 

Computing  system  occupies  I35  cu  ft,  air  conditioner 
48  cu  ft.  The  coD^iuting  system  weighs  3,400  lbs, 
air  conditioner  wel^s  12,000  lbs.  The  capacity  of 
the  air  conditioner  is  6  Tons. 

■U.S,  Naval  Ordnance  Station 
System  operates  a  230v  +5^^  line,  llbera-tes  35,000 
BTU/hour.  Computer  occupies  72  cu  ft  and  12  sq  ft 
(Dimensions  are  30  By  59  by  73  Inches). 

U.S.  Naval  Post  Graduate  School 


Power,  computer  5*5  Kw 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size  Approx 

Floor  loading 


0.71  pf 


7,7  KVA 
108  cu  ft 
360  cu  ft 
18  sq.  ft 
36  sq  ft 
2,800  sq  ft 
200  Ibs/sq  ft 
7OC  lbs  concen  max 
Capacity,  air  conditioner  25  Tons 
Weight,  computer  Approx  2,000  lbs,  total 

Lobby  section  of  one  of  the  school  buildings  was 
partitioned.  False  flooring,  air  conditioning  and 
power  were  installed  In  the  laboratory  section  -which 
houses  two  computers  (CDC  l6o4  and  NCR-CRC-102A) 
and  their  associated  peripheral  equipment. 

School  of  Aviation  Medicine 


Power,  computer  5.5  Kw 
Volume,  computer 
Area,  computer 
Room  size 
Floor  loading 


Capacity,  air  conditioner 
Weight,  computer 
Air  conditioner 
System  required  primary  power  source  due  to  sen¬ 
sitivity  to  power  fluctuations. 


7.7  KVA  0.7  pf 
72  cu  ft 
12  sq  ft 
20  ft  X  12  ft 
225  Ibs/sq  ft 
60  lbs  concen  max 
5  Tons 

2,700  lbs 
central  unit 


PRODUCTION  RECORD 

Manufacturer 
Produced  I6 

(grating  16 

COST,  PRICE  AND  RENTAL  RATES 

U.S.  Army  Chemical  Center 
Approximate  cost  of  basic  system  $70,000 

Approximate  cost  of  additional  equip¬ 
ment  $25,000 

Rental  rates  for  basic  system  $  2,400/month 

U.S.  Naval  Post  Graduate  School 
Computer,  2  tape  drives,  console,  Hexo-wrlter 
(paper  tape  reader  and  punch),  point  plotter  cost 
approximately  $100,000. 

Rental  rates  for  additional  equipment,  to  include 
the  2  IBM  525,  IBM  402,  IBM  082,  and  IBM  026  is 
$600  per  month. 

Approximately  $9,500  per  year  Is  paid  to  the  Na-r 
tlonal  Cash  Register  Company  for  maintenance  service. 

School  of  Aviation  Medicine 
The  102A  Computer  cost  approximately  $80,000. 

The  I26A  Magnetic  Tape  Unit  cost  approximately 

$15,000. 

Two  IBM  Summary  Punches  (No.  525)  rent  at  approximate¬ 
ly  $2,100  per  year. 

Air  Force  personnel  perform  servicing  of  the  system. 


NATIONAL  102  A 


682 


PERSONNEL  REQUIREMENTS 

U.S.  Army  Chemical  Center 
One  8-hour  shift  requires  1  engineer  and  1  techni¬ 
cian-operator. 

U.S.  Naval  Ordnance  Test  Station 
One  8-hour  shift  requires  1  engineer,,  2  programmers, 
and  1  "open  shop"  personnel. 

U.S.  Naval  Post  Graduate  School 
The  computers  are'  available  for  student  and  faculty 
research  Zk  hours  per  day.  Those  students  and  faculty 
vho  have  been  checked-out  on  the  operation  of  the 
computers  and  peripheral  equipnent  are  permitted  out- 
of -hours  production  runs  on  the  computers.  Poten- 
tialJy  the  school  has  approximately  1,000  programmer- 
operators  under  this  system.  At  the  present  time  the 
CDC  1604  operates  approximately  l4  hours  per  day  and 
the  NCR  102A  20  hours  per  day,  7  days  per  week. 

Course  work  is  given  in  the  Engineering  School  on 
programmJjig,  operation  and  applications. 

Seminars  are  given  at  the  school. 

School  of  Aviation  Medicine 

One  8-Hour  Shift 


Analysts  1 
Programmers  1 
Operators  1 
Engineers  1 


deration  tends  toward  open  shop. 

On-the-joh  training  (OJT;  is  given. 

Gulf  Research  and  Developnent  Company 
Central  computing  section  consists  of  1  engineer, 

1  operator,  1  secretary-llhrarian,  and  5  administra¬ 
tive,  numerical  analysis  and  programming  personnel, 
for  subtly  more  than  an  8-hour  shift. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

U.S.  Army  Chemical  Center 

Good  time  3,380  hours 

Attempted  to  run  time  5,200  hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.65 
Figures  based  on  a  2.5  year  period 
Passed  Acceptance  Test  Jun  5*^ 

U.S.  Naval  Ordnance  Test  Station 
Average  error-free  running  period  80  hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.9O 
Figures  based  on  period  1  Jan  55  to  10  Nov  56 
Passed  Acceptance  Test  1  Jun  5^ 

U.S.  Naval  Post  Graduate  School 
Passed  Acceptance  Test  Summer  of  I953 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Since  August  I958,  the  NCR  102A  has  averaged  in 
excess  of  100  hours  per  week  operating  time  and  has 
averaged  less  than  2  hours  per  week  of  forced  down¬ 
time  due  to  equipment  failure.  .  Each  working  day 
there  is  a  two  hour  preventive  maintenance  period. 

School  of  Aviation  Medicine 
Good  time  36  Hburs/Week.  (Average) 

Attempted  to  run  time  5-0  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.90 
Above  figures  based  on  period  from  Fall  5U  to  1  Jul  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

ADDITIONAL  FEATURES  AND  REMARKS 

Holloman  Air  Development  Center  (AHDC) 

Two  systems  have  been  in  use  since  1955.  AMitlonal 
Input/output  equipment  includes  3  maroetlo  tape  units 
(NCR  128),  and  1  summary  card  punch  (IBM  523). 


U.S.  Army  Chemical  Center 
The  three-address  system  permits  ease  of  program¬ 
ming  and  coding  not  present  in  one  or  two  address 
systems. 

,  AddltJ,onal  features  include:  Bit  positions  avail¬ 
able  in  the  structxu'e  of  commands  for  flagging  inter¬ 
nal  addresses  for  automatic  coding  and  repositioning 
of  programmed  routines.  Logic  designed  such  that, 
automatic  links  to  and  from  subroutines  are  accom¬ 
plished  easily.  Ijarge  storage  capacity  and  three- 
address  commands.  Tape  unit  searches  independently 
of  the  computer,  once  the  block  address  is.  set  up. 

High  speed  paper  tape  input  reader.  A  visual  display 
of  the  control  register  while  computing  and  when  idle. 
All  logical  diodes  accessible,  diodes  are  of  cllp-in 
type,  plug-in  units  replaceable  for  repair. 

U.S.  Naval  Post  Graduate  School 
The  system  is  used  primarily  for  the  education  of 
the  officers  in  the  Engineering  School.  Other  comput¬ 
ing  time  after  normal  training  hours  is  used  by  gov¬ 
ernment  agencies  in  the  Monterey  area  on  a  non-inter¬ 
ference  basis. 

The  plotter  output  is  considered  to  be  a  very  val¬ 
uable  part  of  the  system  permitting  rapid  observa¬ 
tion  of  results.  Hie  binary  information  is  plotted 
directly  on  graph  paper,  thus  avoiding  the  problem 
of  converting  to  decimal.  The  plotter  has  three 
plotting  symbols. 

Gulf  Research  and  Developaent  Company 
Auxiliary  equlpnent  consists  of: 

2  NCR  126  Magnetic  Tape  Units. 

Two  Flexowriters,  each  capable  of  serving  as  the  in- 
put-output  device  for  the  computer.  A  third  Flexo- 
writer,  not  modified,  for  input-output  functions. 

One  IBM  5ll4-  Reproducing  Punch,  modified  for  use  as 
an  output  device. 

A  photoelectric  paper  tape  system  based  upon  a 
Ferranti  reader  has  been  constructed. 

Two  more  one-word  recirculating  registers  have  been 
made  addressable,  making  them  correspond  roughly  to 
the  accumulator  and  Q-reglster  of  a  typical  one- 
address.  computer. 

INSTALLATIONS 

Holloman  Air  Developnent  Center  (AHDC) 

Holloman  Air  Force  Base,  New  texlco 

School  of  Aviation  Medicine 
Randolph  Air  Force  Base,  Texas 

Chemical  Warfare  Laboratories 

U.  S.  Army  Chemical  Center,  Maryland 

U.  S.  Naval  Ordnance  Test  Station 
China  Lake,  California 

U’.  S.  Naval  Post  Graduate  School 
Monterey,  California 

A.  V.  Roe,  Ltd. 

Malton,  Ontario,  Canada 

Great  Lakes  Pipe  Line  Company 
Kansas  City,  Missouri 

Gulf  Research  and  Developnent 
P.  0.  Drawer  2038 
Pittsburgh  30,  Pennsylvania 

Polytechnic  Institute  of  Milan 
Milan,  Italy 

Royal  Canadian  Air  Force 
Ednmnton,  Alberta,  Canada 
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NCR  ORC  Model  102  D 


MANUFACTURER 

The  National  Cash  Register  Company 


1  Computer,  2  Control  Consol,  3  High  Speed  Paper 
Tape  Reader,  4  Magnetic  Tape  Units,  5  High  Speed 
Paper  Tape  Punch 


ARITHMETIC  UNIT 


Manufacturer 


Incl  Stor  Access  Exclud  Stor  Access 


Microsec 
Add  7,800 

Malt  21,100-49,100 

Div  21,100-53,200 

Construction 

Rapid  access  vord  registers 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


Mlcrosec 
4,000 
15,000 
15,500 
Vacuum  tubes 
8 

100  Kc/sec 
Serial 
Synchronous 
Sequential 


STORAGE 

Manufacturer  Access 

Media  Wooi^s  Digits  Microsec 

Magnetic  Drum  1,024  43,008  12,500  avg 

Magnetic  Tape  102,000/reel  9l8,000/reel 
Pltman-Dunn  Laboratories 

Ho.  of  Ho,  of  Min  Access 

Media  Words  Dlgits/Word  Microsec 

Magnetic  Drum  1,032  14  octal  or  390 

9  deolanal 

Magnetic  Tape  110,000  Same 


Hioto  by  The  Hational  Cash  Register  Company 

Magnetic  tape  searches  approx.  90"/Bee.,  reads/ 
writes  15"/seo.  (approx.  59  words/sec) 


INPUT 


Manufacturer 

Media 

Paper  Tape  (Fieoojwriter) 
Paper  Tape  (Photoelectric) 
Magnwtic  Tape 
Keyboard  (Plexowriter) 
Punched  Cards 


Speed 

10  char/sec 
200  char/sec 
600  char/sec 
Manual 

4,000  char/min 


Pitman-Dunn  Laboratories 
Keyboard  or  Paper  Tape  6  char/sec 

Hi-Speed  Tape  Reader  I60  char/sec 

Magnetic  Tape  59  words/sec 

IBM  Card  Reader  100  cards/min 

Six  channel  KLeocowriter  is  used.  Cards  contain  4 
words  each. 
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OUTPUT 

Manufacturer 

Media 

Paper  Tape  (Flexowriter) 

High  Speed.  Punch 
Magnetic  Tape 
Punched  Cards 

Pitman-Dunn  laboratories 
Typed  Page 

Paper  Tape  (High  Speed) 

Card  (IBM) 


Speed 

10  char/sec 
6o  char/sec 
600  char/sec 
4,000  char /min 

6  char/sec 
60  char/sec 
100  cards/min 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

.  Tubes  425 

Tube  types  15 

Crystal  diodes  8,500 


CHECKING  FEATURES 

Manufacturer 

Duplicate  recording  on  magnetic  tape 
"Overflo¥"  alarm 
"No  command"  alarm 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  coinputer  T*'7  Kw 

Area,  computer  250  sq,  ft 

Weight,  computer  2,700  lbs 

Pitman-Dunn  Laboratories 


Power,  computer  8.2  Kw 

11.6  KVA  0.71  pf 

Power,  air  conditioner 

61.5  KVA 

Volume,  computer 

154.5  cu  ft 

Volume,  air  conditioner 

2,518  cu  ft 

Area,  computer 

49  sq  ft 

Area,  air  conditioner 

206.5  sq  ft 

Room  size,  computer 

19  ft  X  59  ft 

Room  size,  air  conditioner 

11.  ft  X  25  ft 

Floor  loading 

84  Ibs/sq  ft 

425  lbs  conceu  max 

Capacity,  air  conditioner 

60  Tons  720,000  BTO 

Weight,  computer 

4,110  lbs 

Wei^t,  air  conditioner 

6,600  lbs 

Weight,  cooling  tower 

2,500  lbs 

Power  includes  Input-Output  systems. 


One  5  KVA  and  one  10  KVA  Sol  A  transformers  are 
used  for  voltage  regulation.  Power  outlets  for  mniTi 
computer  and  auxiliary  equipsent  were  Installed.  Air 
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conditioner  services  personnel  and  an  anriog  computer 
also. 


COST,  PRICE  AND  RENTAL  RATES 

tfanuf acturer 

Approximate  cost  of  taslc  system  $65,000 

Approximate  cost  of  additional  equipment 

Magnetic  Tape  Unit  Model  126  $16,000 

High  Speed  Reader  Model  160  9,500 

High  Speed  Punch  Model  170  5,000 

Slexowrlter  2,900 

Rental  rates  for  hasio  system  $2,400/month 

Rental  rates  for  additional  equipment 

Hl^  Speed  Reader  Model  160  275/sioiith 

High  Speed  Punch  Model  170  220/month 

Hexowrlter  150/month 

Pltman-Dunn  Lahoratories 

Conqjuter  w/console,  Flexowriter  mag.  tape  unit,  hl- 
speed  reader,  hi  speed  punch,  including  transportation 
and  Installation  cost  $85,570. 

Off-line  Flexowriter  cost  $2,900  additional. 

IHM  equipment  Includes  2-525' s,  2-026’ s,  1-08.-, 
I-O85,  1-514,  and  1-402,  which  rents  at  $12,624/year. 
Maintenance  for  purchased  equipment  Is  $12,624/yeai'. 


PERSONNEL  REQUIREMENTS 

Pitman-Dunn  laboratories 

One  8-Hbur  Shift 


Analysts 

^Programmers 

Technicians 


Photo  by  the  Georgia  Institute  of  Technology 

Operation  tends  toward  closed  shop. 

Methods  of  training  Includes  basic  programming 
course  and  use  of  the  programming  manuals.  Pro.ijram- 
mers  code  and  run  their  own  problems. 

The  National  Cash  Register  Company 

One  8-Hour  Shift 

Supervisors  1 

Coders,  Programmers  &  Analysts  5 

Technicians  1 

(deration  tends  toward  open  shop.  Individuals  may 
have  programs  entirely  written  by  department  personnel, 
written  by  themselves  with  assistance  from  department, 
or  written  entirely  by  thwmselves.  Individuals  de¬ 
siring  running  time  for  a  problem  most  commonly  supply 
their  own  operator. 

Methods  of  training  used  includes  on-the-job  train¬ 
ing  of  department  personnel,  informal  training  of 
other  research  personnel. 

RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Pltman-Dunn  Laboratories 

Average  error-free  running  period  4  Hours 

Good  time  26  Hburs/Week  (Average) 

Attempted  to  run  time  59  Hburs/Week  (Average) 

Operating  ratio  (Good/Atteiirpted  to  run  time)  0,67 
Above  figures  based  on  period  1  Apr  59  to  50  Apr  60 
Passed  Customer  Acceptance  Test  Jan  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

4  hours  of  preventive  maintenance  is  performed. 

The  National  Cash  Register  Company 
Good  time  28.5  Hburs/Week  (Aver8,ge) 

Attempted  to  run  time  52  Hours/Week  (Average)) 
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High  Speed  Reader 

Operating  ratio  (Good/Attempted  to  run  time)  0.89 
Above  figures  based  on  period  from  Jul  59  to  Aug  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Pitman-Bunn  Laboratories 

Outstanding  features  include  3  address  system,  which 
is  easy  to  use. 


Photo  by  The  Rational  Cash  Register  Compaiy 


FUTURE  PLANS 

Fltman-Bunn  laboratories 

System  expected  to  be  replaced  by  second  quarter 
Fiscal  Year  6l  with  system  comparable  with  DATATROR 
205,.  I®  650,  or  URIVAC  Solid  State. 
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High  Speed  Punch 


Photo  by  The  National  Cash  Register  Company 


INSTALLATIONS 

Dov  Chemical  Company 
Midland,  Michigan 

Rice  aectronic  Computer  Center 
Georgia  Institute  of  Technology 
Atlanta,  Georgia 

Research  and  Development  Division 
The  National  Cash  Register  Company 
Dayton,  Ohio 


The  National  Cash  Register  Con^pany 
Hawthorne,  California 

Pitman-Dunn  Laboratories 
IVankford  Arsenal 
Philadelphia,  Pennsylvania 
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MANUFACTURER 


national  Cash  Register  Corporation  Model  107 


National  Cash  Register  Corporation 


Photo  hy  U.  S.  Naval  Academy 


APPLICATIONS 

Iiooated  in  Ward  Hall,  U.  S.  Naval  Aoademiy,  the  sys¬ 
tem  is  used  to  demonstrate  to  Naval  Academy  faculty 
and  midshipmen,  automatic  calculations  using  a  large 
data  processing/sclentlfic  type  digital  computer. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Decimal  dlglts/word  11 

Decimal  digits/instruction  2 

Instructions/vord  1  +  sign 

Instructions  decoded  22 

Arithmetic  system  Fixed  point 

Instruction  type  Three  address 

Number  range  -(l  -'lO”^)  <  x  <  1- 

The  excess-three  system  of  binary  coded  decimal 
notation  is  used. 


ARITHMETIC  UNIT 


Inoli  Stor  Access 


Operation  Time 

Add 

Mult 

Div 

Construction  (Arithmetic  unit  only) 
Vacuum-tubes  625 

Diodes  2,0l4-0 

Arithmetic  mode  Parallel 

Parallel  by  bit,  serial  by  digit. 
Timing  Synchronous 

Operation  Sequential 


Microsec 

15,000 

40,000 

40,000 
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STORAGE 

No,  of  No.  of  Access 

Media  Words  Digits  Microsec 

Drum  U,600  121,000  5,000 

Magnetic  Tape 

Ho.  of  units  that  can  he  connected  99  Units 
Ho.  of  char /linear  Inch  of  tape  I3I1.  Ghar/lnch 
CNvannels  or  tracts  on  the  tape  10  Tracks/tape 

Blank  tape  separating  each  record  10  Inches 

Tape  speed  I5  Inches/sec 

Transfer  rate  2,010  Char/sec 

Start  time  5  MiUisec 

Stop  time  5  MlUlsec 

Average  time  for  experienced 

operator  to  change  reel  of  tape  120  Seconds 

Ehysical  properties  of  tape 
Width  1  Inch 

Length  of  reel  5,600  Feet 

Composition  Ifylar  or  Acetate 

All  tape  must  initially  he  pre-clocked  off-line.- 


INPUT 

Media  Speed 

Card  (IBM)  100  eards/min 

Magne-tlc  Tape  15  in/sec,  121.char/ln 

Paper  Tape  120  char/min 

Keyboard  (Flexo-wrlter)  Manual 


Media 

High  Speed  Printer 
Magnetic  Tape 
Cards  (IBM) 
Typewriter  (Flexo) 
Paper  Tape 


OUTPUT 

Speed 

600  llnes/mln,  120  char/line 
15  in/sec,  121  char /in 
100  cards/mln 
120  char/min 
120  char/min 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  800 

Diodes  2,500 

CHECKING  FEATURES 

Un-wanted  Digit 
Command  Check 
Overflow 
Conditional  Balt 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer  208  Volts 
Po-wer,  air  coni  208  Volts 
Vol\mie,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Boom  size,  computer 
Capacity,  air  conditioner 
Wei^t,  computer 
Weif^t,  air  conditioner 
Building  -was  modified  for 


5  phase  60  ops 

5  phase  60  cps ■ 

65, 7Y^  ou  ft 
126  ou  ft 
1,711  sq  ft 
18  St  ft 
1,800  sq  ft 
15  Tons 
12,000  lbs 
1,000  lbs 

computer  installation. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  In  current  operation  ■  1 

Prbdiiced  for  U.  S.  Na-vy  Bureau  of  A.eronautios  to 
their  design  specifications. 

COST,  PRICE  AND  RENTAL  RATES 

Basic  System 

Original  cost,  $1,000,000  to  Na-vy  BOAER  (original 
owner).  System  consists  of  control  console,  arith¬ 
metic  section,  high  speed  printer,  8  magnetic  tape 
units,  and  memory  section. 

Additional  Equlpaient 

For  the  IBM  514,  IBM  525,  IBM  024,  the  total  rent  is 
$108.00  per.  mon-th  (including  educational  discount  SOjt). 


PERSONNEL  REQUIREMENTS 

One  8-Eour  Shift 

Supervisors  1 

Operators  2 

Technicians  5 

(deration  tends  toward  open  shop. 

Methods  of  training  used  is  classroom  and  on-the- 
job  training. 

RELI AB I LITY,  OPERATI NG  EXPER I ENCE, 
AND  TIME  AVAILABILITY 

(grating  experience  over  four  year  period  approxi¬ 
mately  985^  of  scheduled  production  at  pre-ylous  loca¬ 
tion  in  Washington,  D,  C.  (Navy  Bureau  of  Weapons). 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  block  search  on  tape  handles 
at  rate  of  6OO  words/sec,  off-line  preparation  and 
verification  of  tape  input,  and  large  memory  -with 
maximum  of  10  word  access. 


FUTURE  PLANS 

Addition  of  X-T  plotter  and  weapons  system  simulation 
for  educational  purposes. 


INSTALLATIONS 

U.  S.  Naval  Academy 
Weapons  Department 
Annapolis,  Maryland 
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National  Cash  Register  Company 


APPLICATIONS 

Majiufaoturer 

Bie  system  is  a  general-purpose  data  processing 
system  for  industrial,  governmental  and  educational 
organizations.  It  is  intended  for  commercial  and 
scientific  applications.  All  commonly-used  Inputs 
and  outputs,  a  magnetic  tape  system  with  unique 
characteristics,  and  flexihillty  in  system  organiza¬ 
tion  result  in  a  powerful  system  with  versatility 
of  appllcat'ibn. 

U.S.  Marine  Corps,  Camp  Lejeune 
Located  on  the  hase,  the  system  is  used  for  USM3 
personnel  accounting. 

■  V.S.  Marine  Corps,  Camp  Pendleton 
Located  at  the  U.  S.  Marine  Corps,  Camp  Pendleton 
the  system  will  he  used  to  maintain  current  magnetic 
tape  records  on  approximately  one  half  the  Active 
and  Organized  Reserve  Establishments  of  the  Marine 
Corps.  Weekly,  Changed  Record  Tapes  will  he  for¬ 
warded  to  Headquarters,  Marine  Corps  to  overlay 


Photo  hy  National  Cash  Register  Conqpany 


Headquarters'  Tape  Records.  Headquarters  will  pre¬ 
pare  personnel  reports  for  itself.  Navy  Department, 
and  Department  of  Defense  from  its  Magnetic  Tape 
Piles.  Meanwhile,  this  Installation  will  prepare 
"Field  Personnel  Reports"  for  14  major  field  commands 
in  the  western  complex.  (DPI,  MCB,  Camp  Iiejeune, 
North  Carolina  performs  the  same  function  for  the 
eastern  complex,  i.e.,  the  other  half  of  the  Marine 
Corps.)  Implementation  of  the  system  is  scheduled 
for  August  i960. 

U.S.  Marine  Corps,  Headquarters 
located  at  the  Arlington  Navy  Annex,  the  system 
Is  utilized  for  military  personnel  accounting. 

The  three  U.S.  Marine  Corps  NCR  30U  Data  Process¬ 
ing  Systems  are  utilized  in  an  integrated  Military 
Personnel  Accounting  and  Reporting  System.  The 
systems  located  in  California  and  North  Carolina 
servicing  the  two  major  Marine  Corps  bases  and  re¬ 
porting  to  the  system  located  in  Washington  D.  C. 
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Photo  by  National  Cash  Register  Company 


American  United  Life  Insurance  Coi^pany 
Located  at  30  W.  Fall  Creek  Parkway,  N.  Rr.  - 
Indianapolis,  Indiana,  the  system  is  used  to  main¬ 
tain  Master  Tape  Files  of  policyholders,  agents, 
payroll,  general  ledger,  mortgages,  securities,  up¬ 
date  dally  any  transactions  that  affect  any  master 
record  or  file,  compute  commissions.  Journalize 
daily  -  Maintain  accounting  controls,  balance  books 
of  account.  Perform  premium  billing  and  policy  con¬ 
servation  advices,  control  disbursements,  bank  re¬ 
conciliations,  and  compute  dividends,  cash  values, 
premiums,  reserves,  interest,  etc. 

S.  C.  Johnson  &  Son,  Inc. 

Located  at  I525  Howe  Street,  Racine,  Wisconsin, 
the  system  is  used  for  order  processing,  inventory 
control,  accounts  receivable,  credit  and  collection, 
freight  allocation,  sales  statistics,  and  allied 
financial  reports. 

National  Cash  Register  Company,  Hawthorne 
Located  at  the  National  Cash  Register's  ELectronics 
Division,  Hawthorne,  California,  the  system  is  used 
for  electronic  data  processing  service  to  business, 
industry  and  government.  Complete  feipilltles  for 
handling  customer  created  input  -  punched  paper 
tape  and  cards.  It  is  used  for  program  check  out 
for  304  customers.  The  system  is  used  internally 
by  the  National  Cash  Register  Company  for  programming 
research,  automated  logical  design,  and  data  pro¬ 
cessing.  Back  up  support  for  other  304  systems  is 
additional  use. 


Bureau  of  Yards  and  Docks 
located  at  the  Bureau  of  Yards  and  Docks,  Washing¬ 
ton  D.  C,,  the  system  is  used  for  the  management  of 
the  Military  Construction  Program,  the  Inventory  of 
Automotive  Equlpuent,  the  inventory  of  Construction 
Equipnent,  and  for  engineering  applications. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  Coded  Decimal 


Alphanum.  char/word 
Alphanum  char/word 
Words/instructlon 
Instructions  decoded 


10 

5-60 
1/2  -  6 

83  one  address 

3T  three  address  w/varlations 
Floating  point 
MICROFLOW  provides  exponents  in  range  of  -50  to 
+  k9  and  automatic  normalizing  of  result 
Fixed  point 

Automatic  alignment  takes  place 


Arithmetic  system 


Instruction  type 


Number  range 


(1 


One  address  (MICROFLOW) 
(Scientific-type) 

Three  address  (Iffijlti-address) 
(Business-type) 

10"^°)  to  +  (1  -  10"^°) 
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Instruction  word  format 

The  command  structure  of  the  30**-  system  is  unique 
in  a  nuniber  of  aspects.  The  instructions  are  basi¬ 
cally  3  address  plus  a  number  of  other  functions 
or  capabilities  that  are  built  into  the  execution 
of  the  instruction.  The  basic  instruction  word 
format  for  arithmetical  operations  such  as  add,  sub¬ 
tract,  etc.,  is  illustrated: 

9  8^7_6  3_b.3  2,l  .0 

Op  A  B  C 


VMS 


AL  Ar  B1  Br 


Cl  Cr 


Op  =  Operation  Code 

A  =  Address  of  Operand 

B  =  Address  of  C^rand 

C  =  Putaway  or  Juiq)  Address 

V  =  Variation.  &  Self -Linking  designator 
M  =  Auto -monitor  level 

S  =  Combinations  of  A,  B,  or  C  to  be  relative  to 
Index  Register 


K  =  Index  Register 

Al,  At  =  left  and  rl^t  field  of  A  Address 

Bl,  Br  =  left  and  right  field  of  B  Address 

Cl,  Cr  =  left  and  rl^t  field  of  C  Address 

®ie  programmer  in  translating  procedures  for  the 
30b  System  will  use  the  HEAT  (National's  Electronic 
Autocoding  Technique)  format.  The  programmer  mi^t 
write  the  following  to  add  the  Old  Quantity  on  Hand 
to  the  Number  Received  to  arrive  at  the  Hew  Quantity 
on  Hand: 

ADD  (V)  (R)  OQOH  QREC  HQOH 

The  HEAT  assembly  process  will  translate  the  HEAT 
format  into  the  necessary  absolute  machine  language. 

It  could  be  considered  that  all  instructions  in 
the  basic  304  Command  List  are  automatic  built-in 
subroutines.  There  are  a  number  of  operation  codes 
that  were  designed  specifically  for  business  data 
processing  such  as  Edit,  Merge,  Move,  Sift  (or  table 
look-up),  and  Summarize  that  are  powerful  instruc¬ 
tions  and  in  some  cases  are  self -incrementing. 

As  an  example,  the  Merge  Instruction  will  serve  to 
lUustrate  the  nature  of  these  business-type  opera- 
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Official  Marine  Corps  Photo 


tions.  Specified  in  HEAT  format  vould  he  the  follow¬ 
ing  mnemonic  designators  and  parameters: 

Designate  first  word,  first  item,  eeich  string 

Humber  of  items  in  each  string 

Relative  position  of  Major  Key  (if  any),  within 
item 

Relative  position  of  Minor  Key  within  item 

Humber  of  keys  (l  or  2)  for  the  Merge 

Length  of  each  item 

Specify  three  exits  (Cutoff  Merge  only) 

HEAT  (national's  Electronic  Autocoding  Technique) 
was  in  operation  before  the  first  deliveries  of  the 
national  304  System.  This  system  enables  systematic 
organization  in  the  approach  to  a  problem,  an  assembly- 
compiler  and  a  complete  library  of  generators,  ser¬ 
vice  programs,  and  subroutines.  COBOL  or  COBOL-like 
language  will  become  part  of  the  system  in  a  reason¬ 
able  time. 

Each  Instruction  may  be  relative  to  one  of  10 
Relative  Index  Registers.  The  particular  Index 
Register  and  the  portions  of  the  instmiction  which 
are  to  be  relative  are  specified  within  the  instruc¬ 
tion. 


Camp  Lejeune,  H.  C. 

ARITHMETIC  UNIT 

Operation  Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microseo 

MICRO-PLOW  SIHGLE  ADDRESS  MODE 


Add 

120 

6o 

Mult 

1,520 

1,260 

Dlv 

3,480 

3,420 

BUSIHESS- 

-TIPE  THREE  ADDRESS 

Add 

Mult 

60  (lO+R+L) 

60  (l-7+R+L+X) 

6o 

60 

(9+R+l) 

(16+R+L+x) 

Dlv 

60  (i4+R+L+2ia+'r) 

60 

(13+R+L+2Q+Y) 

H  =  1  If  relative  to  Index  Register 
R  =  0  If  not 

L  =  2  If  self -linking  occurs 
L  =  0  If  not 

X  =  Sum  plus  significant  digits  of  multiplier 
Q  =  Humber  of  digits  in  quotient 

I  =  Sum  of  digits  of  the  quotient 

Construction  (Arithmetic  unit  only) 

Due  to  interlaced  circuitry,  number  of  elements 
are  Included  in  the  total  for  the  304  Processor. 
Arithmetic  mode  Serial  by  word,  parallel  by  character 
The  adder  is  Implemented  with  two  diode-matrix 
half  adders  and  one  diode  full  adder. 

Timing  Synchronous  in  Central  Processor 

Asynchronous  to  dr  from  peripheral  units 
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Merge  Flow  Diagram 


(^ration  Sequential  internally 

Concurrent  with  copy  or  search  of 
magnetic  tape  or  printing 


STORAGE 


Manufacturer 

No.  of  No.  of 
Words  Alpha-Numeric 
2400-4800  24,000-48,000 
850,000  8,500,000 


Media 

Magnetic  Core 
Magnetic  Tape, 
per  reel 

No.  of  units  that  can  he  connected 
No.  of  chars/linear  inch  of  tape 
Channels  or  tracks  on  the  tape 
(including  parity  and  markers) 
Blank  tape  separating  each  record 
Tape  speed 

Transfer  rate  (alpha-numeric 
characters) 

Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel 


64 

200 

8 


150 

50,000 

5.5 

5.5 


Access 
Microsec 
6/alphanum 
2  1/2  min 

Unite 

Chars/inch 

Tracks/tape 

None 

Inches/seo 

Chars/sec 

MiUisec 

Millisec 


50  Seconds 


Physical  properties  of  tape 

Width  1/2  Inch 

Length  of  reel  '5,600  Feet 

Coi^Bltlon  1  mil  mylar,  laminated 

The  unique  50h  magnetic  tape  system  is  composed 
of  suh-systems  of  National  550  Controllers  and 
National  552  Magnetic  Tape  Handlers.  The  Central 
504  Processor  may  handle  up  to  eight  550  Controllers, 
and  each  Controller  may  handle  up  to  eight  Handlers 
to  provide  an  upper  limit  of  64  Handlers  available. 

A  record  on  magnetic  tape  may  contain  10  or  more 
words.  Multiple  variable -length  records  may  he 
written  onto  magnetic  tape  with  a  single  accelera¬ 
tion.  The  contents  of  one  magnetic  tape  may  he 
read  and  simultaneously  written  onto  another  tape 
unit  until  a  desired  record  is  reached.  The  copying 
may  he  shared  with  computing,  printing,  input  or 
output.  Several  copy  operations  may  he  in  progress 
simultaneously. 

All  conditions  which  may  arise  during  magnetic 
file  operations  are  automatically  detected  and  iden¬ 
tified  by  the  Processor  without  programmed  testing. 
Then  a  standard  routine,  called  STEP  (Standard  Tape 
Executive  Pro^am),  will  perform  all  tape  management 
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>*>■ 


Eroduotion 


operations  Including; 

Repeat  In  case  of  error,  write  "SRlp"  record  after 
proper  number  of  tries 

Repeat,  or  Jump,  on  busy  Handler  or  Controller 
Indicate  atteigrt;  to  use  looRed-out  tape 
Alternate  Tape  Units  at  end  of  tape 
Tape  Identification,  and  label-checking 
Memory  dump,  and  rescue  points 
Log  of  tape  operations 

Executive  control  over  sequencing  from  one  program 
to  the  next,  or  overlays 

The  time-sharing  ability  of  magnetic  tape  copy  allows 
for  convenient  flle-spllttlng,  or  multi-programming 
of  different  jobs  where  reference  to  the  file  is  for 
less  than  every  record.  Thus,  ooiiq)letely  Independent 
programs  can  be  written  and  checked  out,  then  tied 
together  with  the  timing  Interlace  being  performed 
by  the  equlpnent. 

In  order  to  Improve  the  efficiency  of  Magnetic  File 
Operations,  any  quantity  of  numeric  Information  may 
be  packed  from  6-blt  code  to  4-bit  code  with  a  sln- 


Photo  by  National  Cash  Register  Company 

gle  instruction.  Thus,  utilization  of  tape  storage, 
and  transport  speed,  will  both  be  Increased  by  5OS0 
for  numeric  Information. 

When  the  packed  Information  Is  brou^t  into  memory, 
a  single  instruction  will  reverse  the  transforma¬ 
tion.  Only  that  Information  requiring  arithmetic 
operation  need  be  unpacked;  sorting,  table  lookup, 
and  all  other  logical  operations,  can  be  performed 
on  packed  information. 

U.S.  Marine  Corps,  Camp  Lejeune  Access 
Medium  No.  of  Words  No.  of  Digits  Microseo 
Core  Manory  2400  10  6o/word  time 

U.S.  Marine  Corps,  Camtp  Pendleton 
Magnetic  Core  2400 

U.S  Narine  Corps,  Headquarters 
Magnetic  Core  2400 

Magnetic  Tape  ^4, 000 

American  United  Life  Insurance  Company 
Magnetic  Core  4800 

Magnetic  Tape  85O, 000 
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Camp  Pendleton,  California 


S.  C.  Johnson  &  Son,  Inc.  Access 

Medium  Ho.  of  Words  No.  of  Digits  Microsec 

Magnetic  Core  2t00  10 

National  Cash  Register  Company,  Havthorne 
Magnetic  Core  ■  4800  6/alpha- 

num,  chaz* 

Magnetic  Tape  1.08  million  word/reel  3  min 

(lO  char/word) 

Bureau  of  Yards  and  Docks 
Magnetic  Core  4800  48,000  60 

Magnetic  Tape  may  he  considered  as  storage  medium. 


INPUT 

Manufacturer 

Media  Speed 

Punched  Cards  2000  cards/min  Photo-electric 

Punched  Paper  Tape  1800  char/seo  Photo-electric 

Magnetic  Tape  50  Kc  alpha-numeric 

Punched  Cards  and  Punched  Paper  Tape  may  he  handled 
on-line  with  the  3P4  Propesspr  or  converted  to  mag¬ 
netic  tape  with  the  320  Multi-Purpose  Converter. 


U.S.  Marine  Corps,  Camp  Lejeune 
Media  Speed 

Magnetic  Tape 
Punched  Cards 
Flexowriter  typing 
Flexowriter  Paper  Tape 

U.S.  Marine  Corps,  Camp  Pendleton 
Magnetic  Tape 
Punched  Cards 
Console  Typewriter 

U.S.  Ifarine  Corps,  Headquarters 
Magnetic  Tape 
Punched  Cards 
Punched  Paper  Tape 
Flexowriter 

American  United  Life  Insurance  Company 
Paper  Tape  Reader  2,000  char/sec 

Optical  Reader  -  choice  6f  5  codes 

Punched  Card  Reader  2,500  cards/min 

90  column  cards  -  read  optically 
Magnetic  Tape  30,000  char/sec 

200  char/in  -  5,600*  reels 
Console  !?ypewrlter  10  char/sec 

Modified  Flexowriter 
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S.  C.  Johnson  &  Son,  Inc. 

Media  Speed 

Magnetic  Tape  30,000  char/sec 

Punched  Paper  Tape  1,800  char/sec 

Punched  Cards  2,000  oards/min 

Console  Flexowriter  10  char/sec 

National  Cash  Register  Company>  Havthome 
NCR  380  Card  Reader  2,000  cards/mln 

NCR  360  Paper  Tape  Reader  1,800  char/sec 

Console  10  char/sec 

Magnetic  Tape  30,000  char/sec 

The  Paper  Tape  Reader  can  handle  6  codes.  Three 
core  matrices  are  on  the  omit. 

Bureau  of  Yards  and  Docks 
Magnetic  Tape  g  •  30,000  char/sec 

3600  ft  =  8.5  X  10“  char 
Paper  Tape  1,800  char/sec 

3  code  option,  10  char/in 
Punched  Cards  2,000  cards/mln 

1  cord  =  80  chars 

Console  ijypewrlter  10  char/sec  max. 

Manual  type-in  or  paper  tape  read 


OUTPUT 

Manufacturer 

Media  Speed 

Punched  Paper  Tape  60  char/sec 

Line  Printer  85O-1200  printing  850  alpha  numeric 

5040  spacing  1200  numeric 

Punched  Cards  100  cards/mln  (llnes/mln) 

Magnetic  Tape  30,000  char/sec 

The  Paper  Tape  Punch  or  the  ^gh  Speed  Line  Printer 
may  he  controlled  on-line  hy  the  30l^  Processor  or  off¬ 
line  hy  the  320  Jtati-Purpose  Converter.  The  Line 
Printer  may  also  he  controlled  off-line  hy  the  322 
Printer  Converter.  Punched  cards  can  he  produced 
off-line  using  an  IBM  523  with  source  information  on 
magnetic  tape  and  under  control  of  the  320  Converter. 

U.S.  Marine  Corps,  Camp  Lejeune 
Magnetic  Tape 

laexowriter  typing  &  punching 

Punch  Cards 

Printer 

IBM  Type  523  as  IBM  card  output  media 
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v,s.  o«p., 

Media 
Printer 
PunoUedL  CBrd.B 

jjagnetlc  Tape 

“°“®°'-U.Kto?Corp8,  Headquarters 

Magnetic  Tape 

-‘>2 1‘  sJw  s:*  -  “ 

tegnetlc  tape 

^ted  numeric 

*Hi^  Speed  Trlater  llnes/mia  nume 

^  60  char/Beo 

Paper  Tape  Funon  ^0.000  cbsr/seo 

Magnetic  Tape  .. 

Post  reads  all  wi  char/sec 

console  Typewriter 

*  totercoimeot^  tovice  llnes/mmute 


S,  C.  Johnson  S>  Son, 

Media  ^0,000  ohar/sec 

Magnetic  Tape  60  ohar/sec 

Punched  Paper  Ta^  ^^0  char/sec 

Console  Flexowriter  llnes/sto 

BIA  Speed  o+er  Company,  Hawthorne 

Batlonal  „  600-900  llnes/mln 

SCR  5^  Hl^  Speed  Line 
Printer  „  ^  60  char/sec 

RCa  5T0  Pun®^  Paper  P®  cards/ffliP 

50,000  C^M=  converter. 
Magnetic  Ta;^  j^iue  with  the 

Card  punch  i  ^  pg<,jjs 

Bureau  of  OPO  char/sec 

“^‘"«Te.5  .  io‘ 

Speed  Printer  char/sec  max. 
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CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

!I^pe  Quantity 

Diodes  8,000 

Transistors  4,000 

Magnetic  Cores  158,400  -  516,800 

24,000  to  48,000  Alpha-numeric  charsicters 
The  above  data  applies  to  the  Central  Erocessor 
only. 

CHECKING  FEATURES 

FIXED 

Processor 

All  transmission  of  data  hetveeu  the  Processor  and 
peripheral  units  is  checked  for  parity  hy  character, 
plus  echo  check  for  correct  number  of  characters. 

All  transmission  of  data  in  and  out  of  the  magnetic 
core  memory  is  verified  by  a  check  character  with 
each  word. 

Magnetic  File  (^rations 
All  recording  on  magnetic  tape  is  immediately 
checked  by  re-reading  at  a  check  head  placed  immedi¬ 
ately  behind  the  write  head.  Checks  are  made  for 
parity  on  each  character,  longitudinal  parity  check 
over  each  record,  character  count  on  each  record. 


proper  bounding  of  each  record,  and  timing  check. 
These  are  separate,  independent  checks  with  any 
conceivable  out  of  the  ordinary  occurrence  being 
detected  by  at  least  2  of  these  checks. 

These  same  checks  are  in  effect  when  reading  and 
while  the  tape  to  tape  transfer  (off-line  copy)  is 
in  progress. 

Hlf^  Speed  Paper  Tape  Reader 
Duplicate  photo-electric  reading,  duplicate  trans¬ 
lation,  error  halt  on  inadmlssable  characters,  are 
fixed  checking  features  as  well  as  automatic  detec¬ 
tion  of  paper  tape  slippage,  undue  drifting  on  stops, 
and  broken  tape  detection  -  distinguished  from  end 
of  tape. 

EU.^  Speed  Card  Reader 

The  fixed  checking  features  are  duplicate  photo¬ 
electric  reading  and  duplicate  translation,  error 
halt  on  Inadmlssable  characters,  and  also  automatic 
verification  of  clocking  and  column  count,  and  de¬ 
tection  of  out-of -registration  or  slippage. 

High  Speed  Line  Printer 

Automatic  check  for  non  data  characters,  correct 
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nxmber  of  characters,  correct  number  printed,  and 
each  hammer  must  fire  one  and  only  once  per  line. 
Continuous  check  on  the  integrity  of  Information 
stored  in  the  printer  buffer  during  printing,  each 
buffer  position  printed  once  and  only  once-also  each 
hammer.  Continuous  magnetic  reading  of  special  track 
on  print  cylinder  so  that  printer  electronics  "knows" 
the  position  of  the  cylinder  with  answer-back  to 
printer  buffer  verifying  that  the  print  cylinder  po¬ 
sition  at  the  moment  each  hammer  is  fired  is  the 
same  as  the  character  stored  in  the  corresponding 
buffer  position.  There  are  two  complete  individual 
sets  of  circuits  operating  at  different  voltages-one 
from  buffer  positions  to  activate  corresponding 
hammers  and  one  activated  by  hammer  action  back  to 
buffer  position.  This  answer-back  verifies  not  only 
correct  character  printed  but  also  that  the  hammer 
was  fired  at  the  precise  instant  to  print  the  charac¬ 
ter  clearly  and  with  proper  alignment.  The  vertical 
format  loop  will  halt  the  printer  if  it  is  parted. 
Also,  all  control  configurations  (15  possible)  in  the 
vertical  format  loop  must  have  even  parity,  contin¬ 
uously  checked. 


Camp  Pendleton,  California  ' 


High  Speed  Paper  Tape  Punch 
Fixed  checking  features  include  echo  check  off 
punch  dies  to  verify  actual  character  punched  and 
detection  of  paper  tape  exhausted  or  broken. 

OPTIOHAL 

The  Paper  Tape  Keader  and  Paper  Tape  Punch  check 
for  character  parity  on  codes  that  are  checkable. 

Certain  periphery  units  contain  sequence-controlled 
circuitry  to  test  for  proper  operation  and  insure 
proper  electronic  functioning. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer,  basic  system  38.5  Kw  48.1  KVA  C.8  pf 
Power,  air  condi,  package  12  Kw  15  KVA  0.8  pf 

Volume,  computer  65p.S  cu  ft 

Area,  computer  15^.2  sq  ft 

Room  size  1,200  sq  ft 

Above  includes  basic  system  with  Tape  Controller, 

six  Tape  Handlers,  a  Line  Printer  and  a  Card  Reader. 
Volume,  air  conditioner  400  cu  ft 

Area,  air  conditioner  50  sq  ft 

Room  size,  computer  120  sq  :ft 
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Cajioclty,.  air  conditioner  15  Tons 

Weight,  oongniter  10,850  lha 

Wel^t,  Air  conditioner  2,000  lha 

Floor  loading  110  Iha/aq  ft 

Weight  la  distributed  around  perimeter  of  frames. 
Site  preparation  requirements 
She  specific  site  preparation  requirements  will 
vary  from  installation  to  installation,  depending 
on  available  facilities,  "show  case"  considerations, 
and  policy. 

General  requirements  for  physical  environment  in¬ 
clude  air  conditioning,  humidity  control,  and  pro¬ 
visions  for  maintenance  of  equlpnent.  There  can  be 
flexibility  in  construction  as  pertains  to  the  use 
of  false  flooring,  ceilings,  or  conduits.  It  is 
usually  recommended  that  false  flooring  be  used,  as 
the  area  under  the  false  floor  serves  the  dual  pur¬ 
pose  of  protecting  cables  and  eliminates  supply 
ducts  for  conditioned  air.  A  false  celling  elimi¬ 
nates  the  need  for  return  ducts.  The  power  specifi¬ 
cations  call  for  120/208  volts,  three-phase,  four 
wire,  60  cycles. 

U.S.  Marine  Corps,  Camp  Lejeune 
Power,  computer  ^5*76  Kw  KVA  0.8  pf 

400  H  Rawer  18.24  Kw  22.8  KVA 
Power,  air  cond  11.0  Kw  12.2  KVA 


Volume,  computer 
Volimie,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Capacity,  air  conditioner 
Weight,  coinputer 
Weight,  air  conditioner 


650  cu  ft 
32,630  cu  ft 
147  sq  ft 
2,190  sq  ft 
27  Tons 
15,000  lbs 
5,000  lbs 


Air  conditioning  space  partitioned  off  from  exist¬ 
ing  warehouse.  False  ceiling  and  new  raised-floor 
designed  expressly  for  computer  installation  was  pro¬ 
vided.  A  remote  installation  including  compressors, 
air  handling  units,  and  evaporative  condenser  was 
installed.  A  new  electrical  service  including  225 
KVA  transformers  capacity  installed. 

U.S.  Marine  Corps,  Camp  Pendleton 
Power,  computer  35.5  Kw  .  44.4  KVA  0.8  pi 

Power,  air  condl  32.2  Kw  40.4  KVA  0.8  pf 

Volume,  computer 


635.2  cu  ft 
455  cu  ft* 

147.0  sq  ft 
51  sq  ft* 

1,860  sq  ft 
350  sq  ft 
96  Ibs/sq  ft  (Avg) 
155  lbs  concen  max 
25  Tons  ■ 

13,130  Iba 
7,200 


Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Boom  size,  computer 
Boom  size,  air  conditioner 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 
Wel^t,  air  conditioner 

*IJoes  not  include  air  filtering  equlpnent  or  input/ 
output  plenums. 

Site  is  located  in  a  warehouse  building.  False 
ceiling,  false  flooring,  air  conditioning,  power 
substation  Installed.  Data  Processing  Installation 
covers  14,000  sq  ft  and  Includes  KAM  equipment, 
office  spaaej-card  and  paper  storage  space,  rest 
rooms,  as  well  as  NCR  304  EDF  Equipment.  Total  cost 
^75,000. 

U.S.  Marine  Corps,  Headquarters 
Power,  computer 
60  CPS  and  400  CPS. 


Power,  air  condl  28 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
area,  air  conditioner 
Boom  size'  Between  16 


Kw  58.1 

KVA 

Kw  35 

KVA 

15,200 

cu 

ft 

3,360 

cu 

ft 

1,900 

sq 

ft 

280 

sq 

ft 

and  2000 

sq 

ft 

0.8  pf  ■ 


48.1 

KVA  0.8 

650 

cu  ft 

600 

CU  ft 

150 

sq  ft 

200 

sq  ft 

2,000 

sq  ft 

600 

sq  ft 

110 

Ibs/sq  ft 

30 

Tons 

11,000 

lbs 

3,000 

lbs 

Floor  loading  250  Ibs/sq  ft 

Floor  loading,  conqiuter  100  Ibs/sq  ft 

Gapacity  25  Tons 

Weight,  couqniter  12,950  lbs 

Site  was  Installed  in  a  brick  building  with  con¬ 
crete  floors.  Completely  overhead  air  conditioning 
delivery  concealed  by  fsdse  ceiling.  Raised  false 
flooring  for  concealment  of  power  and  logic  cables. 

American  United  Life  Insurance  Company 
Power,  computer  38.5  Kw 
(basic  system) 

Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Boom  size,  computer 
Room  size,  air  conditioner 
Floor  loading 
Capacity,  air  conditioner 
Weight,  cooquter 
Weight,  air  conditioner 

Site  preparation  requirements 
Due  to  the  physical  structure  of  the  existing  build¬ 
ing,  the  location  of  the  computer  area  within  the 
building,  and  the  requirement  for  a  separate  air- 
conditioning  system,  the  following  additions  and 
modifications  were  made  at  this  site.  A  30  ton  air- 
conditioning  and  air  handling  system  was  installed 
composed  of  three  ten  ton  chilled-water  coolers  and 
an  air  handling  system  capable  of  moving  9,000  cubic 
feet  of  air  per  minute.  This  system  provided  for 
autoiiiatlc  tesperature  and  humidity  controls .  geared 
to  control  the  computer  room  to  hOjt  relative  humidity/ 
and  749F  temperature.  The  control  system  was  built 
around  Johnson  Controls  with  Bristol  seven-day  re¬ 
cording  devices.  Air  was  delivered  directly  under 
the  raised  floor  with  dampened  registers  around  the 
periphery  of  the  room  to  properly  distribute  the  in¬ 
coming  conditioned  air.  Return  air  was  vented  through 
the  celling  in  registers  into  an  air  plenum  between 
the  false  oelllpg  and  the  exflstlng  ceiling  and  re¬ 
turned  to  the  alr-oondltlonlng  equlpoent.  The  raised 
floor  was  set  ten  Inches  above  the  concrete  slab. 

The  false  ceiling  tos  installed  eight  and  one-half 
feet  above  the  raised  floor,  and  in  the  location 
selected  was  twenty  inches  below  the  previously 
existing  ceiling.  A  masonry  wall  was  contracted  two 
feet  inside  the  existing  brick  and  masonry  walls  of 
the  building  and  supplemented  by  movable  steel  and 
glass  partitions  where  the  room  was  divided  away  from 
exterior  walls.  The  raised  floor  is  of  cast  aluminum 
in  sections  eighteen  Inches  square  with  a  vinyl  floor 
covering.  Power  and  water  were  delivered  to  the 
equipment  room  from  existing  central  supply  within 
the  building  itself.  The  computer  area  itself  has 
been  equipped  with  ttizak  installation  and  an  Inter- 
carnmninlcstlng  system  utilizing  the  existing  speakers. 

S.  C.  Johnson  &  Son,  Inc. 

Power,  computer  70  KVA 

Power,  air  conditioner  20  KVA 

Volume,  computer  740  cu  ft 

Area,  computer  I60  sq  ft 

Area,  air  conditioner  300  sq  ft 

Boom  size,  computer  1,300  sq  ft 

Room  size,  air  conditioner  700  sq  ft 

Capacity,  air  conditioner  20  Tons 

Site  preparation  Included  trenching  of  floor  to 
provide  dUCts  and  cable  to  equipment. 
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Bower,  computer  1(4  Kw  55  KVA  6.'8  pf 

Power,  air  condition  24  Kw  50  KVA  0.8  pf 

Volume,  computer  790  cu  ^ 

Volume,  air  conditioner  800  cu  ^ 

Area,  computer  166  sq,  ft 

Area,  air  conditioner  100  sq  ft 

Boom  size,  cosiputer  1,800  sq  ft 

Room  size,  air  conditioner  240  sq  ft 

Floor  loading  110  Ibs/sq  ft 

Capacity,  air  conditioner  30  Tons 

Weight,,  computer  13,560  lbs 

Weight,'  air  conditioner  4,000  lbs 

Site  included  along  with  construction  of  new  build¬ 
ing  in  1956.  False  flooring  has  been  installed  -to 
support  a  304,  320,  330,  9-332s,  340,  360, 3T0,  380, 
and  514. 

Bureau  of  Yards  and  Docks 

Power,  computer  32.0  Kw  40  KVA  705(  min  pf 

Volume,  conrputer  10,440  cu  ft 

Volume,  air  conditioner  4,536  cu  ft 

Area,  computer  1,305  sq  ft 

Area,  air  conditioner  432  sq  ft 

Room  size,  ccnqiuter  59  Yt  4  in  long 

22  ft  0  in  wide 
8  ft  0  in  high 

Room  size,  air  conditioner  12  ft  4  in  wide 

35  ft  0  in  long 

10  ft  5  in  high 

Floor  loading  250  Ibs/sq  ft 

Capacity,  air  conditioner  30  Tons 

Weight,  cootputer  12,950  lbs 

,  ,  Hew  cinder  block  building,  of  2, 556  square  feet  was 
■built  to  house  -the  data  processor. 


PRODUCTION  RECORD 


Humber  produced  to  date  6 

Huaiber  in  current  operation  6 

Humber  in  current  production  l4 

Humber  on  order  23 

Anticipated  production  rates  2  per  month 
Time  required  for  delivery  I8  months 


COST.  PRICE  AND  RENTAL  RATES 


Manufacturer 


Model 

Monthly 

Purchase 

Ho. 

Component 

Rental 

Price 

304 

Data  Processor  includ¬ 
ing  Control  Console 
(2,000  Word  Memory"  plus 
400  Special  Words) 

$5,730 

$366,600 

304 

Data  Processor  includ¬ 
ing  Con-trol  Console 
(4,000  Word  Memory  plus 
800  Special  Words) 

6,560 

420,000 

304-2 

Data  Processor  includ- 

6,24o 

399,200 

Ing  Control  Console 
(2,000  Word  Memory  plus 
400  Special  Words);  with 
Micro-Flow,  Magnetic  Char- 
^ter  Input,  &  Multiple 
Printer  Output 

304-2  Data  Processor'  including  7,070  452,600 

Control  Console  (4,000 
Word  Memory  plus  8OO 
Special  Words);  with  Micro- 
Flow,  Magnetic  Character 
Input,  &  Multi^e  Printer 
Output 


320  Universal  Off-line  $1,9T0  $126,000 

Converter 

322  Off-line  Printer  Converter  710  45,000 

330  Magnetic  Tape  Controller  -  1,740  111,000’ 

30  KC 

332  Magnetic  Tape  Handler-30  KC  4l5  26,300 

JSUO  Hl^-Speed  Line  Printer  1,940  124,300 

340-2  Hl^-Bpeed  Line  Printer  1,970  126,225 

351  Type-writer  Printer  (Extra)  70  3>400 

354- 2  Card  Punch  Buffer  6OO  28,800 

355- 2  Sorter  Buffer  7OO  33,550 

360  Hi^-Speed  Paper  Tape  510  32,800 

Reader 

570  Hi^<”Speed  Paper  Tape  Punch  280  17,800 

3to  Hl£^-Speed  Punched  Card  490  31,100 

Reader 

402-1  Magnetic  Character  Sorter  1,700  62,000 

Maintenance/Service  Contracting 

MEilntenance  and  service  ■will  be  furnished  to  suit 
the  individual  needs  and  schedules  of  each  installa¬ 
tion.  On  lease  arrangements,  the  cost  of  maintenance 
is  Included  in  the  rental  rates.  Where  the  equip¬ 
ment  is  purchased,  a  maintenance  contract  Is  avail¬ 
able. 

U.S.  Marine  Corps,  Camp  Lejeune 
Basie  System 

Components  Monthly  Rental 

1  Jui6o  -  30Jun  61 

304  Data  Processor  includ-  $5,730 

ing  Console  (2400  ■word 
memory) 

320  Universal  Converter  1,970 

340  High  Speed  Printer  1,940 

330  Magnetic  Tape  Controller  1,740 

3^  Hl^  SpeecC  Punched  Card  490 

Reader 

332  Magnetic  Tape  Handler  at 

$520.00  each 


at  $415.00  each 

Additional  Equliment 
I^pe  523  Summary  Punch 


2.075 

$13,945 

$  75 


Maintenance  and  service  provided  by  contractor  at  no 
additional  charge  when  renting. 

U.S.  Marine  Corps,  Cainp  Pendleton 
Rental  contracting  and  rates  for  basic  system 
Monthly  rental  rate  effective  1  July  i960  -  $13,945. 
304  Data  Processor  (l)  $5730  -  330  Mag  Tape  ControU'-r 
(1)  $1740  -  340  Printer  $1940  -  320  Converter  (l) 
$1970  -  532  Mag  Tape  Handler  (5)  $2075  -  380  Card 
Reader  $490. 

Additional  equipment 

IBM  525  Card  Punch  -  $88  per  month. 


Maintenance  perforaed  by  HCR  personnel;  cost  includ¬ 
ed  in  monthly  rental. 

U.S..  Marine  Corps,  Headquarters 

Eff  1  Jul  60 


304  Data  Processor  including  $5,730 

Console  (2400  'word  "memory) 

320  Universal  Converter  1,970 

340  Hi§di  Speed  Printer  l,94o 

330  Magnetic  Tape  Controller  l,74o 

332  Magnetic  Tape  Handler,  8  at  3,320 

$415.00  each 

380  High  Speed  Punched  Card  Reader  490 


523  IBM  Gang  Summary  Punch 


Total  monthly  rental  for  I76  $15,275 


hours  usage 


Maintenance  and  service  contracting  included  in 
rental  costs. 
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S.  C.  Johnson  &  Son,  Inc. 
Component 

yA  Erocessor  including  Console 
530  Controller 
Erinter 

322  Erintw  Controller 
332  Magnetic  Tape  Iftiit  (9) 

360  Paper  Thpe  Reader 
370  Eaper  Tape  Eunch 


Price 
*356,800 
111,000 
109,1»00 
37,360  . 
soil,  300 
19,600 
15,700 


-•  *85li,l'CiC 

Hational  Cash  Register  Company,  Hawthorne 
Monthly  rental  contracting  and  rates  for  hasic 
system  are  304  Processor  (4800  words)  *6560  -  320 
Jfaltl  Purpose  Converter  *1970  -  330  Ifag.  Tape  Con¬ 
troller  ft740  -  370  Paper  Tape  Punch  *280  -  380 
Punched  Card  Reader  *490  -  Hine  (9)  M^.  Tape  Hand¬ 
lers  at  *415  each  *3735  -  340  High  Speed  Line  Print¬ 
er  *1940  and  a  36O  Paper  Tape  Reader  *510. 


Additional  equlpnent  Includes  a  Ihilversal  Inter¬ 
connecting  Device  and  a  Paper  Tape  Rewlnder  and 
Splicer. 

Bureau  of  Yards  and  Bocks 

Monthly  Rental 


Bata  Processor  *6,560 
Magnetic  Tape  Controller  -  JO  Kc  1,740 
Magnetic  Tape  Handler  -  30  Kc  2,^5 
High  Speed  Line  Printer  1,940 
Add.  Typewriter  Printer  70 
Hlc^  Speed  Paper  Tape  Reader  510 
Hl^  Speed  Paper  Tape  Punch  280 
High  Speed  Pinched  Card  Reader  490 


.__Total  Approximate  Monthly  Rent  *14,495 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Since  the  Hational  304  System  is  a  new  system  with 
the  first  installation  in  Hovember,  1959,  at  the 
present  writing  it  is  difficult  to  determine  normal 
personnel  requirements.  It  is  anticipated  that  the 
advanced  solid-state  design  and  overall  system  fab¬ 
rication  win  result  in  most  favorable  operating 
eiQierience.  The  early  performance  of  the  initial 
systems  has  borne  this  out. 

It  is  expected  that  a  typical  304  System  can  be 
maintained  by  3  4  engineer-technicians.  Two  and 

three  shift  operation  will  require  some  increase. 

Training  mate  available  by  manufeuiturer  to  users 
Includes  initial  and  turnover  replacement  training 
and  executive  orientation.  These  are  provided  at  no 
cost  to  the  user  at  mutually  agreeable  locations. 

U.S.  Marine  Corps,  Cau^  Lejeune 

One  8-Hour  Shift 
Used  Recommended 

Sx^rvisors  1  1 

Erograoiaers  3  5 

Librarians  2  2 

Operators  3  4 

Engineers  6  6 

Thpe  Handlers  2  2 


Contractor  provides  Prograimer  School  periodically. 
Contractor  provites  representative  to  assist  in 
initial  stages  of  implementation. 


U.S.  Marine  Corps,  Camp>  Pendleton 

One  8-Hbur  Two  8-Hbur  Three  8-Hour 

Shift  Shifts  Shifts 

Used  Recomm  Recommended  Reconmiended 


SupervlsorB 
Analysts  1 

Programmers  3 
Librarians  2 

Operators  3 
Tape  Handlers2 


* 

1* 

3 

2 


** 


3-Prim  only 
1  Tper  shift 


** 

J-Prlm  only 
1  per^shift 


All  of  our  programmers,  operators,  and  tape  handlers 
are  equally  proficient  at  programming  and  operating 
and  we  Intend  to  perpetuate  this  versatility. 
Librarians  are  trained  on  the  job  for  programmer/ 
operator  work. 

*  -  Offlcer-ln-charge  and  Supervisor  on  Prime 
Shift. 

-  Senior  Enlisted  Programmer/Operator  present 
is  Shift  Supervisor. 

***  -  Requires  Increase  in  T/O  of  one  person. 


(^ration  tends  toward  closed  shop. 

Methods  of  training  used  includes  formal  training 
by  metnufacturer  and  on-the-job  training  at  the  site. 
U.S.  Marine  Corps,  Headquarters 


One  8-Hour 
Shift 

Used  Recom 


Two  8-Hbur 
Shifts 
Recommended 
1 

1 

0 


Three  8-Hbur 
Shifts 
Recommended 
1 


Supervisors  1  1 

Librarians  1  1 

(^rators  1  1 

Engineers  7  7 

In-Output 

C^r  1  1 .  1  1 

Tape  Handier  2  2  2  2 

Above  personnel  reqidrements  are  shown  for  Conqiuter 
System  operating  personnel  only.  The  nuuiber  of 
analysts  programmers,  coders  and  clerks  is  dependent 
on  the  peculiarities  of  the  accounting  or  reporting 
system  to  be  placed  on  the  computer. 

The  number  of  engineers  presently  being  used  to 
operate  one  shift  would  stay  the  same  if  the  operating 
period  was  expanded  to  two  shifts.  For  a  three  shift 
operation  engineers  would  be  on  an  "on-oall"  basis 
for  the  third  shift. 

(^ration  tends  toward  open  shop. 

Methods  of  training  used  Includes  Equl^ent  Manu¬ 
facturers  School  and  on-the-job  training  for  opera¬ 
ting  personnel. 

American  United  Life  Insurance  Company 
One  8-HOur  Shift 


Supervisors 

1 

Analysts,  Prog.  &  Coders 

7 

Clerks 

1 

Librarians 

1 

Operators 

2 

Engineers 

NCR 

Technicians 

NCR 

Ih-Output  Oper 

24 

Tape  Handlers 

2 

Since  the  equipnent-  was  installed  only  on  2  May  60, 
and  because  it  has  been  used  primarily  for  program 
testing,  it  is  Impossible  to  make  intelligent  per¬ 
sonnel  distributions.  Since  production  operating 
time  is  required  for  information  of  this  type  it  will 
be  some  time  before  valid  figures  can  be  acc\mmlated. 
(^ration  tends  toward  open  shop. 

Methods  of  training  used  include  two  methods,  a 
formalized  programming  school,  instruction  for  which 
was  provided  by  The  HationeCL  Cash  Register  Company, 
and  on-the-job  training  for  the  additional  personnel 
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required.  The  training  of  operating  persohnel  was 
handled  hy  the  user  with  the  advice  of  the  manufac¬ 
turer  as  required. 

S.  C.  Johnson  &  Son,  inc. 

One  8-Hour 
Shift 

Supervisors  1 

Iiihrarians  1 

Operators  1 

In-Output  Open  1 

Tape  Handlers  1 

(^ration  tends  toward  open  stop_. 

Mettods  of  training  includes  on-the-Joh  training 
and  a  Programming  School. 

The  above  pertains  to  requirements  for  operation?. 

Systems  and  Programming  Stajff  for  maintenance  of 
existing  system  and  future  applications  consists  of 
1  Program  Supervisor,  I)-  Programmers,  1  Syst^  Planning 
Coordinator,  and  2  Systems  Men. 

National  Cash  Register  Company,  Hawthorne 

One  8-Hbur  Shift 


Supervisors  1 
Progrsimmers  -  Analysts  -  Coders  15 
Clerks  2 
Operators  2 
Englneers-Technlcians  6 
In-Output  Oper  1 


Two  8-Hbur 
Shifts 
1 
2 
2 
2 
2 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  programming 
courses  and  on-the-joh  training. 

Bureau  of  Yards  and  Docks 

One  8-Hbur  Shift 
Used  Recommended 


Supervisors 

Analysts 

Programmers 

Clerks 

Librarians 

Operators 


7  8 

r  12 

1 
1 

1  4 


Operation  tends  toward  closed  shop. 
Training  classes  have  been  held  on  site. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

Reliability  and  optimum  operating  experience  were 
basic  design  objectives  with  the  50k  System.  The 
latest  electronic  developments  and  solid  state  de¬ 
vices  have  been  used  throughout.  Design  tolerances 
are  set  beyond  those  of'Vorst  case"  conditions  of 
heat,  voltage  fluctuation  and  aging.  Standardized 
plug-in  cards  are  used  throughout  as  well  as  etched 
circuit  back  panels  to  replace  wiring  harnesses  and 
cables. 

Units  are  separately  powered  and  contain  circuitry 
which  performs  a  sequence  of  automatic  reliability 
tests  to  insure  proper  operation  or  to  Isolate  for 
replacement  of  circuit  cards. 

^dividual  units  have  extensive  features  to  insure 
reilabillty  as  stated  in  Checking  Features.  The 
High  Speed  Paper  Tape  Reader  and  the  High  Speed  Pa;^r 
Tape  Punch  Tdrlch  can  handle  different  codes  by  switch 
selection,  have  a  programmable  check  on  the  proper 
code.  A  mode  of  the  Test  instruction  can  insure  that 
the  proper  switch  is  set. 


U.S.  Marine  Corps,  Canip  Lejeune 
Good  time  k5.6  Hburs/Ueek  (Average) 

Attempted  to  run  time  52.2  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  tjhne)  O.87 
Above  figures  based  on  period  1  Apr  60  to  29  Apr  60 
Passed  Customer  Acceptance  Test  k  Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

During  period  measured  above  the  systan  was  not 
afforded  perfect  temperature  and  humidity  environ¬ 
ment  due  to  air  coi^tlonlng  equipment  deficiency. 

Break-down  of  Computer  time  -  April  i960 
^  Primary  Shift  2kl.O  Brs 

Production  (*)  182.5  Bfs 

Down  10.8  Hfs 

Idle  22.1  Brs 

Re-run  25-6  Hrs 

*  Production  total  breaks  down  as  follows: 
Operational  Use  Time  for  Rented.  Purpose 
Lunch  Time  Opr,  not  subject  to  rental 
Set-up  Tljne,  not  subject  to  rental 

U.S.  Marine  Corps,  Camp  Pendleton 
Average  error-free  running  period  39. k8  Hburs 

Good  time  36.5  Hburs/Week  (Average) 

Attempted  to  run  time  ,k8  Hburs/Ueek  (Average) 

Operating  ratio  (Good/Atteiqrted  to  run  time)  76  to  1 
Above  figures  based  on  period  1  Feb  60  to  30  Apr  60 
Passed  Customer  Acceptance  Test  Ik  Jan  60 
Time  on  2d  and  3d  shifts  is  available  for  rental  to 
outside  organizations. 

U.S.  Marine  Corps,  Headquarters 

Time  will  be  nwde  available  to  other  government 
agencies  only  and  on  a  pro-rated  cost  basis.  Time 
will  be  on  an  "as  avail  able"  basis. 

System  was  turned  over  for  Marine  Corps  use  on 
12  May  60. 

American  United  Life  Insurance  Conpany 
Average  error-free  running  period  2  weeks  + 

Good  time  79.5  Hours/Neek  (Average) 

Attempted  to  run  time  ^  Bburs/tfeek  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.99I 
Above  figures  based  on  period  2  Ifay  60  to  25  May  60 
Passed  Customer  Acceptance  Test  2  May  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

The  amount  of  time  available  for  the  accumulation 
of  the  information  requested  is  too  short  to  prove 
of  much  validity.  The  experience  to  date  has  shown 
that  the  system  is  surprisingly  solid  and  that  a 
high  ratio  of  operating  time  can  be  expected. 

5.  C.  Johnson  It  Bon,  Ihc. 

Passed  Customer  Acceptance  Test  10  Jun  60 

Time  is  available  for  rent  to  outside  organizations. 

Bureau  of  Yards  and  Docks 
Good  time  29k  Hours 

Attempted  to  run  time  502  Horn's 

Operating  ratio  (Good/Attempted  to  run  time)  0.9735 
Above  figures  based  on  period  11  Jul  60  to  9  Aug  60 
Passed  Customer  Acceptance  Test  11  Aug  60 
Time  is  not  snrallable  for  rent  to  outside  organiza¬ 
tions. 


161.3  ars, 

7.k  Hrs 
13.8  Hrs 
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ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  Include  a  magnetic  tape  system 
vhtch  Is  gapless,  vlth  timesharing  of  off-line  tape- 
to-tape  transfer  (copy)  while  searching.  High  Inputs- 
Papef  Tape  -  1800  cps.  Punched  cards  fed  at  2000  cpn. 
Cononand  structure  Is  powerful  for  ease  of  coding  and 
debugging. 

The  304  System  has  coigilete  off-line  conversion 
facilities  -  for  Input  and  output  transcribing.  How¬ 
ever,  the  Input  speeds  of  1800  characters  per  second 
for  paper  tape  and  2000  punched  cards  per  minute  are 
so  favorable  that  many  businesses  will  find  It  un¬ 
necessary  to  go  through  off-line  Input  conversion. 

For  exanqple,  50,000  transactions  of  30  characters 
each  would  require  only  eight  and  one-half  minutes 
of  processing  time  vb&n  reading  paper  tape  on-line. 
Transcribed  transeictions  could  be  read  from  magnetic 
tape  by  the  Processor  In  about  one  half  a  minute. 

So  the  off-line  Input  conversion  would  not  save  more 
than  eight  minutes  a  day. 

An  extensive  library  of  programs  were  accc^llshed 
and  ready  for  use  with  the  Installation  of  the  first 
30l|-  System,  national's  ELeotronlc  Autocoding  Tech¬ 
nique  — HEAT —  was  developed  to  reduce  coding  costs 
and  to  simplify  programming.  The  purpose  of  HEAT  is 
to  slmpl.lfy  the  transition  frcm  flow  chart  to  machine 
code  without  losing  any  of  the  flexibility  and  power 
of  the  actual  304  instructions.  It  enables  systematic 
organization  to  a  problem.  Coding  In  HEAT  can  be 
thought  of  as  the  translation  of  a  304  flow  chart 
Into  pseudo  Instructions,  eiqploylng  mnemonic  address¬ 
ing.  The  result  of  processing  HEAT  on  a  304  ccB^iuter, 
Is  a  conpleted  machine  code,  idilch  may  be  produced  on 
magnetic  tape,  punched  cards,  or  punched  paper  tape. 

In  the  course  of  the  computer  run,  automatlo  code 
checking  Is  done  for  obvious  Inconsistencies.  COBOL 
or  COBOL-llke  language  Is  being  added  to  the  HEAT 
process.  STEP,  the  program  which  takes  advantage  of 
the  Internal  logic  to  handle  magnetic  file  house¬ 
keeping,  Is  also  In  operation.  Other  programs  that 
are  available  are  a  Sort  Generator,  Librarian,  moni¬ 
toring,  tracing,  and  programs  to  facilitate  program 
check-out. 

Procedures  for  magnetic  tape  labelling,  storing, 
shipping,  and  protection  from  humidity,  ten^rature, 
electrical,  fire,  or  other  damage  are  the  normal  pro¬ 
cedures  and  care  that  are  customary  for  mylar-mag- 
netlc  tape. 

U.S.  Marine  Corps,  Caa^  Lejeune 

Outstanding  features  include  off-line  copy  opera¬ 
tion  for  simultaneous  processing  and  read/write, 
maximum  storage  of  data  per  reel  of  tape,  and  high 
s^ed  card  reading. 

thilque  system  advantages  Include  ease  of  operation 
by  means  of  a  console,  which  gives  system  control 
and  components  with  a  minimum  number  of  controls,  a 
320  Hiltlpurpose  Converter  for  off-line  operations, 
HEAT  -  a  coding  technique,  which  simplifies  program¬ 
ming,  and  a  monitor  feature  which  sli^lfles  code- 
checking. 

Tape  labelling  is  performed  by  means  of  STEP, 
(standard  Tape  Executive  Program),  which  labels  tape 
and  checks  obsolescence  of  tapes  before  use. 

U.S.  Marine  Corps,  Camp  Pendleton 

Outstanding  features  are  high  speed  card  reaider, 
high  speed  printer,  and  transistorized  solid  state 
coaster. 

Unique  system  advantages  are  no  inter  record  gap 
on  magnetic  tape  and  a  built-in  business  command 
structure . 


Procedures  have  been  adopted  for  magnetic  tape 
labelling,  storage,  shipping,  and  protection  from 
humidity,  temperature  and  physical,  electrical,  fire, 
or  other  damage.  Two  labels  are  usedj  one  contain¬ 
ing  permanent  identification,  and  the  other  contain¬ 
ing  Information  of  a  temporary  nature.  Tape  is 
stored  in  a  library  which  is  temperature  and  humidity 
controlled.,  A .  semi-automatic  COg  system  has  been 
installed  for  fire  protection.  A  fire  proof  safe 
will  be  used  to  house  Historical  Tapes. - 
■  U.S.  Marine  Corps,  Headquarters 

Outstanding  features  include  no  inter-record  gaps 
on  tape.  This  allows  an  effective  read-write  speed 
of  30  K  per  second,  and  the  ability  to  address  any 
character  or  number  of  characters  of  a  word  in 
storage. 

Unique  system  advantages  include  transisljorized 
components,  which  bring  about  low  power  and  air 
conditioning  requirements,  and  thereby  reduces 
installation  costs. 

Procedures  have  been  adopted  for  magnetic  tape 
labelling,  storage,  shipping,  and  protection  from 
hlmidity,  teoqjerature  and  physical,  electrical, 
fire,  or  other  damage.  Tapes  are  stored  in  an  air 
conditioned  area.  Shipment  of  tai)e  is  made  in 
"netlc"  containers.  Any  two  of  three  installations 
can  reconstruct  tapes  of  the  third.  Both  outside 
labelling  on  reel  and  writing  on  tape  for  positive 
identification  of  all  records  is  performed. 

American  United  Life  Insurance  Company 

The'HCR  304  System  features  matched  cabinets,  con¬ 
sole  simplicity,  input-output  computing  compatibil¬ 
ity,  operating  ease,  transistorized  construction, 
interchangeable  components,  and  up-to-date  design 
philosophy. 

The  system  features  variable  record  length,  dual 
search  capability,  absence  of  inter-record  gaps, 
read-back  of  write  magnetic  tape,  built-in  magnetic 
tape  executive  routines,  mnemonic  autocoding  tech¬ 
niques,  and  full  cheeking  devices  for  input,  output, 
and  computing. 

Erocedures  have  been  adopted  for  magnetic  tape 
labelling,  storage,  shipping,  and  protection  from 
humidity,  temperature  and  physical,  electrical,  fire, 
or  other  damage.  These  procedures  defy  brief  des¬ 
cription  but  are  available  for  those  interested 
upon  request. 

The  general  design  and  philosophy  of  the  HCR  3<A- 
System  is  based  upon  the  known  and  proven  require¬ 
ments  of  business  and  industiy.  The  philosophy  of 
the  system  and  the  compatibility  of  input,  output, 
and  computing  make  it  possible  to  obtain  the  maximum 
amount  of  flexibility  in  the  operating  procedures 
of  the  using  organization. 

national  Cash  Register  Conqiany,  Hawthorne 

Outstanding  features  include  hi^  input  speeds, 
ease  of  programming,  console  designed  for  operator, 
and  a  magnetic  tape  system. 

Unique  system  advantages  include  a  gap-less  mag¬ 
netic  tape  system,  off  line  copy,  automatic  read 
back  after  write.  STBE-comblnatlon  of  circuitry  and 
programming  to  handle  magnetic  tape  housekeeping. 

HEAT  Autocoding  System  -  COBOL  being  incorporated. 
Hnphasis  on  reliability  and  checking  of  data  move¬ 
ments  . 

Hoimal  procedures  for  properly  handling  mylar 
magnetic  tape  have  been  adopted. 

This  was  the  first  in  operation  of  the  several 
national  Data  Erocesslng  Centers.  There  is  a  504 
Center  in  Hew  fork  City  and  a  Center  in  Dayton,  Ohio. 


TOT  HATIOHAL  504 


Bureau  of  Yards  and  Docks 
Outstanding  featxures  include  ease  of  programming 
and  program  testing. 

A  procedure  for  labelling,  storage,  temperature 
and  humidity  protection  and  fire  has  been  adopted. 


FUTURE  PLANS 

Manufactiarer 

While  retaining  all  of  the  prevtous  features  and 
specifications  of  the  initial  304,  an  Improved  model 
will  be  avedlable  starting  in  the  Pall  of  i960.  Hie 
Central  Erocessor  has  been  designated  as  the  304-2, 
and  will  have  MICEO-FLOW,  Magnetic  Character  Input, 
and  allow  multiple  high  speed  line  printing  as  out¬ 
put. 

MXCRO-HiOW  is  a  new  mode  of  single-address  opera¬ 
tion  that  essentially  expands  the  instruction  reper¬ 
toire  from  37  to  104  Instructions.  This  new  node  of 
operation  does  not  in  any  way  supplant  the  powerful, 
business-type  instructions.  MICRO-PIiCW  is  designed 
for  scientific  courputatlon,  pennlttlng  fixed  or 
floating  point  arithmetic,  and  for  areas  of  operation 
when  the  single-address  mode  might  be  faster  or  more 
efficient.  The  single-address  MIOTO-PIDW  and  the 
three-address  business-type  instructions  may  be  inter¬ 
mixed  within  a  single  pro^am,  switching  from  one  to 
the  other  to  provide  the  most  efficiency. 

Magnetic  Chareicter  Input  can  be  provided  with  the 
use  of  the  304-2  Central  Processor  in  conjunction 
with  the  Mational  402-1  Magnetic  Character  Sorter. 
Checks  or  documents  encoded  with  magnetic  ink  charac¬ 
ters  may  be  read  at  the  rate  of  75O  docviments  per 
minute.  There  will  be  input  of  the  information  into 
the  Processor  memory,  control  over  pocket  selection, 
and  Jun^  table  control  for  unusual  situations.  The 
Magnetic  Character  Sorter  can  be  used  off-line  to 
sort  documents  as  controlled  by  a  panel  on  the  Sorter. 

For  high-volume  output  operations,  the  yh-2  Central 
Processor  will  c  nsble  multiple  printers  on-line,  up 
to  four  National  340  High  Speed  Line  Printers,  aiff- 
erlng  and  Busy  Jumps  will  enable  a  maximum  of  time¬ 
sharing. 

U.S.  Marine  Corps,  Camp  Pendleton 
It  is  proposed  that  the  number  of  NCR  332  Magnetic 
Tape  Handlers  be  increased  from  5  to  8,  that  the 
NCR  304  Memory  Size  be  Increased  from  2,400  to  4,800 
words,  i.e.,  24,000  to  48,000  characters,  and  that 
the  number  of  ccoiputer  applications  be  Increased 
from  Personnel  Accounting  only,  to  that  of  Fiscal 
Accounting  (including  Disbursing  functions)  and  local 
Supply  Accounting. 


American  United  Life  Insurance  Company 
Future  plans  with  regard  to  this  system  Include  the 
possibility,  at  the  proper  time,  of  expanding  the 
existing  system  to  include  additional  magnetic  tape 
units,  and  perhaps  another  high  speed  printer. 
Procedural  ly  new  applications  will  be  added  as  de¬ 
sired.  We  are  looking  forward  to  performing  opera¬ 
tions  on  research,  market  analysis,  and  a  more 
thorough  analysis  of  sales  and  determining  standards 
of  sales  performance. 


INSTALLATIONS 

U.  S.  Marine  Corps  Base  ' 

Camp  Lejeune,  North  Carolina 

U.  S.  Marine  Corps  Base 
Caaip  Pendleton,  California 

U.  S.  Marine  Corps,  Headquarters 
Washington  23,  D.  C. 

Bureau  of  Yards  and  Docks 
Department  of  the  Navy 
Washington  23,  D.  C. 

American  United  Life  Insurance  Company 
Indianapolis,  Indiana 

The  National  Cash  Register  Ccnqpai^y 
Hawthorne,  California 

S.  C.  Johnson  It  Son,  Inc. 

Racine,  Wisconsin 

U.  S.  Navy  New  York  Naval  Shipyard 
Brooklyn  1,  New  York  (Proposed) 

U.  S.  Air  Force,  Headquarters,  Strategic  Air  Conmand 
Offutt  Air  Force  Base)  Nebraska 
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NATIONAL  315 

NATIONAL  315 


MANUFACTURER 

The  National  Cash  Register  Company 


Photo  hy  the  National  Cash  Register  Company 


APPLICATIONS 

The  National  315  System  has  hroad  application 
in  all  types  of  husiness  and  scientific  data  pro¬ 
cessing.  Modular  assembly  of  components  permits  a 
wide  range  of  system  organization  from  lov-cost 
systems  up  to  large-scale  capabilities.  Hew  design 
concepts  and  features  provide  maximum  versatility 
and  flexibility  in  application. 


PROGRAMMING  AND  NUMERTCAL  SYSTEM 


Internal  number  system 
Decimal  digit  s/word 


Binary  coded  decim^ 
5  (or  2  alphanumeric 
ch^aoters) 

Decimal  digits/instruction  6 


Words/lnstruction 
Instructions  decoded 
Arithmetic  system 

Instruction  type 


Number  range 


2  or 

90  plus  variations 
Fixed  point  (Field  lengths 
up  to  2k  digits) 
One-address-roughly  1/5 
of  instruction  list 
Two  address-  roughly  2/5 
of  instruction  list 
positive:  24  digits 
negative:  23  digits 


Specimen  of  single-stage  instruction  (two  words): 


Op 

V 

L 

X 

A 

A  D  D^ 

M 

* 

5 

2.  5 

10  0 

1  i 

ADD  TO  MEMORY:  Memory  address  IS  "lOO"  +  (contents 
of  index  register  23). 

Field  length  is  3  words. 

On.  V,  L,  X  are  condensed  by  bit-wise  coding  into 
one  word. 

A  forms  the  second  word. 

Specimen  of  single-stage  instruction  using  a  "literal" 


Op 

V 

L 

X 

A 

ADD 

D 

0 

0 

OJ 

ADD  TO  ACCUMULATOR  the  digit -field  ''200". 


Op 

V 

X/Y 

A/B 

L  .  D  . 

R 

1  .  2 

9.9.9 

, 

1.  5 

0.0,6 

LOAD  six  Index  Registers,  starting  with  R15j  two 
words  into  each  register. 
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Photo  by  the  National  Cash  Register  Company 


RI5  loaded  from  manory  address  "999”  +  (contents  of 

BI2). 

HI6  loaded  from  memory  address  "1001"  +  (contents 
ofRia). 

— etc— 

Op.  Vi  2,  X  are  condensed  by  blt-wlse  coding  into 
first  and  third  vords. 

A  forms  the  second  word. 

B  forms  the  third  word. 

Specimen  of  double-stage  instruction  using  a  "literal"' 


V 

x/r 

A/B 

s  .  L  .  D. 

R 

.  D 

0.0,0 

- L  1  L 

1  .  0 

0.2,0 

SH!EAD-IiOAD  SO  Index  Registers,  starting  with  RIO 
Load  zeros  into  erery  register  from  RIO  throng  R29. 

Automatic  built-in  subroutines  include  Scan,  Move, 
etc.  Load,  Spread-load,  Store,  Ifcve,  Augment,  Spread- 
augment:  multiple  registers. 

Automatic  coding  using  COBOL  will  be  available  for 
use  with  delivery  of  the  first  system.  In  addition, 
an  intermediate  language  -  HEAI  assembler-oo!i5>iler  - 
is  available  for  direct  coding,  and  for  optimization 
of  object  program  after  COBOL  translation. 

Registers  and  B-boxes  Include  32  Index  Registers 
of  5  digits  each  and  52  Jun®  Registers  of  5  digits 
each.  This  Includes  automatic  storage  of  5  different 
link  addresses.  The  Sequence  Control  Register  (in¬ 
struction  Counter)  is  completely  addresslble.  Auto¬ 
matic  input-output  tallies  are  used. 

The  entire  system  capable  of  any  degree  of  poly- 
synchronous  operation,  wherein  any  designated  collec¬ 
tion  of  peripheral  units  me^  each  Demand  program 
attention  whenever  appropriate.  Demand  interrupt 
is  subject  to  a  sinqiLe,  flexible  system  of  priorities, 
and  to  master  control  which  may  forbid  Interrupt 
altogether  whenever  desired. 

Automatic  program-tracing  facilities  for  code 
checking  are  included. 


Paper  Tape  and  Punched  Card  input  share  all  time 
except  actual  transmission  of  each  character.  Paper 
Tape,  Punched  Card  and  Printer  output  do  the  same. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Bxclud.  Stor.  Access 
lUcrosec  Mlcrosec 

Add  42  36 

Mult  294  Tnlnlimim 

Div  1,044  minimum 

Arithmetic  mode  3  digits  parallel 

Timing  Asynchronous 

Operation  Concurrent  and  Polysynchronous 

Peripheral  units  operate  asynchronously  with  pro¬ 
cessor 


STORAGE 

No.  of  No.  of 

Media  Words  Digits  Mlcrosec 

Magnetic  Cores  2,000  to  6,000  to  6  per  word 
40,000  120,000 

Magnetic  Tape 

No.  of  units  that  can  be  connected  6  Units 
Ho.  of  chars/linear  inch  200,335  &  500  Chars/inch 
Channels  or  tracks  on  the  tape  T  Tracks/tape 

Blank  tape,  .separating  each  record  3/4  Inch 
Tape  speed  *  ^  120~lnohe's/seo 

Transfer  rate  24K,  40K,  60K  Chars/sec 

Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel 
Physical  properties  of  tape 
Width 

Length  of  reel 


Composition 


3  Milllsec 
3  Milllsec 

20  Seconds 

1/2  Inch 
3,600  Feet 


mylar,  1  mil,  laminated 


TU 
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INPUT 

Media  Speed 

Paper  Tape  1,000  char /see 

Any  codes  whatever,  without  limit.  Inter -character 
time  is  sharahle. 

Punched  Cards  400  oards/mln 

Any  posslhle  codes,  Including  binary.  !fater-ohar- 
acter  and  inter-card  time  is  sharahle,  with  Demand 
Interrupt 

Magnetic  Character  Reader  750  documents/mln 
Polysynchronous,  with  Demand  IhteiTupt 
Buffered  Inquiry  Units  333  KC  alphanumeric 
Each  Inquiry  Unit  may  he  multiplexed  to  many  re¬ 
mote  Inquiry  Stations,  limited  only  hy  aoceptahle 
queueing.  Polysynchronous. 


OUTPUT 

Media  Speed 

Line  Printer  600  llnes/min  alphanumeric 

900  llnes/min  numeric 

Buffered,  sharahle,  with  Demand  Interrupt  ability. 
Paper  Tape  Punch  120  ohars/sec 

Any  code  whatever.  Ihter-eharaoter  time  sharahle. 
Card  Punch  100  or  250  cards/mln 

Same  as  Printer 

Buffered  Inquiry  Ifiilts  333  KC  alphanumeric 

Same  as  for  input. 


Line  Printer  has  Multiple  Listing  Feature  to  enable 
simultaneous  printing  of  three  separate  listings, 
each  with  Independent  paper  transport.  An  inter¬ 
connecting  device  is  available  to  permit  push-button 
switching  of  peripherals  from  one  315  Peocessor  to 
another,  in  multi-processor  installations. 


CHECKING  FEATURES 

Checking;  features  include  complete  parity-checking 
throughout  the  entire  system. 


COST,  PRICE  AND  RENTAL  RATES 


315-1 

Basic  Processor 

Price 

^2,500 

Monthly 

Rental 

$1,300 

315-2 

Bank  Processor 

90,000 

1,400 

315-3 

Pile  Processor 

90,000 

1,400 

315-4 

Bank  File  Processor 

95,000 

1,500 

316-'- 

2, 000 -Word  Memory 

37,500 

650  . 

316-2 

5,000  Word  Memory 

55,000 

1,100 

316-3 

10,000  Word  Memory 

75,000 

1,600 

332-202 

40  kc  Magnetic  Tape  Unit 

27,500 

700 

332-203 

6C  kc  Magnetic  Tape  Unit 

36,000 

900 

34o-3 

High  Speed  Printer  with 
357-1  Buffer 

72,500 

1,425 

35^-1 

Card  Punch  Buffer 

25,000 

430 

355-1 

Sorter  Buffer 

23,500 

450 

362-371 

Paper  Tape  Reader  and 
Punch 

15,000 

450 

383-1 

Punched  Card  Reader 

20,000 

450 

PERSONNEL  REQUIREMENTS 

Training  made  available  by  manufacturer  to  users 
include  a  complete  schedule  of  courses  in  program- 
mdng,  systems  analysis,  autocoding,  COBOL,  etc. 

All  courses  are  available  on  the  customer's  premises. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Anticipated  production  rates  7  per  month  Initially 


NATIOHAL  315 


712 


additional  FEATURES  AND  REMARKS 

Outntanding  features  include  a  vide  range  of 
capacity  and  price  with  modular  components,  giving 
Wide  provision  for  future  expansion  and  the  Demand 
Interrupt  feature  so  that  under  pemissive  program 
control  peripheral  units  may  interrupt,  he  reactl- 
TOted,  and  continue  their  operation  Independently 
™ile  the  Processor  returns  to  the  primary  program. 
!™ls  processor  is  unusually  economical  of  memory 
space  for  program  storage. 

In  multi-processor  Installations,  all  processors 
^e  the  same  with  only  one  coding  system.  Work  may 
he  divided  among  processors  at  convenience  of  user, 
and  each  provides  on-site  backup  for  the  other. 
Peripheral  units  may  he  electronically  switched 
from  one  processor  to  another. 

Normal  procedures  for  magnetic  tape  handling  are 
recommended. 


FUTURE  PLANS 

Future  plans  Include  one  and  two  degrees  of  mag¬ 
netic  tape  simultaneity,  a  new  concept  of  random 
access  memory  -  magnetic  cards,  optional  high-speed 
inputs,  including  paper  tape  at  1800  char/sec  and 
punched  cards  at  2CX)0  oaraB/i!d.n,  and  inter-oommunl- 
catlon,  with  master-slave  relationship  among  multiple 
processors. 
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National  Cash  Register  Company  Model  59O  Computer 


MANUFACTURER 


National  Cash  Register  Company 


APPLICATIONS 

System  is  designed  to  handle  all  types  of  accounting 
records,  reports,  and  statistics,  paper  tape  sorting 
(Direct  and  Sequential),  engineering  calculations, 
and  linear  proCTamming  problems  (Limited  to  10  x  15 
matrix  or  less). 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/vord 
Decimal  digits/lnstructio'n 
Instructions  per  vord 
Instructions  decoded 
toithmetlc  system 
instruction  type 


Number  range 


Binary  Coded  Decimal 
12 
12 
1 
ar 

Fixed  point 
Four  address 


From  -  1  X  10^  to  +  9  x  10^ 


Instruction  word  format 


Instruc- 

Mode 

Address 

Address 

Address 

Address 

tlon 

A 

B 

C 

D 

Operand 

Operand 

Modif  .1  - 
cation 

Next 

Instruc¬ 

tion 

Photo  by  National  Cash  Register  Company 


ARITHMETIC  UNIT 


Operation  Incl  Stor  Access 

Time  Microsec 

Add  11,000 

ttilt  250,000 

Div  IfOOjOOO 

Above  times  are  "worst  case".  Because  of  the  4 
address  system,  command  times  all  include  access 
and  storage. 

Arithmetic  unit  is  constructed  of  48  cores,  with 
transformers  and  diodes. 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

No.  of  Ni 
Media  Words  Digits 

Core  200’  2400  22  1 

Magnetic  Ledger  200  digits  200  220 
Cards 

Variable  word  length  on  magnetic  cards 


No.  of 

Digits  Access 
24oo  22  microsec/bit 
200  220  char/sec 


Two  decimal  digits  each 


Automatic  built-in  subroutines  include  blbch  trans¬ 
fer,  and  sum  and  add  pairs  of  numbers.  Variable  block 
Instructions  perform  some  functions  'Similar  to  B-boxes, 
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INPUT 


Media  Speed 

Paper  Tape  (Photoelectric)  400  char/seo 

Punched  Card  (IBM  02lt-  or  026)  18  char/sec 

Magnetic  Ledger  Card  220  char/aec 

Speed  of  reading  and  vrltlng  depends  on  card  lejigth. 
The  average  Is  I.5  to  2.0  secs. 

Console  Keyboard  (Standard) 

The  Magnetic  Ledger  Card  Is  a  standard  ledger  card 
with  standard  visible  posted  Information  on  the  front 
and  strips  of  magnetic  tape  on  the  back  capable  of 
storing  up  to  200  digits  of  Information  pertaining 
to  that  eiccouut. 

OUTPUT 

Media  Speed 

Paper  Tape  17  char/seo 

Punched  Card  18  char/sec 

Magnetic  Ledger  Cards  Same  as  Input 

Accounting  Machine  Printer  1200  char /min 

The  Accounting  Machine  type  printer  Is  ooii5)letely 
programmable  both  horizontally  and  vertically.  It 
will  accommodate  cont^uous  forms,  Journals,  cut 
forms,  and  ledger  cards  all  simultaneously.  If  de¬ 
sired  .and  has  all  accounting  machine. checking,  com¬ 
paring,  and  accumulating  features. 

C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  4,000 

Transistors  1,150 

Magnetic  Cores  9>792 

l4  vacuum  ^ov  trlodes  are  used  as  Indicators. 


CHECKING  FEATURES 

Among  the  fixed  checking  features  are  a  5  'bit  parity 
check,  reader  and  punch  check,  power  supply  toler¬ 
ances  auto  check,  a  prlnt-out  check,  and  ledger  card 
read-wrlte  failure  Indicators  are  used.  Test  points 
are  available  on  all  logical  circuits. 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

KVA,  computer  4.8  KVA  1  phase  240v 

Area,  com^iuter  78  sq,  ft 

Room  size  10  ft  x  I5  ft 

Floor  loading  20  Ibs/sq  ft 

40  lbs  conoen  max 
Wel^t,  computer  1,000  lbs 

1,500  lbs,  total 


PRODUCTION  RECORD 

Humber  produced  to  date  6 

Humber  In  current  operation  6 

Humber  on  order  100+ 

Anticipated  production  rates  60O  -  700  annually 

Quantity  production  will  commence  In  the  first 
quarter  of  I96I. 


COST,  PRICE  AND  RENTAL  RATES 


-  Monthly 

Basic  System  Price  Rental 

59O-3  Console  and  Central  $56,300  $1,395 

Processor 

36I-I  Paper  Tape  Reader  10,000  250  . 

461-2  Tape  Recorder  1,755  50 

Additional  Equipment 

381-1  Punch  Card  Reader  Coupler  $  2,250  $  60 

468-1.  Punch  Card  Coupler  8I5  27 

417  Paper  Tape  Rewlnder-Spllcer  1,215  50 

361-2  Paper  Tape  Reader 


Maintenance  se3rvlce  Is  Included  In  the  rental  price, 
or  Is  approximately  5  to  6$  of  purchase  price 
annually. 

PERSONNEL  REQUIREMENTS 

A  typical  Installation  will  require  a  combination 
supervisor  and  programmer,  an  operator,  and  possibly 
one  clerk.  The  nuniber  of  Input  operators  would  de¬ 
pend  on  the  volume  and  type  of  Input  media  and  the 
method  of  creating  It,  e.g.  by-product  of  necessary 
parent  machine  operation,  off-line  separate  opera¬ 
tion,  etc. 

RELIABILITY,  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Acceptance  test  specifies  40  hours  continuous  opera¬ 
tion  without  failure  or  error.  Tests  are  run  under 
extreme  marginal  conditions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  magnetic  ledger 
cards,  accounting  machine  printer,  4  address 
system.  Internally  stored  program,  decimal  coding, 
and  desk  size.-  The  unique  Magnetic  Ledger  Card 
which  combines  vlBlble,  auditable,  historical 
Information  posted  on  the  front,  with  machine 
language  encoded  on  the  back,  tfp  to  200  charac¬ 
ters  of  Information  pertaining  to  each  account 
can  be  stored  on  the  back  of  each  card.  The 
magnetic  ledger  philosophy  provides  unlimited 
external  storage  facility  and  Immediate  random 
access  to  a  complete,. ..up-to-date  historical  record. 


FUTURE.PLANS 

Future  plans  Include  alphanumerlcs,  a  document 
sorter  (MIC®)  Input,  optical  document  and  journal 
readers,  automatic  ledger  handling.  Increased 
speed  and  capacity,  and  a  high  speed  printer. 
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NORC 

Havcil  Ordnance  Research  Calcsulator 


MANUFACTURER 

International  Business  Machines  Corporation 


Kioto  hy  U.  S.  Haval  Weapons  laboratory 


APPLICATIONS 

General  scientific  calculation  in  ordnance  research, 
developaent  and  testing.  Krimary  effort  has  been 
devoted  to  scientific  computation,  including  satel¬ 
lite  Burveillanoe  data  reduction,  orbital  computa¬ 
tion,  missile  ballistics,  resiotor  design,  war  game 
simulation.  A  ™b1.i  portion  of  the  time  is  spent  on 
business  type  data  reduction  and  computation. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  dlglts/word 
Decimal  diglts/lnstruction 
Instructions  per  word 
Instructions  decoded 
Instruotions  used 


Binary  coded  decimal 
16 
16 
1 
80 
80 


Arithmetic  system  Floating  or  fixed  point 

Instruction  type  Three  address 


iruniber  range 

A  number  may  be  urltten  as 
+  x.xxxx  xxxx  xxxx  •  10*^ 


ARITHMETIC  UNIT 

Exolud  Stor  Access 
Mlorosec 

Add  15 

teilt  31 

Dlv  22T 

Construction  Vacuum  tubes  and  diodes  (switching) 
Rapid  access  word  registers  2,000 
Basic  pulse  repetition  irate  1  Me/ sec 
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Photo  hy  U.  S.  Haval  Weapons  laboratory 


Arltteetlc  aode  Serial 

Xjaliig  Asynchronoos 

Operation  C<mcurrent 

HatlpUcatlon  and  dirlslon  are  partly  performed  In 
parallel.  Operation  time  depends  on  decimal  Indices. 


STORAGE 

Ho.  of  Hb.  of  Digits  Access 
Media  Words  (decimal)  Mlcrosec 

Itagnetlc  Core  20,000  l6  per  vord  8 

Magnetic  Tape  1*0,000,000  Variable 

’Ph»  core  memory  vas  built  by  Daystrcm  Instrument 
Cbrp.  and  Installed  In  Ifcffch  i960.  Original  memory 
mas  a  2,000  uord  WUUams  CRT  System  vlth  same  -word 
size  and  access  time.  The  magnetic  tape  ^tem  can 
read  or  search  forward  and  baclcward  and  ijrlte  for¬ 
ward. 


INPUT 

Media  Speed, 

Mogaetic  Tape  (8)  TO,  000  dec  dlg/sec 
Keylx7ard  tfemual  (Serial) 

Eight  tape  units  are  in  serrtce.  The  packing  den¬ 
sity  on  magnetic  tape  is  500  char/inch,  the  linear 
speed  is  l40  inches/aec.  0.5  iJich  tape  is  used. 


OUTPUT 

Media  Speed 

Magnetic  Tape  (8)  JO, 000  dec  dig/sec 

Mechanical  Printers  (2)  I50  Itnes/mln  407  mechanisms 
CRT-Mlorofllm  Pointer 
and  Plotter  15,000  ohar/sec 

Built  by  Strombery  Carlson;  uses  Charactron  CRT; 
Installed  in  I958. 


jir 


HORC 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Mjbb  9,8oo 

Tube  types  20 

Crystal  diodes  30,000 

Separate  cabinets  6 


CHECKING  FEATURES 

Fixed  chec]i:s  Include: 

Bit  co\mt  modulo74  check  on  each  word  transfer 
lfodulo-9  arlthnetlc  check 
Illegitimate  character  check 

Word-length  and  block-length  check  on  tape  reading. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Fewer,  computer  I38  Kw  14-5  KVA  O.95  pf 
Power,  air  condlt  70  Kw  100  KVA  O.YO  pf 

Above  figures  are  estimated. 

Area  In  existing  concrete  building  was  remodeled. 
Special  12"  raised  floor  used  to  cover  air  ducts 
and  cable  raceway.  40  ton  closed  circuit  air  con¬ 
ditioner  used  for  main  racks.  25  ton  system  used 
for  auxlllaiy  equlpn^t  and  room  cooling.  Mailn 
computer  room  approximately  2,000  sq,  ft,  power 
supply  500  sq  ft,  air  conditioner  fOO  sq  ft  and 
shops  700  sq.  ft. 


PRODUCTION  RECORD 

Erodueed  1 

Operating  1 


COST,  PRICE  AND  RENTAL  RATES 

$2,500,000  Is  the  cost  of  the  machine  as  above 
described  (without  core  memory  and  CRT  printer) 
plus  Card-Tape-Card  Converter. 

Additional  costs  were  the  Core  Memory  at  $500,000 
and  the  CRT  Printer  at  $200,000.  Total  for  the 
system  is  $3,200,000. 

FUTURE  PLANS 

The  IBM  7090  System  and  the  IBM  l401  System  will 
supplement  the  conqniter  capability  of  the  Naval 
Weapons  laboratory. 


INSTALLATIONS 

U.  S.  Naval  Weapons  laboratory 
Dahlgren,  Virginia 


PERSONNEL  REQUIREMENTS 

7  »ay/Week 

Three  8-Bbur  Shlfts/Dagr 


Supervisors 

1 

Analysts,  Programaers,  Coders 

4o 

Clerks 

4 

Operators 

15 

Fnglneers 

2 

Technicians 

10 

In-Oulput  pper 

12 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  primarily  on  the 
Joh  training,  except  that  for  the  7090  System  to  be 
installed,  advantage  Is  being  taken  of  available 
Instruction  from  I9(. 

RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  1.2  Hours 

Good  time  135  Bours/Week  (Average) 

Attempted  to  run  time  l44  Bburs/Week  (Average) 
Operating  ratio  (Oood/Attempted  to  run  tlK')  Q.9IR5 
Above  figures  based  on  period  1  Jan  60  to  30  ^un  60 
I^ssed  Customer  Acceptance  Test  June  1955 
Time  is  available  for  rent  to  qualified  out'pide  or¬ 
ganizations. 

Time,  when  available.  Is  used  by  Defense  contrac¬ 
tors  as  well  as  government  agencies. 

IMs  machine  Is  exceptionally  well  checke4,  both 
internally  and  with  regard  to  input-output.  Most 
errors  can  be  correcl^  Inaediately  by  the  i»U!hlne 
operator  with  practically  no  lost  time.  Slz^e  In¬ 
stallation  of  core  memory,  error  free  period  la 
close:  to  2  hours. 


ADDITIONAL  FEATURES  AND  R^RKS 

Outstanding  features  Include  long  word"  length, 
high  arlttaaetlc  speeds,  blf^  tape  speeds,  cheeking 
features,  CRT  printer,  three  address  logic,  and  ease 
of  programing. 

Ibgnetlc  tape  stored  in  cooputer  room  In  metal 
cabinets.  Since  the  tape  Is  not  coe^tlble  with 
other  units  there  is  no  reason  for  It  to  leave  the 
coBpletely  controlled  climate  of  this  area.  Acetate! 
hase  tape  is  used. 

Speed  increased  by  taking  short  cuts  In  case  of 
zero  operands  and  thrau{^  the  use  of  previous  result 
as  an  operand.  PdvlBlonB  for  addition,  subtraction, 
and  shifting  of  Instruction  words  make  possible  pro¬ 
grammed  synthesis  of  instructions.  A  large  variety 
of  conditional  program  transfer  Instructions  are 
available.  Three  address-modifier  registers  maike 
possible  the  modification  of  operand  addresses  with¬ 
out  changing  the  stared  Instruction.  Caxd-tapiHiard 
conversion  Is  used. 
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NOR  DEN  VOTE 

Hordcn  Heotronlc  Vote  Xallyliig  System  Model  2602 


TALLY  MANUFACTURER 

tfiiited  Aircraft  Corporation 

Sorden  Division 

Data  SysteaiB  Department 


APPLICATIONS 

The  Borden  Vote  Tallying  System  is  a  special  purpose 
electronic  system  used  to  tally  paper  ballots  at 
hif^  speed.  Votes  are  euscumulated  by  candidate  and 
issue  in  a  magnetic  core  memoiy,  and  totals  are 
output  to  a  printer-punch  unit.  A,  shoit  length  of 
punched  paper  tape  is  used  to  Instruct  the  processor 
as  to  the  ballot  vldth,  color  and  format  before 
ballots  are  read.  This  same  tape  establishes  the 
punch-out  sequence.  Tvo  mechanlceil  paper  handlers 
are  attached  to  a  processor.  A  ballot  handler  feeds 
ballots  in  a  fixed  len{^  of  Z\"  and  varying  from 
9"  to  30"  in  vidth  at  10  ballots  per  second,  0^  to 
six  ballot  vldths  may  be  individually  selected  by 
paper  tape  instruction  vlthout  manual  intervention. 


Photo  by  Borden  Division,  United  Aircraft  Corp. 


The  ballots  are  not  mechanically  registered.  The 
processor  contains  the  necessary  skev  interpolation 
circuitry  to  compensate  for  a  misaligned  ballxxt. 

This  circuitry  is  shared  by  the  tvo  ballot  handlers. 
Only  one  ballot  handler  feeds  ballots  at  a  time. 

While  one  ballot  handler  is  feeding  and  totals  are 
being  accmulated,  the  second  ballot  handler  la  be¬ 
ing  reloaded  with  a  spindled  tray  of  ballots  and 
totals  are  being  transmitted  for  the  stack  of  ballots 
previously  read.  The  alternate  use  of  the  ballot 
handlers  permits  the  continuous  processing  of  ballots. 
Each  ballot  is  enmilned  for  acceptability  in  accord¬ 
ance  with  the  Election  Code  to  accept  only  valid 
votes.  Overvoted  offices  and  incorrectly  voted  re¬ 
call  issues  or  recall  candidates  are  not  accepted. 
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tmt  all  valid  votes  are  acce]?ted  to  update  totals. 
This  analysis  and  updating  occurs  prior  to  the  read¬ 
ing  of  the  next  ballot. 


PROGRAMMING  AND  NUMERTGAL  SYSTEM 


Internal  nmiber  system 
Iflglts  per  vord 


Binary  and  Binary  Coded 
Sednal 

3  declDBl,  4  binary,  1  par- 


Ity 

Blglts/lnstructlon  one  alpha  per  Instruction 

Instructions  decoded  lit-  Instructions 

Arithmetic  system  Fixed  point 

Each  operation  Is  defined  by  an  alpha  instruction 
cheoracter. 

Eumber  range  000  to  999  fuz*  each  of  3^  totals 


One  aljduibetlc  character  defines  an  instruction 
operation.  For  exai^e,  one  character,  followed  by 
appropriate  designators,  Instructs  system  on  specific 
locations  of  voting  squares  on  the  ballots  to  be 
i;rad.  Another  alphabetic  character  Initiates  the 
actual  reading  of  ballots.  Instructions  are  read 
from  punched  jpaper  tape' and  are  executed  In  sequence 
M  read  from  -the  tape. 

Essentially  all  operations  In  the  system  are  built- 
in  spboroutlnes.  Tbese  include  updating  of  the  -totals 
in  Iwsory'  as  each  ballot  is  read,  chechs  on  over- 
-votlng,  punch-out  of  candidate  -totals,  e-tc. 

All  progmtlng  Is  In  direct  Ins-tructlons. 

Registers  Include  Instruction  register,  memory  In- 
out  register,  ballot  mark  In^t  regls-ters,  and  punch 


Ihoto  by  Borden  Dl-vlslon,  United  Aircraft  Corp. 
encode .  regla-ter . 


ARITHMETIC  UNIT 

Add  time  is  5?  microseconds,  Including  s-torage 
access,  6.6  for  the  actual  add  operation  only. 
Arithmetic  operation  of  updating  totals  after  read¬ 
ing  each  -ballot  Is  an  automatic  subroutine. 

Timing  Synchronous,  within  data  processor 
Operation  Sequential 
Arithmetic  mode  Serial 


Access 
Mlcrosec 
5  to  4 


INPUT 

Media  Speed 

Punched  Paper  Tape  60  char/sec 

8-cbannel  tape 
(7  information  pluts  parity) 

I^per  Ballots  10  ballots/sec 

Ballots  can  be  up  to  50"  -wide,  24"  long. 


STORAGE 

Bo.  of  Bo.  of 
Medium  Words  Ulglts 

Ifagnetic  Core  Memory  600  17  bits 
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BOREEB  VOTE-  tat.t.v 


OUTPUT 


Medium  Speed 

Oaz^s  (80-0olumn)  18  columns/sec 

System  uses  IBM  526  Erinter-Punch 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type' 

Quantity 

Tubes 

5651 

2 

6199 

20 

Diodes 

DR-385 

Approximately  3,500 

IH770 

Approximately  1,000 

Miscl. 

Approximately  200 

Transistors 

2H426 

Approximately  3,000 

2H388 

Approximately  60O 

Hlscl. 

Approximately  3OO 

Magnetic  Cores 

10,800  In  each  of  two  memories 

Voltage  regulator  tubes  used  as  reference  tubes , 

’  in  power  supplies.’ 

Ibotcmiultlpller  tubes  in  optical  reading  heads. 
Follow-on  systems  will  use  UTTrO  diodes. 

Bach  memory  has  18  core  planes  (one  spare),  with 
10  columns,  60  rows  In  each. 

Cores  are  General  Ceramics. 

Ifeta  is  for  Model  2602  Two -handler  system. 


CHECKING  FEATURES 

Cheeking  features  include  paper  tape  parity,  column 
read,  ballot  jam,  memory  parity,  format  pickup, 
precinct  number  agreement,  power  supply  monitoring, 
double-punch  and  blank-column  detection,  and  ballot 
clock-track  check. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Bower,  con^niter  4.5  to  5  O.90  pf 

Bower  Includes  tape  reader  and,  output  card  punch. 

One  system,  ei^iloylng  two  ballot  handlers,  re¬ 
quires  approximately  1,200  sq  ft  of  floor  area. 

Total  Installation  load  for  system  is  approximately 
15,000  pounds.  Data  processor  weighs  approximately 
2,000  pounds;  each  ballot  handler,  about  5,200 
poimds.  Operator  consoles  and  output  printer- 
punches  account  for  remainder.  Floor  should  be 
capable  of  supporting  distributed  load  of  300  pounds/ 
square  foot.  Site  preparation  requirements  for  each 
system  Include  air  coi^ressor,  an  air  fan  to  provide 
hlgh-volume  low-vacuum  air,  and  a  vacuum  puiiq>  for 
high' vacuum  pressure. 


Ballot  handlers  operate  alternately  In  reading 
ballots.  While  reading,  drive  motors  In  ballot 
handler  draw  approximately  20  KVA  from  220-Volt 
3  phase  line.  Air  compressor,  low- vacuum  fan,  and 
hl^-vacuum  pump,  required  for  each  system,  draw 
about  anothef  20  KVA  per  full  system  from  220-Volt 
3  idJase  line. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Nuniber  In  current  operation  1 

Time  required  for  delivery  12  months 

Production  of  additional  systems  to  be  started 
soon  for  use  in  elections  of  1962  and  1964. 


COST,  PRICE  AND  RENTAL  RATES 

Model  2602  System  (2  Model  610  Ballot  Handlers, 

2  Model  620  Control  Consoles,  1  Model  640  Data 
Processor  cost  approximately  $600,000. 

A  sllfpitly  smaller  system.  Model  2601  System 
(1  Model  610  Ballot  Handier,  1  Model  620  Control 
Console,  1  Model  630  liata  ITocessor),  cost  approxi¬ 
mately  $375,000. 

Maintenance  contract.  Issued  on  annual  basis,  will 
be  available  frcm  the  manufacturer. 


PERSONNEL  REQUIREMENTS 

Training  made  available  by  the  manufacturer  to 
the  user  Include  programming  and  operator  training. 

S^plcal  election  requires  two  console  operators, 
and  requires  three  ballot  personnel  per  ballot  hand¬ 
ler.  Total  of  8  people  per  system  per  shift,  plus 
one  supervisor  for  the  entire  facility  (vdilch  may 
be  multiple-system  facility). 


RELIABILITY,  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

System  en5)loys  solid-state  construction  throughout 
to  attain  reliability,  and  employs  modular  assemibly 
techniques  to  facilitate  rapid  Isolation  and  replace¬ 
ment  of  malfunctioning  module.  Indicator  lights  on 
each  control  console  provide  Information  on  status 
of  eew:h  component  xmlt  of  system. 


NOEDEN  VOTE  TALL! 
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ADDITIONAL  FEATURES  AND  REMARKS  INSTALLATIONS 

System  reads  voter-narked  tallots  at  rate  of  10  Los  Angeles  County,  CeOdfomla 

■ballots  per  second,  and  tallies  ballots  in  Eujcord- 
ance  vltb  election  codes.  Checks  for  over-voting, 
and  provides  for  candidate  rotation  on  ballots. 

Output  totals  are  punched  Into  cards;  no  manual 
transcriptions,  of  totals  from  counters  Is  required. 

System  eliminates  long  hours  of  manual  tallying  of 
ballots  at  Individual  precincts.  Handles  variety 
of  sizes  of  ballots.  Output  cards  can  be  processed 
by  conventional  card  eqiulpnent. 
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KORnBr  voix  xaixt 


NUMERICORD 

XuBerlcoi^  Meichlne  Xool  Director 


AIW^NUFACTURER 


Concord  Control,  Incorporated 


Photo  hy  Concord  Control,  Incorporated 


APPLICATIONS 

The  Hunerlcord  Director  System  is  the  Giddlngs  & 
Lewis  Machine  Tool  Company' s  niimerlcal,  continuous- 
path  control  system  for  automatically  and  electron¬ 
ically  controlling  a  wide  variety  of  multi -axis 
machine  tools.  Ifumerlcord  Is  the  registered  trade- 
marh  of  the  Giddlngs  &  Lewis  Machine  Tool  Company, 
Fond  du  Lac,  Wisconsin. 


PROGRAMMING  AND  NUMERTTCAL  SYSTEM 

Internal  number  system  Binary  Coded  Decimal 

Decimal  dlglts/lnstructlon  43 
Arithmetic  system  Fixed  point 

Timing  Synchronous 

Operation  Sequential 

The  Humerleord  Director  System  utilizes  a  fixed 
word  length;  Instruction  format  and  program  for  all 
computations . 


STORAGE 

No.  of  No.  of  Access 
Medium  Words  Digits  Hlcrosec 

>fagnetlc  Core  Memory  •  44  554  10 


INPUT 

Medium  Speed 

Paper  Tape  600  llnes/sec 

DtUlzes  hl^  speed  photo-electric  one  Inch  wide 
tape  reader  for  Input.  Input  system  can  also  be 
modified  to  accept  the  magnetic  tape  output  of  a 
general  purpose  computer  In  lieu  of  the  punched 
tape. 


HUHERICOBD 
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OUTPUT 


Medium  S^ed 

Magnertlc  !I!ape  Continuous  at  60  In/sec 

Output  Information  Is  continuous  phase  aodulated 
quantized  analog  control  signals  on  one  Inch,  l4 
channel  magnetic  tape.  Magnetic  tape  output  Is 
used  as  permanent  Information  storage  medium  he- 
tween  director  system  and  machine  tool.  Director 
system  can  also  he  modified  to  control  machine 
tool  directly  without  magnetic  tape  storage. 

ciRCUTT  elements  OF  EI^IRE  SYSTEM 


I^ype 

Quantity 

Tubes 

600 

Diodes 

5,000 

Transistors 

300 

Magnetic  Cores 

300 

CHECKING  FEATURES 

Fixed  self-checlclng  features  Indicate  location  of 
errors  to  one  or  more  of  approximately  12  system 
areas. 


POWER,  SPACE. 

Power,  coh^uter 
Volume,  computer 
Area,  computer 
Weight,  computer 


WEIGHT,  AND  SITE  PREPARATION 

6  Kw  9  KVA  0.66  pf 
250  ou  ft 
45  sq  ft 
4,600  Ihs 


Bo  special  site  preparation  required.  System 
designed  for  operation  in  any  normal  office  environ¬ 
ment. 


PRODUCTION  RECORD 

Kumber  In  current  production  8  in  United  States 


COST,  PRICE  AND  RENTAL  RATES 

Director,  Bower  Supply,  and  Tape  Recorder  cost 
approximately  ^SS5>000. 

Tape  preparation  desk  cost  approximately  ^5>000. 

System  is  normally  not  available  for  rental  or 
lease. 

Users  maintenance  personnel  are  fully  trained  at 
manufeioturer's  plant  prior  to  system  installation. 

PERSONNEL  REQUIREMENTS 

One  8-Hbur  Two  8-Hbur  Three  8-Hour 
Shift  Shifts  Shifts 

Used  Reoom  Used  Recom  Used  Recom 
Operators  1  1  2  2  5  3 

Technicians  1  1  2  2  5  3 

Operation  tends  toward  open  shop. 

Equipment  operation  Is  relatively  simple.  Initial 
personnel  are  trained  on  the  job  by  manufacturer. 
Additional  personnel  can  be  quickly  trained  on  the 
job  as  required. 

The  Humerlcord  Director  is  a  special  purpose  digi¬ 
tal  coiqtuter  and  although  It  Is  sometimes  programmed 
manually,  programs  are  normally  prepared  by  a  large 
general  purpose  computer.  When  used  In  this  fashion 
the  Bumerlcord  system  can  usefully  be  described  as  a 
piece  of  specleil  purpose  off-line  peripheral  equip¬ 
ment  used  In  conjunction  with  a  number  of  large 
general  purpose  computers. 


Normal  personnel  requirements  for  the  system  usually 
consist  of  a  trained  ojperator  and  a  trained  electronic 
technician  vba  is  on  call  but  not  neoessarlly  present 
at  the  equipment  at  all  times.  Brogrammlng  Is  done 
by  the  regular  data  processing  department  mathemati¬ 
cal  progranmlng  section. 

ADDITIONAL  FEATURES  AND  REMARKS 

Purpose  -  provides  fully  automatic  control  of  com¬ 
plete  work  cycles  for  general-purpose  maohlpe  tools 
having  as  many  as  five  simultaneous  axes  of  movement. 

Operation  -  places  all  machine  movements  and  aux¬ 
iliary  functions  under  control  of  a  magnetic  tape 
program  which  Is  prepared  electronically  from  numer¬ 
ical  data  off  part  drawings. 

Significance  -  provides  a  "store"  of  skills  ^rtiich 
makes  workpiece  accuracy  a  function  of  engineering 
and  methods  planning  completely  Independent  of  ma¬ 
chine  operator's  experience. 

Application  -  while  capable  of  automatically  opera¬ 
ting  any  type  of  machine  tool,  optimum  effectiveness 
is  achieved  on  multiple-axis,  three-dimensional  con¬ 
touring  machines. 

Machine  Scope  -  controls  standard  machine  movements 
to  generate  such  geometric  shapes  as  straight  lines, 
circles,  ellipses  and  spirals  or  any  shape  that  can 
be  mathematically  defined  or  arbitrarily  set  up  In 
three-dimension  coordinates. 

Accuracy  -  tolerances  obtainable  with  the  Numeri- 
cord  System  of  machine  control  range  from  +  ,0005" 
to  +  .001"  on  the  largest  and  most  intricate  work- 
piece.  Ho  cumulative  error, 

FUTURE  PLANS 

For  several  years  this  system  has  been  used  pri¬ 
marily  by  the  aircraft  and  missile  industries.  Mod¬ 
ifications  and  adaptations  of  the  system  are  now 
being  designed  for  special  applications  in  precision 
plane  and  contour  map  making,  coordinatography,  pre¬ 
cision  plotting,  flame  cutting.  X-ray  inspection, 
and  riveting. 


INSTALLATIONS 

Republic  Aviation  Corporation,  Farmlngdale, 
long  Island,  New  York 

Ciddlngs  A  lewis  Machine  Tool  Company, 

Fond  du  lac,  Wiscoasin 

Boeing  Airplane  Co]iq>any 
Wichita,  Kansas 

Convalx,  Division  of  General  Djynamlcs 
Fort  Worth,  Texas 

Convair,  Division  of  General  I^ynamlcs 
San  Diego,  California 

lockheed  Aircraft  Corporation 
Burbank,  California 

North  American  Aviation  Inc. 
los  Angeles,  California 
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HUMERICORD 


OAR  AC  MANUFACTURER 

Office  of  Air  Eesearch  Automatic  Coniputer  General  Electric  Contpany 


APPLICATIONS 

Scientific  computation  and  analysis. 


PROGRAMMING  AND  NUMERTCAL  SYSTEM 

Intern^  numter  system  Binary  coded  decimal 

Decimal  digits/word  10  +  sign 

Decimal  digits/instruction  7 
Instructions/vord  1 

Instructions  decoded  21 

Instructions  used  21 

Arithmetic  system  Varlahle  fixed  decimal  point  loca¬ 
tion,  can  he  set  to  any  of  U  dig¬ 
it  positions  initially.  It  must 
remain  at  this  location  during  any 
given  sequence  of  operations,  in 
order  to  obtain  consistent  results. 
Instruction  type  Two  address  (The  machine  originally 
•was  a  one  address  machine).  '  The 
modification  to  a  two  address  ma¬ 
chine  facilitated  access  to  stor¬ 
age  and  permitted  execution  of 
special  instructions  with  signifi¬ 
cant  savings  in  time. 

Number  range  Varlahle  +  (lO^^  -  l) 

Number  system  used  is  the  ^-l|-2-l  system. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Micro sec  Mlcroseo 

Add  400-17,000  91 

Mult  10,000-26,000  800 

Div  10,000-26,000  1,200 

Construction 
Vacuum  tubes  -400 
Diodes  2,500 

Basic  pulse  repetition  rate  I50  Kc/sec 
Arithmetic  mode  Serial  by  character 

Barallel  by  bits 

Timing  Synchronous 

Operation  Sequential 


STORAGE 

No.  of  No.  of  Access 

Media  Words  Digits  Mlcroseo 

Magnetic  Drum  10,000  110,000  1,000-17,000 

Magnetic  Tape  7>200  per  1,200  ft.  tape 


INPUT 

Media  Speed 

Magnetic  Tape  1,000  words/mln 

Keyboard  ’  Bfamial 

Keyboard  is  located  on  main  control  panel. 


OUTPUT 

Medlim  S;^ed 

Magnetic  Tape,  1,000  words/mln 

Contents  of  tape  translated  by  an  off-line  code 
transcriber  and  typewriter. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes  1,200 
Tube  types  12 
Crystal  diodes  7,000 
Separate  cabinets  2 


Conqniter  is  housed  in  one  cabinet  and  the  magnetic 
drum  is  housed  in  another  cabinet. 


CHECKING  FEATURES 

Exceed  capacity 
Unprogranmed  stop 
Wrong  ccmbination 
Synchronized  tape 
Divide  by  zero 
Product  exceed  capacity 

Tape  runout,  power  and  cooling  failure  fault  checks. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Pbwer,  computer  25  KVA 

Volume,  computer  6OO  cu  ft 

Area,  computer  60  sq  ft 

Wel^t,  computer  6,000  lbs 

Capacity,  air  conditioner  10  Tons 

The  two  cabinets  measure  I5  by  2.5  by  7  ft* 

4  by  5  by  6  ft. 


PRODUCTION  RECORD 

Number  produced  1 

This  system  was  developed  on  a  research  and  develop¬ 
ment  contract  for  the  Air  Force. 


COST,  PRICE  AND  RENTAL  RATES 

Approxlrote  cost  of  basic  system  $185, 000. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  I5  Bburs 

Good  time  13,686  Hours 

Attenpted  to  run  time  16,733  Hours 

(derating  ratio  (Good/Attempted  to  run  time)  0.82 
Above  figures  based  on  period  from  Apr  53  to  Apr  56 
Passed  Customer  Acceptance  Test  Apr  53 
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ADDITIONAL  FEATURES  AND  REMARKS 

The  QARAC  has  heen  Improved.  The  Improved  version 
reportedly  uses  the  seme  codes  and  ccmmands  as  OARAC 
in  order  that  problems  may  be  run  without  difficulty. 

The  problem  exists  with  most  computer  installations 
that  a  considerable  amount  of  machine  time  Is  reipilred 
for  cheohlng  out  problems  and  it  is  planned  to  com¬ 
pensate  for  this  by  using  the  new  machine,  which  Is 
faster  than  the  old  QARAC,  for  running  checked-out 
problems  only. 

The  new  machine  Is  supposed  to  have  a  10,000  word 
core  memory,  and  Is  supposed  to  be  able  to  perform 
eidditlons  in  65  microseconds,  excluding  access  time 
or  In  130  microseconds,  including  access  time  and 
playback  of  the  ne^  instruction,  multiply  in  2.6 
mlUlseconds  and  divide  on  an  average  at  6  miUisec- 
onds.  This  is  supposed  to  result  in  on  operating 
time  savings  of  approximately  25  to  1  for  most  pro¬ 
grams. 


INSTALLATIONS 

Aeronautical  Research  Laboratory 
Wri^t  Air  Development  Center 
WrlghtrEatterson  Air  Force  Base,  Ohio 


OKLAHOMA 

Oklahoma  University  Computer  1066 


UN  IV  MANUFACTURER 

University  of  Oklahoma 
Computer  Laboratory 


APPLICATIONS 

Located  in  the  Merrick  Building,  North  Campus,  Uni¬ 
versity  of  Oklahoma,  Norman,  O^ahoma,  the  system 
is  used  for  general  purpose  scientific  and  engineer¬ 
ing  computation. 

This  computer  is  a  copy  of  the  Rice  University  com¬ 
puter.' 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  diglts/word  5^ 

Binary  diglts/instructlon  5*^ 

Instructions  per  word  1 

Instructions  decoded  Approx.  2500  (Micro 

Programmed) 

Arithmetic  system  Floating  point 

Q 

Base  2°;  Exponent  Imis  sign  plus  5  bltsj  ffein. ,  sign 
plus  4T. 

Instruction  type  One  address 

With  limited  three-address  options. 

-2Q5  t  I  *^243 

Humber  range  Floating  Pt:  2  <  [n]  <  2 

Fixed  Pt:  -  1  <  n  <  1 


Instruction  word  format 


6 

15 

.  6  ■ 

4  8  15 

4  Bit  Address 
of  One  Operand; 
Sign  Modifica¬ 
tion 

Operation 

Field 

Auxiliary 

Red-Tape 

Operation 

15  Bit  Address 
plus  B  Modifiers; 
Indirect  Address 
Option;  Sign  Mod¬ 
ification 

Automatic  built-in  subroutines 

Provision  for  an  entire  class  of  these.  Initially 
will  have  none.  Tests  for  tags  and  certain  arithme¬ 
tic  conditions  are  done  automatically  in  the  "Trapp¬ 
ing  Made"  of  operation. 

Automatic  coding 

ALGOL  Compiler 
Registers  and  B-boxes 

7  rapid  access  54-blt  registers  (4  listed  also  as  , 
fast  access  storage).  8  B-boxes  -  Instruction  uses 
any  combination  and  gives  sum  of  contents  as  modifier. 
1  fictitious  "zero"  register.  8  special  purpose  15 
bit  registers. 

Number  of  binary  digits  per  word  or  instruction 
is  56  in  memory,  2  of  which  are  tags  which  can  be 
tested  when  bringing  from  memory. 

About  2,500  combinations  in  the  operation  field 
alone,  with  room  for  expansion. 

One  operand  is  taken  from  any  of  the  I6  standard 
registers}  a  result  from  the  operation  can  be  stored 
back  into  any  of  the  I6  or  a  B-box  can  be  modified 
as  a  final  auxiliary  operation. 

Two  of  the  B-boxes  have  special  designations  as 
Control  Counter  and  Pathfinder;  respectively  these 
contain  the  address  of  the  next  instruction,  and  an 
address  from  a  previous  transfer. 


ARITHMETIC  UNIT 

Inel  Stor  Access  Excliid  Stor  Access 
Micro sec  Micro sec 

Add  T  to  16  3  to  4 

Jfalt  108  100 

Div  108  100 

Times  are  estimated. 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes  9OO 

Transistors  60 

Diodes  5>600 

Arithmetic  mode  Parallel 

Timing  Asynchronous 

Operation  Sequential 


STORAGE 

No.  of  No.  of  Bln  Access 
Media  Words  Dlg/Word  Mlcrosee 

Flip-Flop  Register  4  54  <  1 

ELeotrostatlc  (CRT)  8,192  (present)  63  8(avg) 

Diode -Capacitor  4  63  Buffers 

Magnetic  Tape 

No.  of  units  that  can  be  connected  8  Units 

No.  of  ohar/llnear  inch  of  tape  500  Char/lnch 

Channels  or  tracks  on  the  tape  10  Tracks/tape 

Tape  speed  75  Inches/sec 

Start  time  7  Milllsec 

Stop  time  10  Milllsec 

Physical  properties  of  tape 
Width  0.75  Inches 

The  flip-flop  registers  are  located  in  the  arith¬ 
metic  unit  and  listed  there  also.  Barrier  Grid  type 
CRT  is  used.  .63  bits  Include  5*1  word,  2  tags,  6 
error  oorrectlon  code,  and  1  parity.  Diode-Capaci¬ 
tor  registers  are  buffers  to  and  from  magnetic  tapes. 


INPUT 

Media  Speed 

Paper  Tape  400  hexads/sec 

44  words/sec 

Ferranti  T.R.  5  (Photoelectric) 

Magnetic  Tape  2  to  4  words/mlUisec 
Typewriter  Ifanual  (IBM  Input-Output  Writer) 

Switches  Manual  (Can  set  4  Special-Purpose 

Registers) 

Operator  can  type  to  or  from  any  register. 

Sense,  Mode,  Trapping,  Indicator  Registers. 

OUTPUT 

Media  S^ed 

Line  Printer  20  lines/sec  (numeric) 

10  llnes/sec  (alphanumeric) 

Paper  Tape  Punch  100  codes/see  6  levels  plus  control 
Typewriter  10  octal  dlg/sec 

Magnetic  Tape 

Printer  mechanian  is  Anelex  56-I6O. 

Punch  is  Teletype  BRPB  11 

Paper  Tape  preparation  is  by  off-line  Flexowriter. 
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CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Tubes 

5965  About  1,500 

619T  About  300 

S11B12  About  20  A  quality  Britisb 

power  pentode. 

2D21  About  120  To  drive  printer  haiaaer 

solenoids. 

1858  63  Bairier-grid  storage  tube. 

Total  approx.  2,000 

Diodes 
0M3-537 
SG211 

Other  miscellaneous 

About  16,000  total  (estimate) 

The  majority  of  these  are  OM3-537  idilch  is  a  Gold- 
Bonded  Germanium  Diode 

Transistors 

2K585 

2H598 

2H393 

SBlOl 

Others 

Total  2,000  -  3,000  (estimate)  mostly  the  first 
two  types 

Primary  uses:  instruction  decoding  and  gates,  per¬ 
ipheral  eqtiliaent,  and  memory  preaaqillfler. 

Magnetic  Cores  7OO  Used  for  pulse  transformers 

The  above  quanltles  include  some  rather  gross  esti¬ 
mates  for  the  control  unit  >dd.ch  is  only  partially 
cco^eted. 


CHECKING  FEATURES 

Six  bit  error  correction  code  plus  parity  on  electro¬ 
static  storage  and  magnetic  tape.  Corrects  singly- 
occurring  bit  failures.  Exponent,  mantissa  overflow 
indicators  which  can  be  automatically  checked  as  a 
trap  condition. 

Provision  for  marginal  checking  of  circuits.  Bound¬ 
ing  is  optional  on  results  of  certain  arithmetic  op¬ 
erations. 


POWER,  SPACE,  WEIGHT, 

Power,  conqniter 
Capacity,  air  conditioner 


AND  SITt  PREPARATION 

12  Kw  (estimated) 

15  Tons 


COST,  PRICE  AND  RENTAL  RATES 

Locally  produced. 

ADDITIONAL  FEATURES  AND  REMARKS 

On  any  instruction  the  address  can  be  modified  by 
any  combination  of  the  8  index  registers  (B  register*), 
the  control  counter  as  a  B  register  allows  easy  rela-, 
tlve  addressing  of  siAroutines.  Large  exponent  base 
for  faster  floating  point  operations,  extra  long 
mantissa  to  minlze  loss  of  significance  by  shifts  of 
8. 

Provision  for  repeating  the  same  instruction  in  a 
1-word  loop.  Besult  of  any  arithmetic  or  logic  can 
be  returned  to  memory  as  a  general  "add-toHneaiDry" 
with  a  block  transfer  option. 

Interchange  options  allow  Integer  arithmetic,  idierc 
thCj^ipxed  point  number  range  can  be  considered  as 

Two  tag  bits  in  memory  on  either  words  or  instruc¬ 
tions. 

A  special  register  of  "Mode  Ll^ts"  allow  special 
modes  of  machine  operation:  trapping  mode  where 
certain  tests  are  made  during  the  instruction  execu¬ 
tion;  repeat  mode  for  repeating  the  same  instruction! 
rounding  on  multiplication  and  floating  point  addi¬ 
tion  and  subtraction  is  optional  by  "Rounding  Mode". 

There  is  provision  for  using  two  magnetic  tape 
units  concurrent  with  nonuLl  program  execution. 

The  designation  IO66  refers  to  the  Battle  of  Hast-, 
ings,  in  as  much  as  the  conputer  is  located  at  Hormah. 

This  computer  is  a  copy  of  the  Rice  University 
Computer,  see  that  description  for  further  coaaents 
that  are  appUcsble  as  of  I96O-I96I. 

FUTURE  PLANS 

Memory  size  to  be  Increased  to  full  32,000  word 
capacity  after  the  system  is  running. 


INSTAiiATIONS 

Uhlversity  of  Oklahoma 
Computer  laboratory 
Herrick  Building  -  Horth  Campus 
Hormeui,  Oklahoma 


PRODUCTION  RECORD 

Number  produced  to  date  0 

Number  in  current  operation  Sections  only,  not  en¬ 
tire  system 

Number  in  cuanrent  production  1 

System  operation  anticipated  in  196I. 
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ORACLE  MANUFACTURER 

Oai  Ridge  Automatic  Computer  and  Logical  Engine  Oak  Ridge  National  Labora,tory 

Argonne  National  Laboratory,  Jointly 


f 


APPLICATIONS 

Located  at  X-10  site  at  the  Oak  Ridge  National 
Laboratory,  use  and  application  has  been  primarily 
as  a  research  and  developnent  tool  for  numerical 
analysis,  programming  techniques,  and  problems  in 
■physios,  chemistry,  engineering  and  biology.  Methods 
have  been  developed  for  solving  linear  equations, 
matrix  inversions,  computing  eigenvalues  and  vectors 
of  matrices,  solution  of  reactor  problems  Involving 
ordinary  and  partial  differential  equations.  Monte 
Carlo  techniques  have  been  designed  and  applied  to 
problems  in  health  physios  and  shielding.  Many  "one 
of  a, kind"  problems  are  solved  uhich  involve  methods 
mentioned  above  as  well  as  function  evaluation,  in¬ 
terpolation  and  statistical  analysis.  In  the  last 
few  years  much  effort  has  gone  into  data  processing, 
data  handling  and  reduction.  System  is  a  large 
scsile  and  general  purpose  oon^ter. 


Photo  by  Oak  Ridge  National  Laboratory 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  .  .  Binary 

Binary  diglts/word  40 

Binary  digits/instructlon  8 

Instructlons/word  2 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Humber  range  to  +  (l  - 


Instruction  ■word  format 


Accuimjlator,  quotient  and  storage  registers 
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Photo  by  Oak  Ridge  Rational  laboratory 


ARITHMETIC  UNIT 


Inol.  Stor.  Access 
Microsec 

Add.  70 

Mult  370-590 

Div  590 


Exclud.  Stor.  Access 
Microsec 
8 

Sli^tly  less 
subtly  less 


Construction  (Arithmetic  unit  only) 

Arithmetic  unit  is  constructed  of  vacuum  tubes, 
transistors,  and  diodes.  Type  ^lt-3  transistors 
and  type  1N68  and  IHI9I  diodes  are  used. 


Arithmetic  mode 
Timing 

Operation 


Serial 
Synchronous  in  storage 
and  asynchronous  in  arithmetic 
Sequential  Concurrent  in 
magnetic  tape  hunting  operations 


STORAGE 


No.  of  Access 

Media  Words  MlcrosecondB 

Cathode  Bay  Tube  2,048'  ^  I8 

Magnetic  Tape  3  x  10°  50>000/block 

Four  handlers  128  vords/block 

No.  of  units  that  can  be  ooimeoted  4  Units 
Ho.  of  char s/linear  inch  I70  Chars/inoh 

Channels  or  tracks  on  the  tape  42  Tracks/tape 

Blank  tape  separating  each  record  1  Inch 

Tape  Speed  47  Inches/sec 


Transfer  rate  8OOO  chars/sec 

Start  time  ...  5  Millisec 

Stop  ttoe  '  5  Millisec 

Average  time  for  experienced 
operator  to  change  reel  30  seconds 

Physical  properties  of  tape 
Width  2  Inches 

Length  of  reel  1,000  Feet 

Composition  .003"  %lar  base 

.001"  Oxide  coating 


INPUT 


Medium 

Paper  Tape  (Ferranti) 


Speed 

200  char/sec 


OUTPUT 

Media  Speed 

Photographic  Curve  2000  char/ sec 

Plotter 

Used  for  point  plotting  also 
Characters  are  series  of  points 
Console  i^pewrlter  10  char/sec 

Not  normally  used  for  output 
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Paper  Tape  60  char/sec 

Teletype  HREE-2 

Magnetic  Tape  1000  char/Beo 

Ertnted  on  typevriter'  at  10  char/sec 

Output  magnetic  ta;^  is  run  at  60  in/sec  on 
ORACIxE  and  slowed  to  0.6*in/6ec  for  printing  on 
typewriter  (IBM). 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Tubes 

5844 

5965 

7044 

6211 

3633 

6BC7 

6AI5 

6AK5 

6ah6 

12AT7 

12AU7 

12AX7 

Quantity 

Diodes 

1N68 

IHI9I 

Total 

5,000 

Transistors 

Total 

200 

2N43 

100 

Magnetic  Cores 

None 

CHECKING  FEATURES 

Word  parity  oh  memory 

Word  parity  on  magnetic  tape 

Character  parity  on  pjlper  and  magnetic  tape 


POWER,  SPACE,  WEIGHT,  AND  SITE, PREPARATION 

Power,  computer  75  Kw  O.gpf 

Room  size  60  ft  x  60  ft 

Capacity,  air  cond.,  computer  25  Tons 
Capacity,  air  cond.,  room  15  Tons 

A  false  floor  consisting  of  four  plenums  covers 
0.9  of  room.  Ducts  under  false  floor  and  over  roof 
seals  in  closed  loop  air  conditioning.  A  separate 
lAOO-volt  power  line  transformer  is  used. 


PERSONNEL  REQUIREMENTS 


Three  8-Hbur  Shifts 

Used 

Recommended 

Supervisors 

2 

8 

Analysts 

4 

Programmers 

4o 

8 

Coders 

2 

Clerks 

1 

librarians 

1 

Operators 

5 

Engineers 

1 

3 

Technicians 

6 

Methods  of  training .  includes  classes  in  basic  ■. 
coding  and  algebraic  langusige  coding. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  time  !)•  hours 

Good  time  3>869  hours 

Atten^ted  to  run  time  (,P52  hours 

Operating  ratio  (Good/Attempted  to  run)  O.9I 

Figures  based  on  period  Jul  55  'to  fful  56 

Acceptance  test  1  Sep  53 


ADDITIONAL  FEATURE^  AND  REMARKS 

Two  operating  modes  are  possible  in  the  ORACKE. 

Mode  1  is  the  1024  word  mode  in  which  time  multi¬ 
plex  is  used  between  a  pair  of  Williams  tubes  to 
determine  the  stored  information  fbr  each  bit. 

When  either  tube  reads  a  dash  signal,  a  dash  is 
replenished  to  both.  This  method  overcomes  the 
common  type  of  screen  blemish  which  would  prevent 
storage  of  a  "l"  (dot-dash). 

Mode  2  is  the  2048  word  mode  to  which  each  tube 
stores  1024  bits.  The  first  tube  is  regenerated 
to  the  first  half  of  a  major  cycle  and  the  second 
tube  to  the  second  half. 

IAS  type  counter. 


INSTALLATIONS 

Oak  Ridge  Bationetl  laboratory 

P.  0.  Box  X 

Oak  Ridge,  Tennessee 


PRODUCTION  RECORD 

Humber  produced  to  date  1 

Number  in  current  operation  1 

COST,  PRICE  AND  RENTAL  RATES 

Arithmetic  Unit 
Memory  Unit 
Magnetic  tape  unit 
Input -Output  and  Console 

Total  $250,000 
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ORDVAC  MANUFACTURER 

Ordnance  Variable  Automatic  Computer  .  Unlvereity  of  Illinois 


U.  S.  Army  Photo 


APPLICATIONS 

Ballistic  Rese'arblTliEdJoratories 
Exterior  ballistics  problems  such  as  high  alti¬ 
tudes,  solar  and  lunar  trajectories,  computation  for 
the  preparation  of  firing  tables  and  guidance  con¬ 
trol  data  for  Ordnemce  weapons,  including  free 
flight  and  guided  missiles. 

Interior  ballistic  problems,  including  projectile, 
propellant  and  launcher  behavior,  e.g.  physical 
characteristics  of  solid  propellants,  equilibrium 
composition  and  thermodynamic  properties  of  rocket 
propellants,  computation  of  detonation  waves  for  re¬ 
flected  shock  waves,  vibration  of  gun  barrels  and 


the  flow  of  fluids  in  porous  media. 

Terminal  ballistic  problems.  Including  nuclear, 
fragmentation  and  penetration  effects  in  such  areas 
as  explosion  kinetics,  shaped  charge  behavior, 
ignition,  and  heat  transfer. 

Ballistic  measurement  problems,  including  photo- 
grammetrlo.  ionospheric,  and  damping  of  satellite 
spin  calculations,  reduction  of  satellite  doppler 
tracking  data,  and  computation  of  satellite  orbital 
elements . 

Veapon  systems  evaluation  problems.  Including 
anti-aircraft  and  anti-missile  evaluation,  war  game 
problems,  linear  programming  for  solution  of  Army 
logistical  problems ,  probabilities  of  mine  detona- 
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( 


transistorized  Aritimetic  twit  • 


U.  S.  Army  Photo 


tions,  and  lethal  area  and  kill  probahilitles  of 
mine  detonations,  and  lethal  area  and  kill  prohsibll:-. 
ity  studies  of  missiles. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  nuiber  system  Binary 

Binary  digits  per  word 
Instructions  per  word 
Instruction  type 
Binary  digits  in  operation  code 
Binary  digits  in  address 


One  Mdress 
6  or  9 
12  or  10 


Instructions  used 
Arithmetic  system 
Numiber  range 


55  or  72 

Fixed  point 
-1  <  X  <  1 


left  Instruction 

Right  Instruction  | 

6 

Order 

2 

Unused* 

12 

Address 

6 

Order 

2 

Unused* 

12 

Address 

20  Bits 

20  Bits 

point  numbers  from  fix  point  numbers 
Eapid  Access  word  registers  -  5 
Sexadecimal  representation  is  used  externally . 
Negative  numbers  are  handled  as  2  complements. 
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Magnetic  Core  Memory 

Floating  point  operation  may  he  programmed. 

Dual  code  -  OEDVAC  operates  on  a  dual  code  basis. 

The  codes  are,  on  a  two  Instructions  per  word  basis, 
i.e.  20  digits  per  instruction; 

Code  A  -  1,024  words  of  storage; 

9  digit,  command 

1  digit,  spare 
10  digit,  address 

Code  B  -  4,096  words  of  storage; 

6  digit,  command 

2  digit,  spare 
12  digit,  address 


This  system  permits  utilization  of  routines  develop¬ 
ed  previous  to  the  4,096-word  operation  change  over. 


ARITHMETIC  UNIT 


Arithmetic  mode 
Basic  pulse  rate 
Add  tJjne  (Basic  addition  by 
arithmetic  unit) 

Multiply  time  (exolud.  stor. 
access) 

Divide  time  (exclud,  stor. 
access) 


Parallel 

Hot  pulse  controlled 
l4  mlcrosec 
700  micibsec 
700  mlcrosec 
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Transistorized  Channel  Selector  U.  S.  Army  Photo 

The  total  add  time,  including  transfer  to  final 
register,  is  50  microseconds.  Bone  of  the  above 
figures  include  access  to  storage. 

Construction,  Arithmetic  unit  only  -  Transistorized 
on  printed  circuit  plug-in  boards,  using  1,000  Type 
2S128  transistors. 

Timing  Asynchronous 

Operation  Parallel 

Magnetic  drum  purchased  from  ERA  Division  of  Sperry 
Rand,  Incorporated.  The  track  selector  for  the 
magnetic  drum  has  been  transistorized.  Magnetic 
core  storage  unit  purchased  from  Telemeter  Magnetics 
Incorporated.  Both  above  storage  units  adapted  to 
ORDVAC  and  Installed  by  Ballistic  Research  Laborator 
ies  personnel. 


STORAGE 

Media  Words  Digits  Access 

Magnetic  core  h,CS6  165,840  bits  I5  mlcrosec 
Magnetic  drum  10,032  401,280  bits  80,000  ” 

/h8  words 
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INPUT 


Media 

Teletype  tape  (5  hole) 
Punched  cards 

Ferranti  Hi- speed  Paper 
Tape  Reader 
Magnetic  tape 


Speed 

2.5  words  per  sec 
40  words  per  sec  (l>in) 
8  words  per  sec  (dec)- 

20  words  per  sec  (bin) 
300  words  per:  sec 


The  special  purpose  one  inch  wide  magnetic  tape 
system  for  transferring  telemetered  data  to  ORDVAC 
has  6  information  tracks  and  3  control  tracks. 


Air  Conditioning 


Computer 

15  Tons  , 

Core  Memory 

7.3  Tons 

Magnetic  Drum 

3  Tons 

Space 

Computer 

630  cu  ft  •  80  sq  ft 

Weight 

Computer 

3,000  lbs 

PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  In  current  operation  1 


OUTPUT 

Media  Speed 

Teletype  page  printer  0.4  words  per  sec 

Teletype  tape  0.4  words  per  sec 

Punched  cards  40  words  per  sec  (bin) 

8  words  per  sec  (dec) 

Transistorized  magnetic  core  contents  display. 


CIRCUhT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes 

Type 

Quan 

Type 

Quan 

3964 

817 

c6:r 

28 

5687 

420 

6x5 

4 

2051 

568 

0C3 

4 

5965 

637 

6SP5 

4 

6AL5 

47 

6AC7 

4 

6A67 

2 

i2a!rf 

12 

2D21 

160 

12AIJ7 

1 

6080 

21 

6ah6 

9 

6AN5 

15 

6350  , 

86 

.0B2 

14 

6829  ' 

2 

7AK7 

16 

6216 

2 

5963 

46 

6Bjr 

42 

6AV6 

15 

6197 

90 

5R4 

2 

6293 

193 

6l6 

26 

5998 

72 

12AX7 

22 

6336 

27 

6x4 

6 

35OB 

4 

5651 

12 

0A2 

3 

6A(J5 

1 

Total 

37W 

Transistors 

Type 

Quan 

Type 

2N162 

20 

2HIO56 

250 

2N140 

65 

2N113 

75 

2Nia8 

1300 

2N426 

25 

2N109 

346 

2H425 

10 

Total 

2,091 

Diodes 

Type 

Quan 

Type 

Quan 

1K91 

4l8 

W63 

15 

1N95 

162 

IN58A 

10 

1H52 

10 

IH298 

_200 

Total 

915 

POWER 

.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power  ConBUBq)tlon 

Computer 

40  K.W. 

Core  Memory 

15  KiW. 

Magnetic  Drum 

6  K.W. 

COST.  PRICE  AND  RENTAL  RATES 

Rental  rates  for  additionad.  equipnent 
$648.57  per  month 

Eie  additional  rented  equipment  is: 

I.B.M.  punch  $  63.32  per  month 

I.B.M.  reader  $  82. 5O 

I.B.M.  reproducer  $122.50 

I.B.M.  tabulator  $360.23 

Approximate  cost  of  basic  system  $600,000. 


PERSONNEL  REQUIREMENTS 


Topical  Personnel 

Supervisors 

Analysts 

Programmers  and  Coders 

Clerks 

Engineers 

Technicians 


Three  8-Hour  Shifts 
6 

5 

14 

1 

1 

6 


No  engineers  are  assigned  to  the  operation  of  t)ie 
machine,  but  are  used  for  develojment  and  design  of 
additions  to  the  machine.  The  technicians  consult 
the  engineers  when  a  total  break-down  occurs. 


RELIABILITY,  OPERATING  EXPERIENCE. 
AND  "time  AVAILABILITY 

Average  error-f3?ee  running  period  Apprcoc.  6  hours 
Good-time  7,475  hours 

Attempted  to  run  time  8,760  hours/year 

Operating  ratio  O.85 

The  above  figures  are  based  on  the  yearly  average  of 
the  last  5  years.  Approximately  2  hours  per  week 
are  used  for  scheduled  preventive  maintenance  and  10 
hours  per  week  are  used  for  running  computer  test 
programs.  The  1,266  hours  difference  above  were  used 
for  testing,  servicing,  bad  o^ratlng  time,  general 
improvement,  and  the  incorporation  of  new  components. 
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ADDITIONAL  FEATURES  AND  REMARKS 

The  OHDVAC  helongs  to  the  group  of  computers  whose 
basic  logic  was  developed  by  the  Institute  for 
Advanced  Study  and  utilized  In  the  IAS  computer. 

This  IAS  family  of  computers  Is  made  up  of  such 
.machines  as  the  lELIAC,  OBACLE,  AVIDAC,  MANIAC, 
JOHSNIAC,  MISTIC,  and  CYCLONE. 

The  OKDVAC  is  a  direct-coupled  machine  using  three- 
dimensional  construction.  A  direot-ooUpled  machine 
is  one  that  connects  the  voltage  level  of  one  ccm.- 
■ponent  directly  to  the  input  of  the  next,  without 
voltage  isolation  between.  This  feature  is  very 
helpful  in  trouble-shooting  the  system.  Three- 
dimensional  construction  is  sometimes  called  low- 
capacitance  wiring.  In  the  ORDVAC,  three-dimensional 
wiring  is  employed  by  placing  the  arithmetic  unit 
and  other  controls  on  opposite  sides,  and  inter¬ 
connected  wiring  running  across  the  open  space 
between.  The  machine  can  be  remotely  controlled 
from  commercial  Teletype  units. 

OBDVAC  is  equipped  with  the  option  of  two  different  , 
instruction  codes.  Code  -9  (nine  bits  per  instruc¬ 
tion)  makes  1,024  words  of  high  speed  core  storage 
available  to  the  operator  while  Code  -6  (six  bits 
per  instruction)  makes.  4,096  words  of  hl^  speed 
storage  available.  Each  code  shares  a  common  nine- 
bit  decoder;  however,  when  the  code  -6  option  is 
used  the  instiniotlon  first  passes  throu^  a  code 
translator  which  translates  the  six  bit  instruction 
into  its  9-tlt  equivalent.  There  is  no  loss  of  time 
lAiile  making  the  code  translation. 

The  translator  uses  the  following  number  of 
circuit  elements 


General  purpose  magnetic  tape  stations  will  be 
added  to  the  ORDVAC  shortly,  with  provisions  for  8 
stations.  ORDVAC  will  control  read,  write,  re-wind 
forward  and  backward,  move  tape  forward  and  back  N 
words,  starting  at  A  address  of  memory,  transfer  to 
B  address  of  memory  for  next  instruction,  re-record 
N  words,  playback  N  words,  check  for  parity  error, 
transfer  on  error,  and  other  functions. 

Circuit  Elements,  Entire  System 
Magnetic  Cores 


(hian 

OD 

ID 

Thick 

172,032 

100 

70 

30 

mils 

5>376 

375 

260 

125 

mils 

Transistors 

SB  100 

135 

2N  43 

24 

2H  140 

12 

Total 

171 

Crystal  diodes 

253 

Resistors 

305 

Capacitors 

23 

The  above  components  are 

mounted 

circuit  boards.  Power  dissipation  is  approximately 
5  watts. 


INSTALLATIONS 

Ballistic  Research  Laboratories 
Aberdeen  Proving  Ground,  Maryland 


FUTURE  PLANS 

The  Floating  Point  unit  for  the  ORDVAC  will^he 
fully  transistorized,  with  a  number  range  of  2  ' 

to  2“^“,  using  a  seven  bit  biased  exponent.  Num¬ 
bers  will  be  normalized  automatically  on  transfer 
to  storage.  The  mantissa  of  the  normalized  float¬ 
ing-point  number  will  have  a  range  of  l/2  >  c  >  -l/2. 
This  system  will  require  that  an  existing  register 
be  converted  from  a  one-sided  shifting  register  to 
a  two-sided  shifting  register. 

Fully  transistorized  control  circuitry  for  new 
indexing  orders  \7lll  be  added  in  the  near  future. 
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PACKARD 

Faclsiard  Bell  Congpifcer  M3del  2^0 


BELL  250 


MANUFACTURER 


Packard  Bell  Comrpviter  Corporation 


Photo  By  Packard  Bell 


Computer  Corporation 


APPLICATIONS 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Xhe  PB  250  is  a  high  speed  digital  conputer  designed 
to  he  used  for  general  purpose  computing  and  as  a 
syst^  component  for  on-line,  real-time,  data  hand¬ 
ling. 


Internal  noAer  system  Binary 

Binary  dlglts/word  21  plus  sign 

Binary  dlglts/lnstructlon  22 
Instruction^  per  word  1 

Instructions  decoded  6? 

Arithmetic  system  Fixed  point 

Floating  point  hy  subroutine 
Instruction  type  -One  address  (Modified 


Number  range 


6  decimal  dl^ts 


PACKARD  BETl  250 


TkO 


INPUT 


OUTPUT 


HI«H-1PECD  ILOCK 
TRtNlFCII 


CARD  READER 


TYPEWRITER 
LOW- SPEED 
TAPE  READER 

HIGH-SPEED 
TAPE  READER 

MAGNETIC 
TAPE  UNITS 
(•nt  maximum) 

ANALOG 

TO 

DIGITAL 

CONVERTER 


30  INPUT 
CONTSOL  LINES 


CONTROL  UHEB 


Instruction  vord  format 


22  15 

14 

13  8 

7  3 

2 

1 

Sector 

Number 

Sec 

Tag 

Op  Code 

Line  Numher 

Index 

Tag 

An  Index  register  may  te  loaded  to  modify  line 
numter  of  address.  (The  contents  of  the  index  regis¬ 
ter  replaces  line  numher  of  aH  instructions  where 
a  tag  is  specified. ) 

A  single  Instiniotion  can  shift  the  memory  location 
of  a  specified  numher  of  words  hy  one  address  posi¬ 
tion  thus  eliminating  the  need  for  address  modifica¬ 
tion  while  maintaining  optimum  programming. 

Optimum  programming  is  provided  for  hy  provision 
for  relative  addressing  for  next  Instniction. 

Automatic  hullt-in  suhroutlnes  include  square  root 
and  gray-to -binary  conversion. 


ARITHMETIC  UNIT 


Inol  Stor  Access  Exclud  Stor  Access 
Micro sec 
12 

276  (max) 

252  (max) 


Micro sec 

Add  108  Avg 

Mult  572  Avg 

tiiv  JW  Avg 

Arithmetic  mode  Serled. 

Timing  Synchronous 

Operation  Sequential  or  non-sequential 

The  EB  250  operates  at  a  clock  frequency  of  2  Me 

giving  a  word  time  of  12  mlcrosec.  The  arithmetic 
unit  is  completely  serial  in  operation  as  is  the 
magneto strictlve  delay  line  memory.  The  serial 
approEich  provides  low  component  count  with  low  cost 
and  hl^  reliability.  The  2  Me  clock  provides  micro¬ 
second  speed  formerly  associated  only  with  very  large 
expensive  machines.  The  magneto strictlve  delay  line 
memory  can  he  expanded  from  the  basic  I808  words  in 
1  to  256  word  increments  to  15,888  words  hy  the 
simple  addition  of  plug-in  units. 


Block  Diagram  hy  Packard  hell  Computer  Corporation 


STORAGE 

Ho.  of  Access 

Media  Words  No.  of  Bits  Mlcrosec 

Magnetostrictlve  to  15,888  to  5^9,536  l,5*t-0  avg 

Delay  Line 

Magnetic  Core  to  l6,581|-  to  36o,M8 
Magnetic  Tape 


No.  of  units  that  can  he  connected 

6  Units 

No.  of  chars/llnear  inch  of  tape 

200  Chars/inch 

Channels  or  tracks  on  the  tape 

T  Traoks/tape 

Blank  tape  separating  each  record 

0.75  Inches 

Tape  speed  | 

5,  10  Ihches/sec 

Transfer  rate  1 

or  2  Kc/sec 

Start  time 

3  Mllliseo 

Stop  time 

1.5  Milllsec 

Physical  properties  of  tape 

Width 

1/2  Inches 

Length  of  reel 

2500  Feet 

INPUT 

Media  Speed 

Plexowrlter  10  6  or  8  hit  char/sec 

Paper  Tape  500  6  or  8  hit  char/sec 

Magnetic  Tape  2,000  Tbit  char/sec 
Serial  2  Mo  hit,  83.3  KC  word  rate 

30  control  inputs  used  with  the  transfer  on  exter¬ 
nal  signal  command  are  Eilso  available  for  control 
applications . 
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OPERATIONS  GROUPING 


COMMAND  STRUCTURE 

OP  Code 

6  bits 

Address 

13  bits  .. 

Sequence  tag 

1  bit 

Index  tag 

1  bit 

A  and  B  Registers;  One  word  registers,  programmed  Independently 
or  combined  for  multiplication,  division,  square  root,  and  double 
precision  operations. 

C  Register:  For  multiplication,  division,  tally,  and  control. 


Mnemonic 

Numeric 

Description 

Operation 

Code 

C^e 

ADD 

14 

Add 

SUB 

15 

Subtract 

DPA 

16 

Double  Precision  Add 

DPS 

17 

Double  Precision  Subtract 

SQR 

30 

Square  Root 

VLS 

30 

Variable  Length  Square  Root 

Arithmetic 

DIV 

31 

Divide 

VLD 

31 

Variable  Length  Divide 

MUP 

VLM 

32 

32 

Multiply 

Variable  Length  Multiply 

CLA 

45 

Clear  A 

CLB 

43 

Clear  B 

CLC 

44 

Clear  C 

GTB 

41 

Gray  to  Binary 

CAM 

56 

Compare  A  and  M 

TAN 

35 

Transfer  if  A  Negative 

TBN 

36 

Transfer  if  B  Negative 

Transfer 

TCN 

TRU 

34 

37 

Transfer  if  C  Negative 
Transfer  Unconditionally 

TOF 

75 

Transfer  on  Overflow 

TES 

77 

Transfer  on  External  Signal 

_  LDA 

05 

Load  A 

LDB 

'  06 

Load  B 

LDC 

04 

Load  C 

LOP 

07 

Load  Double  Precision 

lAC 

01 

Interchange  A  &C 

Loading  & 

IBC 

STA 

02 

11 

Interchange  B  &  C 

Store  A 

Storing 

STB 

12 

Store  B 

STC 

10 

Store  C 

STD 

13 

Store  Double  Precision 

MCL 

71 

Move  Command  Line  Block 

MLX 

26 

Move  Line  X  to  Line  7 

EBP 

40 

Extend  Bit  Pattern 

AMC 

42 

ANDM&C 

AOC 

46 

AND  OR  Combined 

EXF 

47 

Extract  Field 

Logical  & 
Shifting 

NAD 

20 

Normalize  and  Decrement 

LSD 

21 

Left  Shift  and  Decrement 

RSI 

22 

Right  Shift  and  Increment 

SAI 

23 

Scale  Right  and  Increment 

Control 

NOP 

HLT 

24 

00 

No  Operation 

Halt 

OIU 

50 

Disconnect  Input  Unit 

RTK 

51 

Read  Typewriter  Keyboard 

RPT 

52 

Read  Paper  Tape 

RFU 

53 

Read  Fast  Unit  ' 

Input- 

LAI 

55 

Load  A  From  Input  Buffer 

Output 

CIB 

57 

Clear  Input  Buffer 

woe 

6X 

Write  Output  Character 

PTU 

70 

Pulse  to  Specified  Unit 

BSO 

72 

Block  Serial  Output 

BSI 

73 

Block  Serial  Input 

NUMERIC  ORDER 


Nutnaric 

Mnemonic 

Code 

Coda 

Deicriptlon 

00 

HLT 

Halt 

01 

lAC 

Interchange  A  &  C 

02 

IBC 

Interchange  B  &  C 

04 

LDC 

Load  C 

05 

LDA  . 

Load  A 

06 

LDB 

Load  B 

07 

LDP 

Load  Double  Precision 

10 

STC 

Store  C 

11 

STA 

Store  A 

12 

STB 

Store  B 

13 

STD 

Store  Double  Precision 

14 

ADD 

Add 

15 

SUB 

Subtract 

16 

DPA 

Double  Precision  Add 

17 

DPS 

Double  Precision  Subtract 

20 

NAD 

Normalize  and  Decrement 

21 

LSD 

Left  Shift  and  Decrement 

22 

RSI 

Right  Shift  and  Increment 

23 

SAI 

Scale  Right  and  Increment 

24 

NOP 

No  Operation 

26 

MLX 

Move  Line  X  to  Line  7 

30 

SQR 

Square  Root 

31 

DIV 

Divide 

32 

MUP 

Multiply 

34 

TCN 

Transfer  if  C  Negative 

35 

TAN 

Transfer  if  A  Negative 

36 

TBN 

Transfer  If  B  Negative 

37 

TRU 

Transfer  Unconditionally 

40 

EBP 

Extend  Bit  Pattern 

41 

GTB 

Gray  to  Binary 

42 

AMC 

And  M  &  C 

43 

CLB 

Clear  B 

44 

CLC 

Clear  C 

45 

CLA 

Clear  A 

46 

AOC 

AND  OR  Combined 

47 

EXF 

Extract  Field 

50 

DIU 

Disconnect  Input  Unit 

51. 

RTK 

Read  Typewriter  Keyboard 

52 

RPT 

Read  Paper  Tape 

53 

RFU 

Read  Fast  Unit 

55 

LAI 

Load  A  from  Input  Buffer 

56 

CAM 

Compare  A  and  M 

57 

CIB 

Clear  Input  Buffer 

6X 

V70C 

Write  Output  Character 

70 

PTU 

Pulse  to  Specified  Unit 

71 

MCL 

Move  Command  Line  Block 

72 

BSO 

Block  Serial  Output 

73 

BSI 

Block  Serial  Input 

75 

TOF 

Transfer  on  Overflow 

77 

TES 

Transfer  on  External  Signal 

CcaoDumd  LlBt  by*  Packard  Sell  Computer  Corporatl<m 


OUTPUT 


Media 

HLexovrlter 

Speed  Paper 
Tape  Punch 
Magnetic  %ipe 
Hl^  Speed  Serial 


Speed 

10  6  or  8  hit  char/sec 
110  6  or  8  hit  char/aee 

2,000  T  tit  char/sec 
2  Me  hit,  85.3  KC  word  rate 


The  hl^  speed  (S  Me)  Input  and  output  Is  through 
a  2  Me  external  shift  register  which  can  he  loaded 
or  unloaded  In  serial  or  parallel  fron  egulpnent  such 
as  A  to  S,  to  A  converters,  shaft  encoders,  etc. 

Input  and  output  can  elso  he  made  through  an  8  hit 
character  buffer  which  Is  used  for  Flexowrlter,  Paper 
Tape,  and  Magnetic  Tape  Input  and  output.  For  exam¬ 
ple,  an  adaptor  card  which  connects  our  Model  M3  A 
to  D  converter  directly  to  the  chareujter  buffer  Is 


ByClilsblS*.  ^  COEt'TTOl.  OU.'fepU.'fc  lingg  gje.  |Lf|L£]LAhl£ 
for  use  with  the  Pulse  to  Specified  Iblt  cruiiiil 
for  control  applications. 

Both  punched  card  and  line  printing  equlpaent  will 
he  available  by  mid  196I. 


C I RCU  IT  ELEMENTS  OF  ENTI  RE  SYSTEM 

There  are  400  transistors,  2,300  diodes,  and  4  mag- 
netostrlctlve  delay' lines  in  the  system. 


PACSCABD  BELL  250 


COST,  PRICE  AND  RENTAL  RATES 


Hbdel 
Huniber 
PB  250 


Item 

COMPUTER  with  Flexowriter  and  2320-word  memory 
PB  250-T  In  Free-Standing  Case 
PB  250-R  For  Rack  Mounting  .... 


MEMORY  MODULE  (up  to  256  words) 
MAGNETIC  TAPE  UNIT  .  .  . 


MT-1-2S0 


PAPER  TAPE  READER  (300  characters/sec)  .... 

PAPER  TAPE  PUNCH  (110  characters/sec) . 

MEMORY  EXTENSION  CHASSIS . 

MODULE  TESTER  (less  oscilloscope) . 

SPARE  PARTS  KIT . 


COMPUTER  STAND  . 


SIX  ADDITIONAL  SIGNAL  INPUT  LINES  (max.  3  sets)  .  . 

FLEXOWRITER  (with  shelf  &  slides  for  rack  mounting) 

FLEXOWRITER  (for  table  mounting) . 

BATTERY  POWER  SUPPLY  when  included  instead  of  a-c  supply 


BUFFER  REGISTER 


Sale 

Monthly 

Iiease 

ih'ice 

Price 

.  $40,500 

$1,230 

.  39,500 

1,200 

r  39,900 

1,210 

1,200 

40 

.  14,750 

445 

7,500 

230 

4,950 

155 

1,000 

35 

3,000 

— 

3,100 

— 

500 

— 

250 

- ; 

500 

— 

300 

10 

4,900 

150 

4,500 

140 

1,500 

45 

.  4,750 

— 

PRiees  ARE  SUBJECT  TO  CHANCE  WITHOUT  NOTICE  AND  ARC  F.O.Br  OUR  PLANT.  LOS  ANOELES.  CALIFORNIA 


CHECKING  FEATURES 

All  operations  involving  the  memory  are  parity 
checked..  Checking  is  also  d.one  in  the  assembly 
program  and  in  the  subroutine. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.1  Kw 

Volume,  computer  T  cu  ft 

Area,  computer  2.8  sq,  ft 

Weight,  computer  110  lbs 


PRODUCTION  RECORD 

Number  produced  to  date  5 

Humber  in  current  operation  5 

Number  in  current  production  20 

Number  on  order  30 

Anticipated  production  rates  2  units  per  week 

Time  required  for  delivery  6  months 

PERSONNEL  REQUIREMENTS 

Training  made  available  by  the  manufacturer  to  the 
user  Includes  a  two  weeks  programming  course  and  a 
two  weeks  maintenance  course  which  are  included  in 
the  price  of  the  machine. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

The  PB  250  uses  only  solid-state  circuitry  and  is 
completely  modularized.  The  circuits  used  were 
developed  for  the  TRICE  DBA  which  operates  at  5  Mu, 
and  have  been  in  operation  for  over  two  years. 

For  applications  where  power  failures  and  result¬ 
ant  loss  of  memory  cannot  be  tolerated  a  battery 
power  supply  is  available  which  will  operate  the 
computer  for  several  hours  without  line  power. 

The  low  component  count  less  than  kOO  transistors 
and  less  than  2,500  diodes  insure  maximum  reliabil¬ 
ity.  The  computer  requires  only  kO  watts  of  power  "• 
exclusive  of  input-output  devices.  This  power  is 
dissipated  over  a  large  area  providing  freedom  from 
failure  due  to  heating  problems. 

A  built-in  marginal  circuit  testing  system  combined 
with  a  diagnostic  service  routine  permits  the  dynamic 
testing  of  ail  circuits  in  the  computer  and  the  iden¬ 
tification  of  any  drifting  component.  The  entire 
computer  consists  of  II5  plug-in  modules,  a  plug-in 
magnetically  regulated  power  supply,  and  a  standard 
paper  tape  reader,  paper  tape  punch,  and  electric 
typewriter.  The  computer  proper  requires  only  30 
watts  of  d-c  power  so  that  air  conditioning  is  not 
needed.  A  battery  supply  is  available. 


PACKARD  HEDL  250 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  a  2  Me  clock  frequency- 
source  pro-vldtng  microsecond  speed  at  a  price  lower 
than  previous  microsecond  machines,  and  expandable 
magnetostriotive  delay  line  memory  and  a  powerful 
command  list  Including  square  root  and  gray-to -binary 
and  double  precision  commands. 

Other  advantages  include  three  methods  of  input- 
output;  control  lines,  character  buffer,  and  2  Me 
serial,  plus  inexpensive  standard  buffer  equipnent, 
making  the  computer  adaptable  to  additional  periph¬ 
eral  equipment. 

The  primary  design  objective  of  the  EB  250  -was  to 
provide  a  computer  that  -would  be  used  as  a  standard 
systems  oonponent  so  that  a  large  number  of  system 
requirements  formerly  satisfied  only  by  a  special 
purpose  one-of-a-kind  system  can  be  met  by  the 
EB  250  plus  the  proper  selection  of  off-the-shelf 
input-output  equipment.  The  high  speed,  powerful 
cosffiand  list,  versatile  input-output,  and  low  price 
have  met  this  objective. 

Ferformance  -  The  EB  25O  operetes  at  speeds  com¬ 
parable  to  those  of  large  scale  conq>uters.  The  max¬ 
imum  operation  rate  is  over  40,000  instructions  per 
second.  Typical  times  for  a  22-blt  word  are: 

addition  and  subtraction  12  microseconds 

multiplication  2j6  microseconds 

division  252  microseconds 

square  root  252  microseconds 


Ehoto  by  Eackard  Bell 


The  last  three  commands  are  variable  in  length. 

For  example,  the  product  of  a  10-blt  multiplier 
and  a  22-bi-t  multiplicand  requires  152  microseconds. 

A  repertoire  of  fifty-one  commands  permits  the  full 
speed  of  the  EB  250  to  be  realized.  Among  these  are 
double  precision  commands  which  automatically  operate 
upon  44- bit  words.  Floating  point  routines  operating 
on  a  7-blt  characteristic  and  a  5T-Bi-b  (U  decimal 
digit)  mantissa  require  less  than  3  milliseconds. 

Three  complete  input/output  systems  are  integral 
to  the  ooiputer.  The  first  operates  on  characters 
of  up  to  8  bits  at  a  maximum  rate  of  2,000  characters 
per  second  on  input  and  20,000  characters  per  second 
on  output.  Buffering  permits  the  computer  to  operate 
simultaneously  -with  input /output  operations.  The 
second  system  operates  upon  serial  information  at 
rates  up  to  85,000  words  per  second.  The  format  of 
this  information  is  automatically  controlled  by  on 
internally  stored  mask.  The  third  system  consists 
of  50  input  lines  which  can  be  sampled  under  program 
control  and  52  output  lines  upon  which  signals  can 
be  placed  -under  program  control.  These  lines  permit 
the  computer  to  sense  and  control  the  state  of  ex¬ 
ternal  devices. 

Ease  of  programming  -  The  EB  25O  is  a  single 
address  computer  with  an  index  register.  Erogram 
optimization  in  the  EB  250  is  provided  by  a  unique 
minimum  access  scheme.  If  speed  is  not  a  considera¬ 
tion,  the  conputer  is  treated  as  a  straight-forward 
single  address  system.  If,  on  the  other  hand,  mini- 
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Photo  by  Packard  Bell 


nr.im  accecs  Ic  a  conoideratl'-'ti,  a  Bcgiisnce  tag  bit 
In  the  ecEsnand  word  cause  3  the  ooajmtar  to  read  the 
r.c:r‘,  coaoaand  iiui^llately  following  the  execution  of 
the  indicated  operation.  The  uoe  of  this  sequence 
tag  permitB  corapula'tioE  rates  of  up  to  hi, 666  cojaafflndo 
per  Gccoi^. 

A  special  index  register  penaito  autoiEatic  address 
nodlficatlon  while  optlmua  progrejiiaing  is  izaintalnad 
hy  selecting  the  optinrua  address  In  each  memory  line. 
Further,  a  single  Instruction  permits  shifting  every 
word  in  a  given  line  by  one  artiress  tooitlOTi.  Thus, 
optlnaim  prograsaalng  may  be  retained  and  the  need  for 
address  i!»dlflcation  eliminated. 

Flexibility  -  The  flexibility  of  the  FB  PJO  Eaken 
it  adaptable  to  a  wide  range  of  application. ^^The 
s^nory  1  s  expandable  from  2 ,  3^0  words  to  r5 ,  otxj  words . 
Further,  the*  length  of  the  addltlonta  nuanory  lines  Ic 
optional  and  so  may  be  designed  to  fit  any  cpeclfle 
requirement.  Jfagnetlo  core  memory  Is  olco  available 
as  an  option.  The  PB  250  has  the  widest  range  of 
auxiliary  equipment  of  any  general  p’orpoes  digital 
computer,  including  punched  card  equlisaent  and  up  to 
six  magnetic  tape  units. 

CmCH,  the  Floating  Point  Interi>r’ater  for  the  FB  250 
general  purpose  digital  computer.  Is  designed  to  per- 


nit  rapid  progre^ailjig  of  cclentlfic  and  englneerii^i;;  j 

problems  and  to  allow  persons  generating  problems 
to  do  the  actual  prograssilng  of  the  problems  thcr. 
selves.  CIHCH'a  structure  permits  those  who  hav  ^ 
used  the  commonly  accepted  interpretive  programs 
to  learn  CIHCH  coding  qulciay.  This  is  made  possible 
by  the  fact  that  CIKCH  was  designed  after  considera¬ 
tion  of  other  Interpreters,  combining  the  best  ol'  ! 

their  featureo  and  rtrai,.ure»  experr-  I 

lence  has  ehovn  to  he  desirable.  j 

CWCH  is  a  floating  point  Interiiretlys  cystem,  j 

which  means  "scaling"  la  no  longer  a  problem.  Then;  { 

Is  no  need  to  keep  track  of  nushcr  magnitude.  Xn  f 

(Iddltlon,  CIECH  offerp  7  index  registers  for  locping  | 

and  program  control.  Debugging  eystems  are  offered,  | 

including  c  Belectlve  program  trace  and  memory  print.  ‘ 

Input  and  outpat  arc  convenient  to  use.  ComEmds  are- 
written  in  cm  easy  to  ixaismber  notiitlon.  CiliCH  obeys 
the  human  law  of  self  rsre nervation  la  that  it  will 
not  execute  Esn  luotruotlon  which  weald  cauoo  It  te 
damage  itself. 

The  CIHCE  interpretive  mcaary  can  contain  up  ua 
ii.095  words.  One  v-ord  is  required  to  represent  a 
command;  two  words  are  required  to  reprecent  a  ficat- 
Ing  point  auaber. 


PENNSTAC  MANUFACTURER 

Pennsylvania  State  (University)  Automatic  Computer  Peimsylvania  State  University  '' 

•  -  ■  '  Electrical  Englncpring  Department 


APPLICATIONS 

System  is  used  primarily  for  the  education  of 
digital  computer  engineers  and  the  performance  of 
research  in  digital  computer  design. 

EEMKSTAC  has  been  desimed  to  (l)  carry  out  scien¬ 
tific  computation  and  (2)  he  used  in  a  classroom 
for  teaching  computer  design  and  programming.  For 
the  second  purpose  mentioned,  the  following  features 
have  been  included  in  the  cdn^iuter:  (l)  a  visual 
display  of  the  coded  contents  of  the  four  registers; 

(2)  a  control  panel  reduced  to  the  essentials  for 
operation  and..enahllng  reduced-speed  operation; 

(3)  vlslhle  and  accessihle  coa^xjnents,  easily  modi¬ 
fied,  and.(Jf)  an  output  system  enahllng  instruction 
concerning  communication  hetween  the  computer  and 
an  asynchronous  device. 


Photo  by  Pennsylvania  State  University 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 
Decimal  digits/word  11 

Decimal  digit s/instruotion  II 
Instructlons/word  1 

Instructions  decoded  23 

Arithmetic  system  Fixed  point 

Instruction  type  One-|plus-one 

Humber  range 

-10  to  +10 
Instruction  word  format 


Operation  Code 

Tag 

Hext  Instruction 

Operand  Address 

•  X  X 

X 

X  XXX 

X  X  X  X 

For  example: 

22 

:o 

1345 

2lt69 

7k6 


PEHHSTAC 


This  iUBtructlon  states;  Add  (22)  the  amber  at 
(2469)  to_the  number  in  the  A-register,  leave  the 
result  In  the  A-register,  and  take  the  next  Instruc¬ 
tion  from  dnin  location  1345.  The  tag  digit  is  not 
used. 

Begisters 

A-register  -  accumulator 
B-register  -  receives  information  from  drum 
C-register  -  accumulator  for  holding  information 
to  be  stored  on  the  drum 
B-register  -  holds  instruction 

The  internal  number  system  is  the  2*421  binary  coded 
decimal  system.  There  are  four  bits  per  decimal 
digit. 
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ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
(deration  Microsec  Microsec 

Average  Average  Maximum 

Add  5,445  94  4,700 

Mult  5,555  2,985  5,969 

Biv  7,426  5,076  10,152 

Construction  (Arithmetic  unit  only)  II7  vacuum  tubes 
Arithmetic  mode  Parallel  in  binary 

Serial  in  decimal 

Timing  Synchronous 

Operation  Sequential 


I 


747 


PKNNSTAC 


STORAGE 

No  of  No.  of 
Medium  Words  Digits 

IBM  650  Drum  25OO  27,500 


Access 
Micro sec 
2350  (Average) 


PRODUCTION  RECORD 

Humber  produced  to  date  1 

Hmber  in.  operation  1 


INPUT 

Medium  Speed 

Paper  Tape  I440  char/sec 

Ferranti  photoelectric  reader.  The  punched  paper 
tape  is  standard  7/^'  inch  tape.  Six  channels  are 
used.  The  tape  is  prepared  by  a  F299MA  Burrou^s 
Sensimatic. 


PERSONNEL  REQUIREMENTS 

One  8-Hbur  Shift 


Supervisors  I/2 

Programmers  1 

Clerks '  1 

Operators  1 

Engineers  1  I/2 

Technicians  2 


OUTPUT 

Medium  Speed 

Paper  Tape  (Flexowriter)  10  char/sec 

Paper  Tape  (Teletype)  60  char/sec 

Teletype  model  BEffiE2 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

2C5I 

264 

5887 

200 

I2BH7 

796 

6L6 

42 

6W6 

40 

Total 

1,552 

Diodes 

H02077 

5,768 

Transistors 

2H94A 

6 

CHECKING  FEATURES 

Checking  features  include  sensing  for  wrong , combi¬ 
nation  in  the  four  registers,  excetsd  capacity,  un¬ 
usually  lengthy  Instruction  time,  divide  by  zero, 
read-in  false  start,  and  synchronism  alarms. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Boom  size 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 

Overhead  conduits  for  power, 
air  conditioning. 


7.2  Kw  9  KVA  0.8  pf 

7.2  Kw  10.2  KVA  0.7  pf 

320  cu  ft 
72  cu  ft 
80  sq.  ft 
13  sc  ft 
65  ft  X  25  ft 
3.3  Ibs/sq.  ft 
110  lbs,  conoen  max 
12.5  Tons 

3.500  lbs 

1.500  lbs 

signal  wires,  and 


ADDITIONAL  FEATURES  AND  REMARKS 

General  Information 

The  new  system  presents  two  major  modifications. 
First  is  the  Internal.  Output  control  by  means  of 
which  the  output  is  controlled  almost  entirely  by 
the  program.  The  format  switch  and  the  format  tajpe 
will  be  eliminated.  Second  will  be  the  addition  of 
a  second  output  device,  a  sixty-digit-per-second 
Teletype  Punch.  The  output  information  from  the 
Teletype  Punch  will  be  in  the  form  of  punched  paper 
tape.  The  programmer  can  select  as  the  output 
device  either  the  Teletype  Punch  or  the  ten-dlgit- 
per-second  Flexowriter. 


2*k21  coded  decimal  number  system  used  on  PEHNSTAC 


Decimal  Equivalent 
0 
1 
2 
5 
k 

5 

6 

7 

8 

9 

Wrong  Combination 


2*k21  Code 
0  0  0  0 
0  0  0  1 
0  0  10 
0  0  11 
,0100 
10  11 
110  0 
110  1 
1110 
1111 


10  0  0 
i  0  0  1 
10  10 
0  10  1 
0  110 


COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $100,000. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  has  been  in  operation  since  I955. 


PEHNSTAC 
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Table  of  Operations  of  PESWCODE 

Basic  EEINBCODE 

Operation  Code 

Operation 

.  Description 

50 

Md 

A  +  B  -»K 

51 

Subtract 

A  -  B  ->K 

52 

Multiply 

A  •  B  -»K 

53 

Divide 

A  T  B  -+K 

54 

Md  Absolute 

A  +  1b|  -♦K 

55 

Subtract  Absolute 

A  -  iB]  -»K 

56 

Addiply 

K  +  AB  -»K 

57 

Subtiply 

K  -  AB  -+K 

63 

Square  Boot 

■/a  -»B,  K  - 

If  A  <[k|  take  next  instruction  from  B. 

64 

Compare 

65 

Move  j- 

A  ->B,  K 

67 

Transfer  Negative 

If  K  <  0  talM  next  instruction  from  S. 

If  K  ^  0  take  next  instruction  from  A, 

68 

Transfer  Non  Zero 

If  K  0  take  next  instruction  from- 
If  K  =  0  take  next  instruction  from  A. 

69 

Unconditional 

Take  next  instruction  from  B. 

Trsinsfer 

70 

Return  Jump 

Jump  from  present  instruction,  which  is  at 
'if  to  A.  X^n  reaching  ^  return  to  ^  +1. 

71 

Escape 

Take  next  instruction,  which  is  in  EEHHSTAC 
code  from  On  reentering  EEHNCODE  at 

2000  the  next  EEHNCODE  instruction  will  be 
taken  from  "k. 

72 

No  operation 

73 

EeM  In 

Read  in  from  paper  tape  and  then  take  next 
instruction  from 

74 

Read  Out"- 

Read  out  A  words  from  consecutive  locations 
starting  at  S, 

75 

Stop 

76 

Conditional  Stop 

Stop  if  code  switch  1  is  on. 

77 

Translate  In 

Con-vert  B  from  flxM  point  to  floating  point 
using  the  e:5ionent'A  and  -»K.,  l.e,,  the 

floating  number  B-IO^”^^^  -will  be  formed. 

78 

Translate  Out 

Convert  K  from  floating  point  to  fixed  point 
using  the  exponent  ^  and  ->A,  i.e.  Store  K**10^ 

EEHNCODE  Functions 

58 

Sine 

Sin  A  -» B,  K 

59 

Cosine 

Cos  A  -»B,  K 

60 

Logarithm 

In  A  ^  B,  K 

61 

Exponential 

Exp  A  -» B,  K 

62 

Arc  Tangent 

Tan'^  A  -^B,  K 

Double  Precision  EEHNCODE 

4o 

D.  P.  Add 

A  +  B  -»K 

4i 

D.  P.  Subtract 

A  -  B  ->K 

42 

D,  P.  ^^atiply 

A  •  B  -+K 

43 

D.  P.  Divide 

A  T  B 

66 

D,  P.  Move 

A  -»B,  K 

FUTURE  PLANS 

INSTALLATIONS 

Plans  call  for  the  addition  of  an  IBM  727  Magnetic 

Pennsylvania  State  University 

Tape  Unit,  smd  revision  of  the  input  system  to 
accommodate  varlahle-length-of -field  read  in. 

University  Park,  Pennsyl-vania 

Tl^9 
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MANUFACTURER 

Automation,  Management  licorporated 


PERK  I  II 

Perfomanoe  Computer  Models  I  H 


APPLICATIONS 

Systems  are  designed  said  used  for  the  reporting 
of  percentage  of  standard  performance  of  production 
operation;  compares  actual  production  rate  against 
standard  production  rate  and  records  on  continuous 
chart  whether  efficiency  la  zero  (downtime),  helow, 
at,  or  above  normal. 

System  could  also  he  adapted  to  con^eTe  other 
ratios,  e.g.  plane  ground  speed  against  alr'speed 
or  planned  speed,  sane  In  fuel  consumption,  steps 
In  checking  out  launching  of  missile,  et  al. 

Perk  I  samples  latest  rate,  while  Perk  H  gives 
cumulative  (integrated)  results. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Decimal 
Arithmetic  system  Floating  point  Perk  II 

Fixed  point  Perk  I 


ARITHMETIC  UNIT 

Arithmetic  unit  consists  of  vacuum  tubes,  diodes, 
stepping  relay,  relays,  and  potentiometers. 
Timing  .Synchronous 

Operation  .  .  Concurrent 


STORAGE 

Media  Ho.  of  Digits 

Perk  I  stepping  relay  100 

Perk  II  potentiometers  500,000 


INPUT 

Input  may  be  any  sensor,  e.g.  a  limit  switch,  photo 
cell,  transducer,  or  flow  meter.  Input  speed  Is  at 
900  to  10,000  counts/hour.  System  can  count  consid¬ 
erably  faster  on  special  models. 


OUTPUT 

Output  is  on  a  2.5  Inch  pressure-sensitive  chart 
paper  in  a  galvonometer  recorder-  Paper  speed  is  at 
3  Ihches/hour.  Output  can  be  read  and/or  displayed 
by  any  voltage  translating  device.  Other  paper 
feed  speeds  available  on  request. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  5 

Diodes  1 

Belays,  and  other  standard  electronic  components 
are  used. 


POWER,  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

Volume,  computer  1  cu  ft 

Area,  computer  1  sq  ft 

Wel^t,  ooii5>uter  20  lbs 

A  wall  outlet  is  required. 


PRODUCTION  RECORD 

Humber  produced  to  date  1 

Anticipated  production  rates  10  -  i960 

100  -  1961 

Time  required  for  delivery  1  month 


COST,  PRICE  AND  RENTAL  RATES 

Perk  costs  $1,000. 

Sensors  ^d  wiring  cost  $5  to  ,$500., 

Perk  rents  at  $50/month. 

Sensors  and  wiring  rent  at  $.50  to  $50/month. 

User  ships  Perk  unit,  air-express  collect,  to  plant. 
Eepair  and  service  is  at  $8/hoiir.  Automation  Man¬ 
agement  Incorporated  will  ship  air  express  prepaid, 
bEiok  to  user. 


PERSONNEL  REQUIREMENTS 

Only  applloation  engineer  Is  needed  at  Installation 
and  is  performed  by  A.M.I.  personnel  at  $15/hour. 
Automatic  operation.  Chart  paper  Is  rej^aced  after 
250  running  hours. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  manufaotrurer  to  insure  required  reliability  in¬ 
clude  time-tested,  simple,  components  used  to  well 
under  their  capacity. 


PERK  I  II 
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ADDITIONAL  FEATURES  AND  REMARKS 

System  provides  for  management  ty  exception,  Instead 
of  clemandlng  computing  by  foremen,  time  and  motion 
study  engineers,  production  planners,  and  other 
executives.  System,  allows  the  loss  or  profit  of  an 
operation  to  he  viewed  continuously  and  losses  cor¬ 
rected  immediately  and  successful  methods  of  opera¬ 
tion  strengthened  and  repeated. 


FUTURE  PLANS 

Flans  for  new  components  and  antlci:^vted  modifica¬ 
tions  Include  wider  input  speed  ranges,  another  model 
with  single  input  speed  and,  hence,  lower  price,  and 
self -correcting  systems,  l.e.  the  out^t  will  control 
those  factors  influencing  the  input  so  the  process 
will  seek  the  optimal  level  of  performance.  Uses 
in  laboratory  and  mllltaiy  services  are  planned. 
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PHILCO  1000  MANUFACTURER  ^ 

Phllco  ICransistor  Automatic  Computer  1000  Phllco  Corporation 


Photo  by  the  Phllco  Corporation 


APPLICATIONS 

Manufacturer 

Primarily  scientific  applications,  some  commercial 
or  Industrial  applications. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digit s/word  56 

Instructlons/word  1 

Instruction  type  Two  address 

Code  fflll  Include  two  12-blnary  digit  addresses, 
two  5-blnary  digit  address  modifiers,,  and  a  6-blnary 
digit  command. 


ARITHMETIC  UNIT 

Bxclud  Stor  Access 
Micro sec 

Add  5.5 

Mult  150  avg. 

Mv  200 

Construction  Transistors 

Arithmetic  mode  Parallel 

Maximum  multiply  time  excluding  storage  access  Is 
200  microseconds.  Ones  complement  binary  arithmetic 
Is  used 


PHILCO  1000 
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STORAGE 

Meaivm  Words  Digits 

Magnetic  Core  ^,096  147,^56 

Cycle  time  Is  12  microseconds. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

System  requires  approximately  1.2  Kw.  The  total 
volume  occupied  by  the  arithmetic  section,  storage 
section,  power  supplies,  control-  panel  and  ventila¬ 
ting  equipaent  is  about  56  cubic  feet. 


INPUT 

Media  Speed 

Perforated  Tape  Reader  60  char/sec 

Teletype  Model  28  Keyboard  Manual 


OUTPUT 

Media  Speed 

Perforated  Tape  Punch  60  char/sec 

Teletype  Model  28  Page  Printer 

Either  5  or  7  level  tapes  may  be  used.  Punched  card 
equipment,  magnetic  tape  and  magnetic  drum  may  be 
added,  if  desired. 


ADDITIONAL  FEATURES  AND  REMARKS 

A  cathode  ray  storage  address  reference  indicator 
is  included  in  the  system. 


INSTALLATIONS 

Philco  Corporation 

3900  Welsh  Road 

Willow  Qrove,  Pennsylvania 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

All  transistor  circuits  are  used  in  arithmetic  and 
storage  units. 
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PHIL  CO  2000  MANUFACTURER 

Ehlloo  Sransistorlzed  Automatic  Computer  Ehilco  Coiporation 

(TRANSAC  S-2000) 


APPLICATIONS 

Manufacturer 

The  Philco  2000  Electronic  Data  Erooess'lng  System 
is  an  all  purpose  oongiuting  system.  The  design  of 
the  system  has  heen  planned  so  that  sizes  and  equip¬ 
ment  may  he  varied  to  suit  the  specific  installation. 
This  means  that  the  system  may  he  used  equally  well 
with  data  processing  and  scientific  applications. 

The  Ehlloo  2000  Electronic  Data  Processing  System 
uses  asynchronous  logic  which  reduces  computer  opera¬ 
ting  time  and  allows  new  components  to  he  added  with¬ 
out  redesigning  the  equlpuent. 

U.  S.  Anny  Signal  Missile  Support  Agency 
White  Sands  Missile  Range 
Presently  located  at  Philadelphia,  Pennsylvania, 
equliment  is  used  for  the  solution  of  differential 
equations,  statistical  analysis  of  scientific  data, 
computation  of  seientlflc  tables,  and  additional 
scientific  and  engineering  uses  in  connection  with 
Sifpial  Corps  research  and  development  activities  in 
support  of  the  Army  missile  program.. 

General  Electric  Company 

located  at  the  General  Electric  Company  Knolls  Site, 
Elskayuna,  New  York,  the  system  is  used  for  reaetor 
core  design,  thermal  and  mechanical  problems  (asso¬ 
ciated),  shielding  studies,  power  plant  systems 
analysis,  maneuvers,  accidents,  etc,  nuclear  physics, 
and  data  reduction  and  processing  from  prototype 


Photo  hy  Ihilco  Corporation 
operations. 

Westin^ouse  Electric  Corporation 
Bettis,  Atomic  Power  Laboratory  , 

Located  at  Plttsburjdi>  Pennsylvania,  the  system  is 
used  for' nuclear  desi^  calculations,  thermal  and 
hydraulic  calculations,  analysis  and  experimental 
data  reduction,  reactor  and  plant  kinetics,  and 
miscellaneous  engineering  calculations. 

System  Development  Corporation 
System  is  used  for  systems  simulation  research. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary,  binary  coded  decimal 
and  alphanmerlc 
Binary  dlglts/word  48 

Binary  dlglts/lnstructlon  24 
Instructlons/word  2 

Instructions  decoded  225,  Including  59  floating 

point  instructions 
Arithmetic  system  Eloatlng  and  fixed 

Instruction  type  One  address 

Addressing  can  be  modified  by  index  registers. 

■  I  ^ 

Number  range  Up  to  10-  w/floatlng  point  option 
Instruction  word  format 


0  15 

16  22 

Address 

Command 

PHILCO  2000 


75^ 


System  uses  an  automatic  assemlillng  and  coinpiling 
system  called  ICAC  idiich  permits  the  programmer  to 
'Write  programs  in  a  simple  mnemonic  code.  SAC  also 
has  an  ever  expanding  llhrary  of  routines.  It  also 
has  available  AHEAC,  an  algebraic  translator. 

Shere  is  one  48  bit  register,  three  24  bit  regis¬ 
ters,  and  up  to  32  optional  index  registers. 

The  program  section  has  asynchronous  logic  -which 
means  that  each  operation  ifithin  each  ins-truction 
starts  as  soon  as  the  preceding  operation  is  comple¬ 
ted. 


ARITHMETIC  UNIT 


Inol  Stor  Access  Exclud  S-tor  Access 
Mlorosec  Hicrosec 

Add  3.T  or  U-T  1.7 

Mult  42.5  or  59.5  40.3 

Div  43  or  53.0  43 

Construction  (Arithmetic  unit  only) 

Transistors  Approximately  20,500 

Condenser-diodes  I30 

Arithmetic  mode  Barallel 


Timing  Asynchronous 

Operation  Concurrent 

Sequential  instructions,  concurrent  input  •.output. 
The  arithmetic  section  employs  a  carry  congdete 
signal  which  terminates  each  arithmetic  operation  as 
soon  as  it  is  completed.  This  increases  the  speed 
of  all  arl-thmetic  operations. 


Photo  by  the  Phllco  Corporation 


STORAGE 

>toufacturer 

No.  of  Ho.  of  Access 

Media  Words  Digits  Mlcrosec 

Magnetic  Core  4,096  to  196,608  to  10  or  2 

32,768  1,572,864 

Magnetic  Drum  32,768  to  1,572,864  to 
1,048,576  50,331,648 

Drum  access  is  25,000  microseconds  for  the  first 

word  and  16  microseconds  for  each  additional  word. 

Magnetic  Tape 

,  Ho.  of  units  that  can  be  connected  256  Units 
No.  of  char/line^  inch  of  tape  750  Alphanum  char/ln 
Channels  or  tracks  on  the  tape  I6  fesujhs/tape 

Blank  tape  separating  each  record  O.9  Inches 

Tape  speed  120  Inches/sec 

Transfer  rate  90,000  Alphanum  char/sec 

Start  time  2.5  Millisec 

Stop  time  2.5  Mi llxsee 

Average  time  for  exp^irienued 

operator  to  change  feel  o?  tape  30  Seconds 

Physical  properties  of  tapie 


Width  1  Inch 

Length  of  reel  3,600  Feet 

Composition  MWer  base  tape 

With  the  multiple  processing  techniques  used  with 
the  Phllco  2000  System  it  is  possible  to  have  as 
many  as  64  tape  units  processing  data  simultaneously. 
Tremsfer  rate  can  be  increased  to  360,000  alphanumeric 
characters  per  second  if  full  advantage  is  taken  of 
the  multiple  processing  techniques. 
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U.  S.  A.  ^sslle  Support  Agency 

Mo.  of  No.  of  Acioess., 

Medlm  Words  Digits  Mlorosec- 

Magnetic  Core  8,192  48  bits/word  10  i(nax) 

Nine  magnetic'  tape  units  are  used  "on  line"  as 
intermediate  storage.  Capacity  of  one  5,600  foot 
reel  is  in  excess  of  2  million  charsicters. 

General  Electric  Company 
Magnetic  Core  32,768  48  bits/vord  10 

2  microsecond  memory  on  order  for  January  I96I. 
WEC,  Bettis  AP  'Lab. 

Magnetic  Core  32,768  48  (binary)  10 

Magnetic  Tape  Approx.  48  (binaa^;  Serial 

40  million 

Core  store  Trill  be  ciianged  to  2  microsecond  unit 
in  December  1960j  size  Trill  remain  32,768  Trords. 


INPUT 

ManTifacturer 

Media  Speed 

Punched  Cards  2,000  cards /min 

80  columns  read  in  any  code. 

Punched  Tape  1,000  char/sec 

Punched  in  5>  6,  7,  or  8  channel  tape. 

Magnetic  Tape  90,000  char/sec 

OBC  90, 000  char/ sec 

Characters  are  alphanTmerie  characters.  Both  cards 
and  paper  tape  may  be  either  on-line  or  transferred 
to  magnetic  tape  to  make  use  of  90,000  character 
transfer  rate. 

U.  S.  A.  Missile  Support  Agency 
Paper  Tape  Reader  1,000  char/sec 

Magnetic  Tape  (AMEEX  90,000  char/sec 

PR  300) 

General  Electric  Company 
Magnetic  Tape  90  kllooyoles/sec 

16  tapes  are  on  the  system  any  4  of  which  may  be 
multiplexed. 

Off-Line  Card  Reader  2,000  cards/mln 

WEC,  Bettis  AP  Lab. 

Magnetic  Tape  6,400  words/sec 

Figures  are  average  for  each  of  fOTir  channels. 

Cards  (80-column)  2,000  cards/mln 


OUTPUT 

ManTifactTirer 

Media  Speed 

Punched  Card  25O  card/mln 

Punched  Tape  60  char/sec 

Mapietlo  Tape  90,000  char/sec 

Bigh  Speed  Printer  15  llnes/sec 

Characters  are  alphanvimeric.  characters . 

The  input  and  output  devices  used  Trith  tbs  Fhiloo 
2000  System  are  connected  -to  a  specialized  .^xa'fering 
deTTlce  which  permits  transfer  of  data  between  input 
and  output  deTrices  whCn  used  off-line  and  between 
the  computer  and  any  input  or  output  deTrice  vhen  used 
on-line.  The  buffering  device,  called  the  Universal 
Buffer  Controller  (UBC)  controls  the  transfers  so 
that  the  transfers  are  made  at  the  maximum  speed, 

90,000  cps. 

U.  S.  A.  Missile  Support  Agency 
Paper  Tape  Punch  60  char/sec 

High  Speed  Printer  900  llnes/min. 

General  Electric  Company 
High  Speed  Printer  900  lines/mln 

The  Anelex  printer  is  used  off  line. 


WEC,  Bettis  AP  Lab. 

Media  Speed 

Magnetic  Tape  6,400  irords/sec 

Speed  is  average  on  each  of  four  channels. 
Cards  (80  oolTmmJ  100  cards/mln 

Line  Printer  900  lines/mln 

A  64  character  alphabet  is  used. 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 


Type 

Quantity 

Use 

Tubes 

120 

Printer  Rammer  Drivers 

52 

Paper  Tape  Ftower  Supply 

35 

Mag  Tape  Power  Supply 

265 

Other 

Total 

450 

Diodes 

1,200 

Transistors 

56,000 

Ferrite  Cores  196,608  to  1,572,864 

Above  figures  are  with  ten  loagnetlc  tape  imlts. 


CHECKING  FEATURES 

IfanTifacturer 

All  input  and  output  deTri-ces  have  comprehensive 
checking  facilities. 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

KVA,  computer  50 

Area,  computer  1,600  sq  ft 

Room  size,  computer  4o  ft  x  50  ft 

Floor  loading  52  Ibs/sq,  ft 

264  lbs  concen  max 

Weight,  computer  2,100  lbs 

Air  conditioner  is  obtained  by  user.  Capacity  of 
12  Tons  l.e.  136,000  BTU/hr. 

U.  S.  A.  Signal  Missile  Support  Agency 
KVA,  computer  25.9 

Power,  air  conditioner  4.5  Kw 

Volume,  computer  6,500  cu  ft 

Area,  computer  1,500  sq,  ft 

Room  size  1,600  sq  ft 

Volume,  air  conditioner  50.75  cu  ft 

Area,  sq  ft  7.25  sq  ft 

Capacity,  air  conditioner  6  Tons 

Weight,  computer  16,250  lbs 

Wel^t,  air  conditioner  876  lbs 

Floor  loading  32.5  Ibs/sq  ft 

51.6  Ibs/sq  ft  concen  max 
Ho  castor  loads 

Above  figures  are  r  the  SMSA  configuration.  Com¬ 
puter  air  cocd.itlotter  is  used  as  standby  for  rocaa 
air  conditioner.  No  false  floor,  false  ceilings,  or 
air  plenTJms  are  required.  Humidity  controls  are 
required. 

General  Electric  Company 
KVA,  computer  4-5.1 

Area,  computer  1,554  sq  ft 

Floor  loading  60  Ibs/sq  ft 

115  lbs  concen  max 

Capacity,  air  conditioner  80  Tons 

Weight,  computer  21,472  lbs 

Oiay  small  site  preparation  and  modification  were 
required,  since  area  was  preTrlously  occupied  by  an 
IBM  704.  About  13  tons  of  sdr  conditioning  are 
needed  for  the  system. 
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PRODUCTION  RECORD 

Time  required  for  dellvej^  12  monthe 

COST,  PRICE  AND  RENTAL  RATES 


Signal  MiBslle  Support  Agency 
GSA  Model  Monthly 

No.  No.  Description  Rental 

Arithmetic  and  Logical  Units 

1  210  Arith  &.  Ctl  Unit,  Console  &  $T,100 

Typewriter 

2  1000  Floating  Point  Option  650 

5  1011  Index  Registers  (Block  of  8)  900 

Tea-Microsecond  Magnetic  Core  Storage  Units 
8  2208  Magnetic  Core  Stor.  Unit  (8192)  $5,800 

Input-Output  Units 

11  25l^  Magnetic  Tape  Unit  $7,650 

12  255  Input-Output  Processor  (l6xl)  3,500 

16  2ii-0  Punched  Paper  Tape  System  1,800 

18  257  Printer  System  6,500 

Total  '  $33,700 

General  Electric  Company 


Basic  systfim  with  I6  magnetic  tape  stations,  a 
32,768  word  magnetic  core  memory,  and  I6  x  4  tape 
multiplexing  (input-output  processor)  rents  at 
$67, 000/month. 

Iffl  026 's,  407,  519,  sorter  and  interpreter  rents 
at  $2, 000/month. 

Service  Included  in  rental. 

WEC,  Bettis  AP  Lah. 

Computer  with  32,788  core  memory  and  16  x  2  tape 
stations  rent  at  $53,000/month. 

Off-line  printer,  reader,  punch,  and  2  tapes  rent 
at  $9, 000/month. 

Serrtoe  Included  in  rentals. 

PERSONNEL  REQUIREMENTS 


Manufacturer 


One  8-Hbur  Two  8-Hbur 

Three  8-Hour 

Shift  Shifts 

Shifts 

Supervisors  1 

2 

5 

Analysts  1 

2 

5 

Programmers  2 

4 

6 

Coders  2 

4 

6 

Clerks  0 

0 

0 

Librarians  1 

2 

3 

Operators  2 

4 

6 

Engineers  2 

4 

6 

Technicians  1 

2 

3 

In-Output  Oper  1 

2 

3 

Tape  Handlers  0 

0 

0 

Extensive  training  in  programming  and  operating 
techniques  mside  available  by  the  manufsujturer.  In 

addition,  seminars 

are  held  periodically  at  the  new 

computer  plant  in  Willow  Grove,  Pennsylvania. 

Signal  Missile  Support  Agency 

02}.e  o-Hb\ir  Shift 

Used  Recommended 

Supervisors 

3 

3 

Analysts 

0 

0 

Programmers 

12 

12 

Coders 

0 

.8 

Clerks 

1 

1 

Librarians 

0 

1 

Operators 

3 

4 

Engineers 

3 

3 

Technicians 

0 

0 

Input -Output  Oper 

0 

2 

Tape  Handlers 

0 

0 

Three  engineers  are  provided  hy  contractor  as  part 
of  lease  agreement. 

C4>eration  tends  toward  closed  shop. 

Methods  of  tralnljag  used  includes  on-the-Joh  and 
manufacturer  sponsored  tralnl'^ 

General  Electric  Corapanj/' 

One  8-Hbur  Two  8-Hour  Three  8-HDur 


Shift 

Shifts 

Shifts 

U 

R 

u 

R 

u 

R 

Supervisors 

3 

5 

3 

3 

3 

5 

Programmers' 

20 

30 

20 

30 

20 

30 

Operators 

5' 

3 

5 

5 

7 

7 

Technicians 

4 

4 

4 

4 

4 

4 

In-Output  Oper  1 

1 

2 

1., 

3 

2 

Tape  Handlers 

1 

1 

2 

2 

3 

3 

(^ration  tends  toward  closed  shop. 

Methods  of  training  Includes  on-the-joh  and  006a- 
sional  internal  courses. 

WEC,  Bettis  AP'  Lah. 

Two  8-Hour  Shift 


Supervisors  3 
Analysts  '  3 
Programmers  40 
Clerks  8 
Llhrarlans  1 
Operators  4 
Technicians  1 
In-Output  Oper  2 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  Informal  seminars 
and  Individual  study. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

The  asynchronous  feature  of  the  Phllco  2000  System 
means  fewer  components  and  consequently  hi^er  rella- 
hillty. 

The  modular  construction  of  the  system  facilitates 
maintenance. 

Comprehensive  diagnostic  routines  are  provided  to 
quickly  locate  any  possible  malfunction. 

The  all-transistor  construction  insures  greater 
reliability. 

Periodic  preventive  maintenance  performed  by  train¬ 
ed  Philoo  customer  engineers  on  all  electromechanical 
devices  insures  maximum  reliability  of  these  units. 

Signal  Missile  Support  Agency 
Time  is  a'vailable  for  rent  to  qualified  outside  orT 
ganizatlons. 

During  past  6  months  I65  hours  of  computer  time 
have  been  used  on  Philoo  2000  as  part  of  the  customer 
service  provided.  No  actual  operation  figures  are 
available  since  the  computer  has  not  been  installed 
at  White  Sands. 

General  Electric  Company 
Passed  Customer  Acceptance  Test  8  Jun  6O' 

There  is  not  sufficient  experience  to  quote  figures. 
The  machine  does  exhibit  exceptional  reliability. 

WEC,  Bettis  AP  Lab. 

Good  time  70  Hburs/Week  (Average) 

Attempted  to  run  time  80  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.88 

Above  figures  based  on  period  4  Apr  60  to  30  Aug  60 

Passed  Customer  Acceptance  Test  3  Apr  60 

Time  is  not  a'vailable  for  rent  to  outside  organiza-  ■ 

tlons. 
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ADDITIONAL  FEATURES  AND  REMARKS 

signal  Missile  Support  Agency 
Outstanding  featijo^es  InclvVie  solid  stcite  computer, 
asynchronous  mode  of  operation,  and  hlfjh  tape  trans¬ 
fer  rate.  Unique  system  advantages  Include  a  real 
time  capability. 

General  Electric  Company 

Outstanding  features  include  asynchronous  opera¬ 
tion,  fast  tapes,  and  complete  transistorization. 
Complete  set  of  Instructions  for  testing  tape  errors, 
or  tape  unavailability,  -vdiicli  alloy  program  action. 

Unique  system  advantages  lnoludel6  x  h  input-output 
processor,  which  allows  4  tape  multiplexing,  and  re¬ 
peat  mode,'  which  allows  repetition  of  any  listruo- 
tion  pair  without  the  necessity  of  an  accessing  pair 
each  time.  This  feature  Is '  exceptionally  good  for 
sorting. 

Optional  equipnent  used  Includes  a  programmable 
calendar  clock,  paper  tape  input  and  output,  and  a 
real  time  channel. 

WEC,  Bettis  AP  lab 

Outstanding  features  include  flexible  tape  address¬ 
ing,  a  long  data  word,  and  very  compact  programs. 
Unique  system  advantages  includes  flexible  tape 
addressing. 


FUTURE  PLANS 

Signal  Missile  Support  Agency 
Eventual  modification  of  the  system  to  include  cards 
is  anticipated.  The  real  time  capability  is  to  be 
exploited. 

General  Electric  Company 

A  printer  modification  which  would  allow  plotting 
has  been  proposed  by  the  user. 

WEC,  Bettis  AP  Lab. 

A  two  microsecond  (four-section)  32,768  word  core 
store  will  be  installed. 


INSTALLATIONS 

U.  S.  Army  Signal  Missile  Support  Agency 
VJhife  Sands  Missile  Range,  Hew  Mexico 

General  Electric  Company 
Knolls  Atomic  Power  laboratory 
P.  0.  Box  1072 
Schenectady,  New  York 

Westinghouse  Electric  Corporation 
Bettis  Atcmlo  Power  laboratory 
P.  0.  Box  1468 
Pittsburgh  30,  Pennsylvania 

System. Development  Corporation 
Systems  Simulation  Research  Laboratory 
Santa  Monica,  CallfoinlB 

U.  S.  Naval  Supply  Center 
Oakland  l4,  California 

AVCO 

Research  and  Advanced  Development  Division 
201  Lowell  Street 
Wilmington,  Massachusetts 

United  Aircraft  Corporation 
Research  Laboratories 
400  Main  Street 
East  Hartford  8,  Connecticut 
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PHILCO  3000 

Philoo  Model  3000  Computing  System, 


MANUFACTURER 

Philoo  Corporation 


APPLICATIONS 

^e  Philoo  3000  is  a  solid-state  general  purpose 
digital  computer  for  programmed  control  and  computa¬ 
tion  applications.  A  single  cabinet  houses  computer, 
memory,  console  and  power  supply.  The  computer  will 
accept  and  transmit  control  impulses  from  and  to 
external  devices.  Elements  which  might  effect  a 
potentially  explosive  atmosphere  are  hermetically 
sealed.  The  computer  may  be  controlled  from  the 
console,  a  remote  console,  or  a  Flexowrlter  input- 
output  unit. 


STORAGE 

No.  of  No.  of  AopsBS 

Media  Words  Binary  Digits  Mlorosec 

Magnetic  Drum  8,C6U-16,256  17T,i^08  to  8,448 

557,63a  ■  , 

Magnetic  Drum  4  88  264 

The  drum  has  64  tracks  for  recording  information  - 
63  tracks  for  general  storage;  1  rapid-access  revolv¬ 
er  loop.  The  general  storeige  tra.okE  contain  128 
words  of  data,  the  revolver  loop  4  words,. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  diglts/word  20  +  sign  +  parity 

Binary  dlgita/lnstruotion  20 


Instructions  per  word 
Instructions  decoded 

Arithmetic  system 
Instruction  type 

Number  range 
Instruction  word  format 


1 

16  basic,  expandable  to 
over  60 
Fixed  point 

One  address  or  1  +  1  at 
option 
+  1  X  10"° 


21  15 

14  8 

7  1 

0 

Track 

Sector 

Command 

Sign 

When  bit  number  1  is  set  equal  to  0,  a  single 
address  instruction  is  interpreted.  When  bit  1  is 
set  equal  to  1,  a  1  +  1  address  instruction  is  inter¬ 
preted. 

Automatic  built-in  subroutines  includes  a  square 
root  command. 

Keglsters  and  B-boxes  include  1  instruction  regis¬ 
ter,  3  arithmetic  shift  registers,  2  four-word  rapid 
access  storage  locations,  1  six-bit  l/O  register, 
and  1  l4-bit  program  address  counter. 


INPUT 

Media  Speed 

Punched  Paper  Tape  (Flexowrlter)  10  char/sec 
Console  Keyboard 

External  Shift  Register  162  kilocycles/sec 

Available  with  serial  input  to  the  accumulator  at 
the  basic  clock  freq.  using  control  signals  b:om 
external,  input  source. 


OUTPUT 

Media  Speed 

Paper  Tape  and  Page  (Flexowrlter)  10  char/sec 
Cathode  Ray  Tube  Two  register  display 

External  Shift  Register  162  kllocyoles/seo 

Provides  serial  output  of  the  accumulator  at  the 
basic  clock  freq.  with  control  sigxmils  to  external 
device. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

CRT 

Diodes 

Transistors 


(iuantlty 

1 

4,200 

1,500 


ARITHMETIC  UNIT 


Incl  Stor  Access  Exclud  Stor  Access 


Micro sec 

Add  924 

Ifolt  .4,224 

Dlv  4,224 

Construction  (Arithmetic  unit  only) 
Transistors  1, 300 

Condenser-diodes  4,000 

Arithmetic  mode  Serial 


Timing  Synchronous 

Operation  Sequential 


Mlcrosec 

132 

2,772 

2,772 


CHECKING  FEATURES 

Parity  check  is  made  on  all  word  transfers  to  and 
from  the  drum.  An  optional  safety  device  is  a  con¬ 
trol  switch  which  removes  write  capability  for  1/2 
drum  capacity  to  protect  program  storage. 
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POWER.  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.7  Kw  O.9  pf 

Volume,  computer  I9  ou  ft 

Area,  computer  .  1^.5  sq  ft 

Floor  loading  1:15  Its/sq,  fit 

1$0  lbs  conoen  max 
weight,  computer  500  lbs 
Above  figures  do  not  include  Plexbwrlter,  Input  or 
Output  Equipment,  and  console  table.  No  air  condi¬ 
tioning  is  required  for  operation  at  ambient  tempera¬ 
tures  below  10lt°F.  Power  is  II5  +5  volts, 
phase  at  60  ops. 


PRODUCTION  RECORD 


Nimiber  produced  to  date  2 

Number  in  current  operation  1 

Number  in  current  production  10 

Number  on  order  10 

Anticipated  production  rates  6  per  year 
Time  required  for  delivery  10  months 


PERSONNEL  REQUIREMENTS 

Device  is  a  process  control  computer  therefore  pro¬ 
gramming  is  semi-permanent  and  requires  only  one  (l) 
operator  per  shift  for  monitoring. 


r6i 


PHIIiCO,  5000 


PHiLGO  CXPQ  MANUFACTURER  ^ 

Phlloo  nJranslstprized  Automatic  Coipiuter  CXPQ  Hiilco  Corporation 


Photo  hy  U.  S.  Navy  David  Taylor  Model  Basin 


APPLICATIONS 

David  Taylor  Model  Basin 

Located  at  the  David  Taylor  Model  Basin,  the  system 
is  used  for  the  solution  of  naval  engineering  prob¬ 
lems. 


Beglsters  and  B-hoxes 
7  Index  Registers 

1  Toggle-switch  Intervention  Register 
1  D-Reglster  (Buffer) 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

David  Taylor  Model  Basin 
Internal  number  system  Binary 
Binary  digit  s/word 
Binary  digits/instruction  24 
Instruotions/word 
Arithmetic  system 
Instruction  type 
Number  range 


Fixed  point 
One  address 

-4T 


-(1 


)  <  X  (1  -  2'^’^) 


ARITHMETIC  UNIT 

David  Taylor  Model  Basin 

Incl  Stor  Access 
Microsec 

Add  45 

Operation  time  assumes  an  operand  is  in  the  accum¬ 
ulator  CO  start  the  time  to  fetch  an  instruction,  an 
operand,  execute,  and  place  results  in  storage. 
Arithmetic  mode  Parallel 

Timing  Asynchronous 

(^ration  Dequential 
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STORAGE 

David  Taylor  Model  Basin 

No.  of  No.  of  Bin  Access 

Media  Words  Dig/Word  Microsec 

Core  4,096  48  12 

Drum  16,5®-  48  16 

Magnetic  Tape  5>000  Blocks  at  128  words/block 

No.  of  units  that  are  connected  3  Units 

No.  of  char /linear  inch  of  tape  210  Char/inch 

Channels  or  tracks  on  the  tape  13  Tracks/tape 

Blank  tape  separating  each  record  Approx  2  Inches 


T5  Inches/sec 
15,000  Char/sec 
5  -  5  Millisec 
3-5  Millisec 


Tape  speed 
Transfer  rate: 

Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape  60  Seconds 

Physical  properties  of  tape 
Width  1.0  Inches 

A  single  reel  contains  4,000  Blocks,  128  vords/ 
Block,  8  char/vord. 


INPUT 

David  Taylor  Model  Basin 
Media  Speed 

Paper  Tape  200  char/sec 

KeyBoard  (Hexourlter)  10  cheir/sec 

Card  (IBM)  200  card/min- 


8  char/vord 
8  char/word 
10  words/card 


OUTPUT 

David  Taylor  Model  Basin 
Media  Speed 

Paper  Tape  120  char/sec 

Typewriter  (Plexowrlter)  10  char/sec 
Card  (IBM)  100  card/min 


8  char/wprd 
8  char/word 
10  words/card 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

David  Taylor  Model  Basin 
Type  Quantity 

TuBes  48 

Diodes  ■  115 

Transistors  5, 5OO 

TuBes  are  used  only  in  the  magnetic  tape  and  paper 
tape  units,  aBout  12  tuBes  each. 

CHECKING  FEATURES 

David  Teylor  Model  Basin 
Magnetic  tape  error  detection  and  correction. 
Improper  command. 

Overheat  alarm. 

Non-existent  peripheral  egulpnent  detection. 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

David  Taylor  Model  Basin 
Power,  oonputer  10  KVA 

Area,  computer  5*^0 

Hoorn  size,  computer  18  ft  x  30  ft 

KLoor  loading _  75  IBs/sq  ft 

Capacity,  air  conditioner  20  Tons 

Weight,  computer  10,200  lbs 

Building  air  conditioning  of  20  tons  is-  sufficient. 
System  only  has  Built  in  fans.  The  ambient  tempera¬ 
ture  is  78  .P. 


PRODUCTION  RECORD 

David  Taylor  Model  Basin 
Number  produced  to  date  1 

Number  in  current  operation  1 

One  experimental  model  Built. 

COST.  PRICE  AND  RENTAL  RATES 

David  Taylor  Model  Basin 
The  central  computer,  drum  unit,  3  magnetic  tape 
imlts,  and  paper  tape  units  cost  $1,600,000. 

RELI AB I LITY,  OPERATING  EXPER I ENCE, 
AND  TIME  AVAILABILITY 

David  Taylor  Model  Basin 

The  ccnputer  is  Being  used  on  an  e:i5)erlm.ental  Basis 
at  this  time. 

ADDITIONAL  FEATURES  AND  REMARKS 

David  Taylor  l&del  Basin 

The  100  different  commands  make  the  system  powerful. 
Low  memory  cycle  time  for  this  type  system.  ■  Easy 
to  operate.  Excellent  for  solution  of  problems 
involving  a  large  amount  of  computation  time. 

“"INSTALLATIONS 

U.  S.  Navy  David  Taylor  Model  Basin 
Washington  J,  }>.  0. 
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programmed  data 

,  PROCESSOR 

■cTOgrasnmed  Data  KroceBSot* 


•  MANUFACTURER 

Digital  Equipnent  Corporation 


APPLICATIONS 

System  is  designed  for  general  purpose  computing, 
on-line  and  real-time  uses,  on-line  auxiliary  to 
larger  computers,  and  special  applications  reguirlag 
variety  of  input-output  equipment  and/or  high  opera¬ 
ting  speed. 

PRQGRAmMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  ^gits/Vord  18 

Binary  diglts/instruotion  18 

Instructions/ward  1 

Instructions  decoded  25  basic,  53  incl.  augmented 
Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Number  range  -(a^Ti)  ^  l,<(2lTl) 


Fhoto  by  DlgitEil  Equi;^ent  Corporation 


Instruction  word  format 


'■instruction  E-g 


jO  |1  |2|.5|4r5  |677  |B|°l^0jirp§]i3prjir|l6[l7 

An  advanced  computer  and  other  utility  programs 
are  being  developed. 


Memory  Address,  1 


Registers  and  B-boxes  lne].ude  a  memory  buffer,  an 
accumulator,  an  In-Out^egister  (and  accum  extension), 
a  program  counter  andTa '^memory  address  register. 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Exclud.  Stor.  Access 
Microsec  Microsec 

Add  5  0.75 

Mult  300  avg  300 

600  avg  600 


FBOGRAMMED  DATA  FROCiBSOR 


r64 _ 


Photo  by  Digital  EquiTnent  Corporation 


Aritbmatlc  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

ttilti^y  and  Divide  by  subroutine  augmented  by 
ttiltiply  Step  and  Divide  Step  instructions. 

Normal  input-output  Is  promarily  sequential.  An 
optional  In-out  system  allows  concurrent  operation 
of  several  in-out  devices. 


STORAGE 

No.  of  No.  of  Access 

Media  Words  Dlglts/word  Microsec 

Core  1024  or  4og6  18  5  (cycle) 

Additional  memory  banks  may  be  added. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  64  Ihiits 
No.  of  chars/linear  inch  of  tape  200  Chars/lnoh 
Channels  or  tracks  on  tape  7  Traeks/tape 

Blank  tape  separating  each  record  5/4  Inches 

Tape  speed  75  Inches/sec 

Transfer  rate  15,000  Chars/sec 

Start  time  5 

stop  time  3  Millisec 

Physical  proporties  of  tape 
Width  l/S  Inches 


INPUT 

Media  Speed 

Paper  Tape  Eeader  300  char/see 

Typewriter  10  char/sec 

Many  optical  input  devices  are  dsaiiable. 

OUTPUT 

Media  Speed 

Paper  Tape  Punch  20  char/sec 

Typewriter  10  char/ sec 

CRT  Display  20,000  polnts/sec 

Many  optical  output  devices. 

CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  3,000 

Treaislstors  2,700 

Megnetic  Cores  73,728 


CHECKING  FEATURES 

Overflow  checks  are  Included.  The  memory  parity 
check  system  is  optional. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

0.8  Kw 
70  cu  ft 
^  cu  ft 
12  sq  ft 
21  sq  ft 
12  X  12  ft 

1600  lbs 


Power,  computer 
Volume,  computer 
Volume,  console  table 
Area,  conrputer 
Area,  console  table 
Rood  size 
Weifdit,  computer 


Site  preparation  not  required. 


PRODUCTION  RECORD 


Number  produced,  to  date  1 

Number  In  current  operation  1 

Number  in  current  production  1 

Humber  on  order  1 

rime  required  for  delivery  4  months 


COST,  PRICE  AND  RENTAL  RATES 

Computer,  with  4096  word  memory,  typewriter,  punch 
and  photoelectric  tape  reader  $110,000 

Service  contracts  available. 

RELIABILITY,  EXPERIENCE, 

AND  TIME  AVAILABILITY 

PDP-l  is  huilt  of  DEC'S  standard  line  of  reliable 
digital  building  blocks. 


ADOITIONALFEATURES  AND  REMARKS 

The  machine  has  an  unusually  high  (>l)  operations 
per  second  to  initial  cost  ration.  It  is,  thus,  well 
suited  to  many  real  time  control  problems  and  is  en 
excellent  machine  for  interpetlve  programming. 

Greater  than  100,000  operations  per  second,  flex¬ 
ible  input-output,  and  powerful  order  code  for  a 
machine  of  this  size. 


FUTURE  PLANS 

A  36  hit  version  of  this  machine  is  being  designed. 
The  new  Model  (EDP-3)  will  multiply  in  20  microsec¬ 
onds  Including  memory  access. 


RASTAC 

Random  Access  Storage  and  Control 


MANUFACTURER 

Laboratory  for  ELectronios 


APPLICATIONS 

System  Is  dfisigned  for  mass  Information  handling, 
providing  Integrated  random  access  con^'^ter  storage. 
RASTAC  was  developed  to  provide  large  sci?ie  digital 
computers  with  a  random  hl^  speed  dati'  retrieval 
capability.  Generally  speahlng,  the  st'-rage  media 
of  most  computers  is  not  geared  to  the  re  julrement 
for  frequent  access  to  segments  of  its  file  the 
queueing,  problem  tends  to  reduce  the  sj items  usage 
to  that  of  an  electronic  file  clerk.  RA&.'’AC  permits 
considerably  more  access  to  information  bj  the  com¬ 
puter  of  an  updating  station  and  at  th«  -We  time, 
leaves  the  computer  free  to  perform  its  p”l-iie  data 
processing  functions. 


Photo  by  Photo  international  for  Laboratory  for 
Electronics,  Inc. 


PROGRAMMING  AND  NUMEITTCAL  SYSTEM 


Internal  number  system 
Digits  per  word 
Digits  per  instruction 
Xnstructlons  per  word 
Instructions  decoded 
Instruction  type 


Instruction  word  format 
12  Character  Instruction 


Optional 

Variable 

12 

Variable 

Two 

One  address,  specifying 
beginning  of  transfer  point 


IM 

TRACK 

ADDRESS 

SECTOR 

HO  OP  SECTORS 

OF  |lH 

IM  =  Instruction  markrr 
OP  =  read  or  write  operation 


There  are  three  registers,  viz  the  I/O  Register, 
the  instruction  register,  and  the  track  address 
register.  The  RASTAC  System  is  designed  to  be  opera¬ 
ted  with  any  large  computer  installation  and  there¬ 
fore  the  choice  of  the  number  system  or  digits  per 
word  is  entirely  to  the  option  or  the 
characteristics  of  tte  user.  The  only  fixed  word  in 
this  system  is  the  12  character  instruction  word. 
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This  instruction  word  is  coded  in  excess  5  decimal 
notation. , 

ARITHMETIC  UNIT 

Ho  arithmetic  unit  as  such 

Timing  Synchronous 

Operation  Sequential 

STORAGE 

Ho.  of  Ho.  of  Access 

Medium  Words  Digits  Microsec 

BD  File  Ihnim  Variable  I875  to  62  197,000  av. 

million 

Up  to  33  file  drums  can  he  included  in  the  standard 
system  giving  a  maximum  of  approximately  62  million 
characters.  The  access  times  given  above  include 
drum  switching.  The  file  drum  rotates  at  3  rps  and 
recording  is  serial.  Each  file  drum  has  a  capsicity 
of  15  X  10°  hits.  The  average  random  access  time  to 
any  part  of  the  file  remains  constant.  Independent 
of  the  total  number  of  drums.  Each  file  drum  unit 
contains  its  own  reading  and  writing  mechanism  and 
track  selection  devices. 

INPUT 

Media  Speed 

Keyboard  (Alphanumeric)  Mammil 

Paper  Tape  330  char/sec 

From  emy  Computer  20  kc  character 

The  system  is  designed  to  work  as  an  input-output 
device  connected  to  a  large  computer;  as  such,  its 
information  transfer  rate  is  20  kc  character  rate. 


OUTPUT 

Medium  Speed 

To  any  Computer  20  lie 

CIRCUff  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity  Use 

Tubes  150  DC  and  pulse  power  drivers 

Diodes  8,000  Primarily  for  logic 

Transistors  100  Flip-flops  and  inverter 

switches 

Magnetic  Cores  2,000  Logical  ai^plifiers  and 

inverters 

The  system  is  composed  of  nine  basic  types  of 
highly  reliable  magnetic  modular  building  blocks, 
plus  a  small  number  of  special  plug-in  counter 
packages.  All  packages  are  readily  accessible  as 
well  as  completely  interchangeable  within  a  given 
type. 

CHECKING  FEATURES 

Operational  errors  which  may  occur  during  a  read  or 
write  routine  and  parity  errors  of  the  paper  tape 
input  are  detected.  Errors  are  classified  inter¬ 
nally  as  critical  or  non-orltical  depending  on  their 
effect  on  information  In  the  storage.  Critical 
errors  stop  reading  or  writing  instantly.  Hon-crit- 
leal  errors  allow  reading  to  continue  to  the  end  of 
the  addressed  information.  ^ 


POWER.  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

Power,  computer  I3.3  Kw  I5.5  KVA 

Volume,  Central  System  500  ou  ft 

Volume,  File  Drums  (ea.)  35  nu  ft 

Area,  Central  System  48  sq;  ft 

Area,  File  Drums  (ea)  9  sq,  ft 

Boom  size  25  x  50  ft 

Floor  loading  ~  200  Ibs/sq  ft 

260  lbs  concen  max 

Weight,  computer  3>200  lbs,  total 

Wei^t,  File  Dnmis  800  lbs,  each 

Clean  atmosphere  is  desirable  but  not  essential, 
inter-cabinet  cables  may  be  run  in  void  beneath 
floor  or  in  conduits  as  may  be  dictated  by  the  site. 

3  phase,  110-120V  AC  power  is  required. 

PRODUCTION  RECORD 

Time  required  for  delivery  from  receipt  of  order 
6  months 

COST,  PRICE  AND  RENTAL  RATES 

Central  System  Controller  4l00,000  to  $300,000 
File  Drums  $  54,000  to  $  38,0Q0 

Maintenance  and  service  contracts  are  available 
and  are  customarily  negotiated  under  separate  con¬ 
tracts  . 

PERSONNEL  REQUIREMENTS 

Training  is  available  to  the  users  by  the  manufac 
turer.  Since  the  RASTAC  System  is  normally  incor¬ 
porated  into  a  large  computer  complex  the  problem 
of  deciding  yhe  typical  personnel  requirements  are 
integrated  with  tbsse  of  the  large  computer' instal¬ 
lation  with  maim  -inance  ahd  engineering  service  on 
.»  "•■«red  basis  '....tu  the;  computer.  The  actual  system, 
users  themSelvop  "  -e  of  many  and  varied  types  and 
need  li.ttle  insti  ir'tlon  or  operational  abilities. 

RELIABIL';  V,  OPERATING  EXPERIENCE, 

AND '"I ME  AVAILABILITY 

A  similar  system,  BASTAD  has  been  in  operation,  for 
a  period  of  app noxlmately  8  months.  During  this 
time,  the  reliab.''.llty  figures  have  shown  a  mean- 
time-to-failure  -f  approximately  200  hours.  The 
previously  estr-''lished  reliability  figures  of  the 
component  board  types  used  in  the  EASTAC  System  in 
conjunction  with  ’he  circuitry  technique,  etc., 
have  shown  thi:  to  be  a  conservative  figure. 

ADDITIONAL  FEATURES  AND  REMARKS 

High  capacity  ''  ^  storage  with  low  access  -time, 
make  the  EASTAC  Sj'stem  suited  for  integrated  opera¬ 
tion  with  a  'computvir. 

The  tmique  advaii'  age  of  the  RASTAC  System  is  the 
flexibility  of  the  storage  device.  The  storage 
capacity  can  be  nil  jd  from  the  basic  I5  million  bits 
to  500  million  hits  with  no  change  in  random  access 
time. 

F4TURE  PLANS 

Hew  developments  a'-  Laboratory  for  Electronics,  are 
concentrated  in  twe  ^main  fields  with  regard  to  the 
EASTAC  System,  that  of  additional  output  devices  and 
of  newer  and  better  storage  devices.  In  storage 
development,  a  new  flexible  Bernoulli  Disk  is  being 
used  to  decrease  the  cost  per  list  stored  and  the 
access  times. 
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rastad 

RandoM  Access  Storage  aiid  Display 


MANUFACTURER 

Laboratory  for  Electronics,  Inc. 


APPLICATIONS 

System  is  designed  for  mass  information  handling. 

It  can  function  as  an  integrated  random  access  com¬ 
puter  storage  and  display  system  and  as  an  informa¬ 
tion  storage  and  display  unit  for  reference  library 
techniques,  such  as  management  sales  reports,  status 
of  operations,  and  inventory  and  production  control. 
RASTAD  was  developed  to  provide  large  scale  digital 
computers  with  a  random;  high  speed,  data  retrieval 
capability.  Generally  speaking,  the  storage  media 
of  most  computers  is  not  geared  to  the  requirement 
for  frequent  access  to  segnents  of  its  file  -  the 
queueing  problem  tends  to  reduce  the  systems  usage 
to  that  of  an  electronic  file  clerk.  RASTAD  permits 
considerably  more  access  to  information  by  either 
the  computer  or  the  output  display  devices  and  at 
the  same  time,  leaves  the  computer  free  to  perform 
its  prime  data  processing  functions.  Additionally, 
the  output  rate  of  the  display  devices  provides  data 
availability  rate  far  in  excess  of  that  provided  by 
the  usual  output  devices. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Optional 

Digits  per  word  Variable 

Digits  per  instruction  12 

Instructions  per  word  Variable 

Instructions  decoded  Two 

Instruction  type  One  address,  specifying 

beginning  of  transfer  point 
Instruction  word  format 


12  Character  Instruction 


IM 

TRACK 

ADDRESS 

SECIKIR  1  NO  OF  SECTORS 

OP 

IM 

IM  =  lnst,ruotlon  marker 
OP  =  Read  or  write  operation 


The  RASTAD  System  is  designed  to  be  operated  with 
any  large  computer ' installation  and  therefore  the 
choice  of  the  number  system  or  digits  per  word  is 
entirely  up  to  the  option  or  the  machine  character¬ 
istics  of  the  user.  The  only  fixed  word  in  this 
system  is  the  12  character  instruction  word.  This 
instruction  word  is  coded  in  excess  5  decimal  nota¬ 
tion.  There  are  three  registers,  the  I/O  register, 
the  instruction  register,  and  the  track  address 
register. 


ARITHMETIC  UNIT 

No  arithmetic  unit  as  such 
Timing  Synchronous 

(deration  Sequential 

Drums  are  asynchronous. 


STORAGE 

No.  of  No.  of  Access 

Medium  Words  Digits  Mlcrosec 

HD  File  Drum  Variable  I875  to  62  197,000  ay 

million 

Up  to  33  file  druiiis  can  be  included  in  the  stand¬ 
ard  system,  giving  a  maximum  oi  approximately  62 
million  ch^acters.  The  eiccess  times  given  above 
include  drum  switching.  The  file  drum  rotates  at 
3  rps  and  recording  is  serial.  Esaih  file  drum  has 
a  capability  of  I3  x  I06  bits.  The  average  random 
access  time  to  any  part  of  the  file  remains  constant, 
independent  of  the  total  number  of  drums.  Each  file 
drum  unit  contains  its  own  reading  and  writing 
mechanism  eind  track  election  devices. 


INPUT 

Media  Speed 

Keyboard  (Alphanumeric )  Manual 

Paper  Tape  33O  char/sec 

From  any  conqiuter  20  kc  char 

The  system  is  designed  to  work  as  an  input-output 
device  connected  to  a  large  counter;  as  such,  its 
information  transfer  rate  is  20  kc  character  rate. 


OUTPUT 

Medium  Speed  Remarks 

SM-n  Viewer  System  20  kc  Direct  View  Storage  Tube 

Device  with  instruction 
keyboard 

The  SM-n  is  a  completely  flexible  output  display 
device.  The  information  displayed  is  stored  on  the 
face  of  the  tube.  This  display  may  consist  of  a 
page  of  information  or  may  take  the  form  of  a  map, 
chart,  graph  or  any  abstract  display  desired.  The 
total  display  capacity  for  the  21"  Viewer  is  13,000 
characters.  Storage  time  for  a  display  is  up  to 
20  minutes.  This  retention  capability  permits  the 
superlmposltion  of  the  pertinent  data  over  an  origi¬ 
nal  display  for  a  more  complete  evaluation  at  a 
sln^e  viewing. 

Data  retrieval  and  display  is  acconpllBhed  by 
pressing  keys  on  a  keyboard  similar  to  an  office 
calculator.  The  desired  information  is  retrieved 
and  displayed  in  less  than  2  seconds  after  the  start 
key  is  pressed  (this  occurs  where  only  one  viewer 
is  used).  Under  more  severe  conditions  where  ten 
vdewers  were  requesting  information  at  the  same 
moment,  the  waiting  time  for  display  of  Information 
on  the  lowest  priority  viewBr  would  be  less  than  20 
seconds. 
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CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEN1 


l^pe 

Quantity 

Use  ' 

Tubes 

15Q 

DC  and  pulse  power  drivers 

Diodes 

8,000 

Primarily  for  logic 

Transistors 

100 

Flip-flops  and  inverter 
switches 

Magnetic  Cores 

2,000 

Logical  amplifiers  and 

inverters 


The  system  is  coarposecL  of  nine  haslc  types  of 
highly  reliable  magnetic  modular  building  blocks, 
plus  a  small  number  of  special  plug-in  counter 
packages.  All  pac3cages  are  readily  accessible  as 
well  as  completely  interchangeable  within  a  given 
type. 

CHECKING  FEATURES 

Operational  errors  which  may  occur  during  a  read 
or  write  routine  and  parity  errors  of  the  paper  tape 
input  are  detected.  Errors  are  classified  Internally 
as  critical  or  non-orltical  depending  on  their  effect 
on  Infonnatlon  in  the  storage.  Critical  errors  stop 
reading  or  writing  instantly.  Hon-eritical  errors 
allow  reading  to  continue  to  the  end  of  the  addressed 
information. 


PERSONNEL  REQUIREMENTS 

Training  is  available  to  the  users  by  the  manu¬ 
facturer. 

Since  the  EASTAD  System  is  normally  incorporated 
into  a  large  computer  complex  the  problem  of  decid¬ 
ing  the  typical  personnel  requirements  are  integra¬ 
ted  with  those  of  the  large  computer  installation 
with  maintenance  and  engineering  service  on  a  sliared 
basis  with  the  computer.  The  actual  system  users 
•thonselves  are  of  many  and  varied  types  and  need 
little  instruction  or  operational  abilities.  The 
display  units  simply  require  a  request  and  location 
of  information  and  proceed  from  there  automatically. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

The  EASTAD  System  has  been  in  operation  for  a  period 
of  approximately  8  months.  During  this  time,  the 
reliability  fi^es  have  shown  a  mean-tlme-to-fail- 
ure  of  approximately  2CX3  hours.  The  previously 
established  reliability  figures  of  the  con^nent 
board  types  used  in  the  RASTAD  System  in  conjunction 
with  the  circuitry  techniques,  etc . ,  have  shown  this 
to  be  a  conservative  figure. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Bower,  conqiuter  13.5  Kw  15.3  KVA 


Volume,  Central  System 
Volume,  File  Drums  (ea) 
Area,  Central  System 
Area,  Pile  Drums  (ea) 
Room  size 
Floor  loading 

Height,  coBiEiuter 
Height,  File  Drums 


500  cu  ft 
35  cu  ft 
48  sq  ft 
9  sq  ft 
25  X  30  ft 
200  Ibs/sq  ft 
200  lbs  concen  max 
3,200  lbs,  total 
800  lbs,  each 


Clean  atmosphere  is  desirable  but  not  essential, 
inter-cabinet  cables  may  be  run  in  void  beneath 
floor  or  in  conduits  as  may  be  dictated  by  the  site. 
3  phase,  110-120V  AC  power  is  required. 


PRODUCTION  RECORD 


Humber  produced  to  date 
Humber  in  current  operation 
Humber  in  current  production 
Time  required  for  delivery 


1 

1 

1 

ft 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  hi^  capacity  bulk 
storage  with  very  low  access  time,  coupled  with  the 
ability  to  display  large  sections  of  information  for 
long  periods  with  minimum. access  to  the  files.  The 
RASTAD  System  is  suited  for  Integrated  operation  with 
a  computer. 

The  unique  advantages  of  the  RASTAD  System  is  the 
extreme  flexibility  of  the  storage  and  display  de¬ 
vices.  The  storage  capacity  can  be  raised  from  the 
basic  15  million  bits  to  500  million  bits  with  no 
change  in  random  access  time.  The  display  genera¬ 
tion  equlpoient  allows  an  unlimited  number  of  view¬ 
ers  to  be  driven  from  one  symbol  generator  at  speeds 
an  order  of  magnitude  greater  than  the  fastest 
mechanical  output  devices.  The  characters  displayed 
can  be  either  alphanumeric  or  abstract  synbolS  and 
can  be  changed  in  a  matter  of  minutes. 

The  hi^  output  speeds  of  the  display  devices 
coupled  with  the  access  times  of  the  central  storage 
enable  up  to  100  output  devices  to  be  coupled  with 
the  EASTAD  System  before  queueing  times  become  a 
srrlous  problem. 


COST,  PRICE  AND  RENTAL  RATES 


Gentry  system  controller 
File  Drums 
Viewers,  displays 


!  100,000  to 
!i  34,000  X!o  &  38,000 
!l  20,005  to  f  30,000 


Additional  equipment 

Viewers  4  20,000  cb  i  30,000 

File  Drums  $  34,00%  to  $  38,000 

Maintenance  and  service  contracts  are  sviUlnble 
and  are  customarily  negotiated  under  sepsrete  con¬ 
tract.  Rental  is  negotiable. 


.'FUTURE  PLANS 

He  >  -ieveloiaeiits  at  Laboratory  for  Electronics,  ere 
coieentrated  in  two  main  fields  with  regard  to  the 
Ef'';3!AD  System,  that  Of  additional  output  devices 
1  of  newer  and  better  storage  devices.  With  re- 
ga%..l  to  the  output  of  display  devices,  systems  are 
heiniX  developed  to  enable  wall  displays  for  the 
hrj.e;'ias  room  applications  of  the  Integration  of 
acc.  Bs  systems  for  microfilm  archival  storage  and 
systans  for  hard  copy  read  out  devices.  In  storage 
dE-.'"lopment  a  new  flexible  DamouUi  Disk  is  being 
usts'.t  to  decrease  the  cost  per  list  stored  and  the 
aoc^'SS  times.  The  access  times  of  these  disks  will 
allow  many  hundred  viewers  to  be  coupled  into  one 
system  without  overload.  Hew  low  coat  types  of 
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RCA  no  MANUFACTURER 

ECA  no  Electronic  Industrial  Computer  System  Eadio  Corporation  of  America 

Industrial  Computer  Systems  Department 


APPLICATIONS 

The  system  is  designed  to  perform  industrial  control 
functions,  on-line  in  real-time..  The  ECA  110  was 
designed  not  as  a  "package"  hut  as  a  total  system  - 
which  can  he  tailored  to  the  exact  data  control  needs 
of  each  user. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  or  binary  coded 
decinml 

Binary  digits/word  2k 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

There  is  a  limited  two  address  feature.  There  are 
71  wlred-ln  instructions. 

Eeglsters  include  7  indexable  address  modifier  reg¬ 
isters  and  8  high  speed  input-output  registers. 


ARITHMETIC  UNIT 

Incl  Stor  Access 
Micro sec 

Add  56 

Mult  728 

Dlv  868 

Timing  Synchronous 

Word  time  is  28.89  microseconds...  Clock  frequency 
is  936  kllocycles/seo^ 


STORAGE 

Madia  No.  of  Words  Access  Microsec 

Magnetic  Core  256  to  l^,096 

Magnetic  Drum  l^,096  to  51j200  8,300  avg. 

Drum  transfer  rate  is  200  kilocycles/sec.  Up,  to 
12  buffer  tracks  are  aTailable  for  input-output. 


INPUT  OUTPUT 

Industrial  control 


CHECKING  FEATURES 

Computer  free  time  is  automatically  assl^ed  to 
self  checking  routines. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  5-0  KVA  220  Volts 

Size,  computer  82  x  3^  x  105  inches 


ADDITIONAL  FEATURES  AND  REMARKS 

The  system  automatically  responds  to  off -limit  or 
emergency  situations  and  handles  them  on  a  priority 
basis  with  a  complete  analysis  of  priority  after 
each  instruction.  This  eliminates  the  delay  be¬ 
tween  the  occurrence  and  the  recognition  of  an 
emergency  condition.  The  system  will  correct  the 
most  urgent  situation  first,  but  if  more  than  one 
trouble-spot  should  occur  at  the  same  time,  it 
automatically  appraises  the  urgency  of  each  and 
handles  it  in  turn. 


INSTALLATIONS 

Euaio  Corporation  of  America 
Industrial  Computer  Systems  Department 
Electronic  Data  Processing  Division 
21  Strathmore  Eoad 
Natick,  Massachusetts 


RCA  200 

RCA  Series  200  Quldance  Cootputer 


MANUFACTURER 

Radio  Corporation  of  America 

Missile  Electronics  and  Controls  Division 


APPLICATIONS 

Interlal  navigation  and  guidance  digital  differential 
analyzer. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  20 

Arithmetic  system  tTwos  con^ement 

Instniction  type 

Single  instruction  -  Integrate;  coding  specifies 
integrator  interconnections. 


Humber  range 

Instruction  word  format 

-  1  <  H  <  +  1 

-  AT  Address  ‘ 

! 

“  X  E.eglBter " 

Mem.  FlAne  1 

iASr3iddreBB  - 
L-. _ 

Hem.  Plane  2 

Mem.  Plane  3 

C I RCU  TT  ELEMENTS  OF  ENTI  RE  SYSTTM 

l^pe  Quantity 

Diodes  500  Zener  diodes 

Zener  diodes  to  be  replaced  by  resistors  in  i'ub- 
seguent  models. 

Transistors  IjSOO 

l^pes  and  2N357 

Magnetic  cores 


CHECKING  FEATURES 

All  checking  is  perfoimed  through  programming,  i) 
pluggable  checkout  panel  is  used  to  display  all 
important  computer  signals  as  an  aid  to  prograiine>‘ 
checkout. 


Programming  capability  consists  of  selecting  up  to 
IPAZ's  as  components  of  ZAYj  selecting  a  AZ  to  be 
used  as  AX,  and  specifying  lengths  of  1  and  R  regis¬ 
ters. 

ARITHMETIC  UNIT 

Time  for  processing  one  integrator  is  850  microseconds. 
Construction  (Arithmetic  \mlt  only) 


Transistors 

1,500 

Diodes 

300 

Magnetic  cores 

1,024 

Other  componente 

2,100 

Arithmetic  mode 

Serial 

Timing 

Asynchronisj?:,"'" 

Operation 

_ unit 

puter  is  a  digital  differential  ana¬ 
lyzer. 


Medium 

Coincident  Current 
Core  Memory 


STORAGE 

Ho.  of  Words 
16  Integrators 


Ho.  of 
Digits 
20  bits/ 
Integrators 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.02  Kw 

Volume,  computer  O.O6  cu  ft 

Wel^t,  computer  4.5  lbs 

^wer,  space  and  wel^\t  specifications  are  for 
mlcromodular  version. 

RELI AB I LITY,  OPERATIjr»^'^rik'i  £^E, 

^  J0J.mr^ki  LAB  I  LITY 

gXgtwsr^c^bcen  operating  for  over  5  months  and  is 
about  to  go  on  flight  test. 


FUTURE  PLANS 

System  to  be  mlcromodulBrlzed  in  early  I961.  Present 
operating  version  contains  "mini -modules” ,  having 
the  two  base  dimensions  the  same  as  those  of  RCA's 
micromodule,  but  with  a  hei^t  of  1  to  2  Inches, 
depending  on  the  modxile. 


INPUT  OUTPUT 

Input  consists  of  error  signal  in  accelerometer 
control  loop;  coaiiputer  converts  this  signal  to  dig¬ 
ital  form,  in  oonjimction  with  a  digital  velocity 
meter.  The  computer  is  part  of  the  accelerometer 
control  loop. 

Core  memory  is  loaded  with  a,  photoel-setric  reading 
head,  thro\i{^  idilch  a  25”  tetgta  paper  tape  is  pulled 
by  hand. 

Outndt  £.»;naists  of  increments  of  desired  quantities, 
"fihioh  are  used  to  drive  stepping  motors. 
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RC  A  300 

RCA  Series  300  Central  Computer 


APPLICATIONS 

Heal  time  control,  alrtome  and  shiptoajrd  applica¬ 
tions  (guidance,  navigation,  fire  control,  etc.); 
sensor  signal  data  processing,  air  or  shipboard 
(trajectory  analysis,  target  keeping,  etc.);  and 
misBlle-ep8.ce  applications  •  guidance,  on-board 
checkout,  data  reduction,  etc. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  diglts/word  15 

Binary  digits/instruction  I3 

Instruotlons/word  1  ^ — - 

Instructions  decoded  33_.— - - '  ' 

Arithmetic  system  ^ - -  point 

InatrucMon  laoy  One  address 

_JEns*'^^itlon  word  format 


1  3 

.4 

5  12 

Command 

B  Box 

Operand  Address 

All  input  and  all  output  proceeds  automatically 
upon  recognition  of  "Start  Input/Output"  instruction. 
There  is  one  B-Box  of  8  bits.  Modular  nature  of 
parallel  machine  permits  word  length  to  suit  problem. 


ARITHMETIC  UNIT 


Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Microsec 

Add  Zk  12 

Mult  96  86 

Div  ^  168  .  i‘?6 

Construction  (Arf  us.,-  omy) 

1,  l».i8 

Bioctes  518 

Arithmetic  mode  Parallel 

Timing  Synchronous 

(^ration  Concurrent 

STORAGE 

Ho.  of  Ho.  of  Access 

Media  Words  Blgits  Microsec 

Transfluxors  8,192  max.  106,300  5 

Cores  1,024  max.  15,350  4 

Transfluxors  are  used  in  non-destructive  read-out 
mode  for  program  storage;  cores  are  used  for  data 
storage. 


INPUT 

Media  -  Speed 

Tape  Reader  20  char/sec 

Voltage  Analog-to-Digltal  Con  50,000  hits/ sec 

Direct  Digital  4l,667  words/sec 

The  tape  reader  loads  programs  only.  There  are 
5  A-D  converter  channels  in  prototype.  Dp  to  52 
are  available.  Up  to  58  words  of  direct  digital 
inputs  (from  shaft  of  A-D  converters,  etc.)  cein  be 
accepted. 


MANUFACTURER 

Radio  Cfirporation  of  America 

Missile  Electronics  and  Controls  Division 


OUTPUT 

Media  Speed 

Plexowriter  10  char/sec 

Analog/Digital  Conversion  41,667  words/dec 

Direct  Digital  41,667  words/sec 

Up  to  32  channels  of  A-D  conversion  are  available. 

5  channels  are  operative  in  the  prototype.  The  di¬ 
rect  digital  output  Is  used  for  discrete  control  of 
external,  devices. 


CIRCUltBai?^?r§f£NTrRE  SYSTEM 

Quantity 

modes 

S4096  1,346 

65OC3  64 

65ICO  670 

65309  212 

Transistors 

2N357  1,692 

2H4o4  3,708 


2N357  1,692 

2H4o4  3,708 

Above  counts  are  for  a  configuration  consisting  of 
1,024  words  transfluxor  memory,  1,024  words  core 
memory,  18  analog  input  words,  and  18  analog  output 
words, 

CHECKING  FEATURES 

Checking  is  accomplished  by  repeat  programming. 

POWER,  SPACE,  WEIGHT,  AND  SJTE  PREPARATION 

Vr  -rzz.,  cuiipuxer  0,135  Kw 


rV'  -rnr,  cuiipuxer 
Volume,  computer 
Wel^t,  computer 


5.0  cu  ft 
100  Ihs 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 
Time  required  for  delivery  12  months 

RELIABILITY.  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

Computer  operating  in  laboratory  for  over  twelve 
months . 


ADDITIONAL  FEATURES  AND  REMARKS 

OatstEtnding  feature  is  the  transfluxor  mraory. 


INSTALLATIONS 

Radio  Corporation  of  America 

Missile  ELeotronics  and  Controls  Division 

Burlington,  Massachusetts 
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RCA  300 


Picture  by  Hadlo  Corporation  of  America 


APPLICATIONS 

Tbe  computer  is  a  general  purpose,  digital,  stored 
program,  transistorized  machine  consisting  of  high 
speed  storage,  program  control,  a  control  panel, 
and  a  power  supply. 

The  program  control  unit  contains  circuitry  for  the 
interpretation  and  execution  of  the  instructions. 

The  high-speed  storage  \init  is  a  magnetic  core, 
decimally  addressed,  random-access  device  which  pro¬ 
vides  the  storage  for  data  and  programs.  Memory 
cycle  time  is  7  microseconds.  The  basic  unit  con¬ 
tains  10,000  or  20,000  alphanumeriq  characters.  The 
control  panel  contains  the  controls  and  indicators 
necessary  for  the  operation  and  maintenance  of  the 
computer. 

The  power  supply  unit  supplies  power  for  operation 
of  the  control  panel,  the  high-speed  storage,  and 
the  program  control,  and  standard  voltages  for  the 
control  of  the  input-output  equipment.  Transistor 
and  diode  logic  techniques  are  employed  throughout 
the  system. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Number  of  binary  coded  decimal  Variable 

digits  per  word 

Number  of  characters  per  10  HCA  301  characters 
instruction 

Number  of  instructions  per  word  Variable 

Nimiber  of  instructions  decoded  40 

Arithmetic  system  Fixed  point 

Programmed  Floating  point 
Instruction  type  Two-address 

Number  range  Limited  by  size  of  memory 

Instruction  word  format 


1 

1 

4 

4 

Operation 

Code 

N  Character 

A  Address 

B  Address 

Automatic  coding  HCA  Narrator  -  COBOL  (COmmon 
Business  Oriented  Lan^age) 


RCA  301 
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A  variety  of  geueral-purpoae  seivlce  programs  are 
provided.  These  include  distribution-sorting, 
trace,  memory  dump,  on-line  input-output  service 
routines,  the  RCA  joi  Interpreter  and  the  RCA  301 
COBOL  Narrator. 


ARITHMETIC  UNIT 


Microseconds 


Adfi,  tlsie  (decimal),  including  210 

instruction  acquisition 
I'rograamad  multiply  time,  average  7,800 

Transfer  Instruction  126 

Compare  56  to  16I 

Basic  cycle  time  7 

Arithmetic  mode  Serial 

lining  Syuii,u  :aou8 

Opcivst-*  on  ConcuxiiwA' 


Above.  ■'^■J  aes  assumes  6-aharaeter  fields. 

Multiply  time  assumes  average  multiplier  digit  is 

5. 


Media 

Punched  Paper  !Jape 
Punched  Cards 
Magnetic  Tape 
Record,  Pile 
Hi-Speed  Prlnt'gir 


OUTPUT 

Speed 
100  char/sec 
100  cards/min 
See  Magnetic  Tape 
2,500  char/sec  (trapsfer  rate) 
600  llnes/min  (120  char/line) 


G I RCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Types 

Trenststois 

5636 

;6aG 

3  'todes 


85106  ('4-B3 


Quantity  depends  on  system. 


STORAGE 

No.  of  Access 

Media  Char.  Mlcrosec 

Magnetic  Core  20,000  7 

Record  Pile  Over  4.6  x  10^,  each  4.25  x  10^ 

The  number  of  vords  of  storage  is  variable  due  to 
variable  word  length.  The  Record  File  is  random 
access.  Up  to  5  files  may  Le  used.  Access  to  files 
is  simultaneous. 


Magnetic  Tape  Hi  Data  tape 

Type  580  Tape  Station,  with  Tape  Adaptor,  records 
222  char/inch  at  100  Inohes/sec.  The  ty^  56I  Tape 
Station,  with  Tape  Adaptor,  records  at  333  char/inch 
at  100  inches/seo. 


No.  of  units  that  can  be  connected  12  Units 
No.  of  chars  per  linear  inch  of  tape  250  Chars/in 
Channels  or  tracks  on  the  tape  1  Track/tape 

Blank  tape  separating  each  Inter-Block  gaps  = 

record  approx,  one  inch 

Tape  speed  30  Inch/seo 

Transfer  rate  7>500  Chars/sec 

Start  time  Up  to  20  MUlisec 

Stop  time  Not  exactly  esteiblished 

(overlaps  confutation) 


A.verage  time,  for  ex^rlenced 
operator  to  change  feok 
Pl^alcal  properties  of  tape 
Width 

Length  of  reel  • 
Composition 


45  Seconds 

1/2  Inches 
1,200  Feet 
tfylar 


Media 

Punched  Paper  Tape 
Punched  Cards 
Magnetic  Tape 
Record  Pile 


INPUT 

■Speed 
iCO  cijara/sec 
600’  cards/min 
See  Magnetic  Tape 
2,500  char/sec  (transfer  rate) 


CHECKING  FEATURES 

Accuracy  control  is  accomplished  on  the  RCA  301 
system  by  the  following  methods: 

Processor,  Models  No.  303  and  No.  304 
Program  Control 

The  following  conditions  will  stop  computer  opera¬ 
tions: 

Incorrect  parity  in  memory  address  register 
Incorrect  parity  in  memory  register 
Incorrect  parity  in  operation  register 
Incorrect  parity  in  N  register 
Incorrect  parity  in  N  R  (repeat)  register 

Input/Output 

Any  of  the  following  conditions  will  stop  computer 
operation: 

Device  not  operable  or  not  responding  to 

applicable  computer  command 

Parity  error  in  data  received  from  input  device 

Non-verification  of  data  sent  to  an  output 

device 

Paper  Tape  Reader  -  Punch  Control  -  Model  No.  51I 

The  computer  is  caused  to  stop  whenever  any  of  the 
following  conditions  occur: 

Failure  to  receive  the  wrlte-verify  pulse 
Incorrect  parity  of  information  being  read 
Characters  in  a  gap  space 
Reader  not  following  command 
Punch  not  following  command 

Card  Reader  Control  -  Model  No.  314 

The  card  is  read  at  two  stations  and  a  hole 
count  check  is  made.  An  error  will  stop  the  com¬ 
puter,  and  the  Card  Reader. 

Punch  Card  Control  -  Model  No.  315 

The  cards  are  automatically  read  after  punching. 

On-Line  Printer  Control  -  Model  No.  316 

Signals  are  returned  to  the  printer  control 
module  from  the  On-Line  Printer,  so  that  corrective 
measures  can  be  taken  whenever  any  of  the  following 
conditions  occur: 
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Low  paper  supply 
Elbbon  failure 
Printer  motors  off 
Power  supply  off 

Record  File  Control  -  Jtodel  Ho.  Jl? 

Any  of  the  following  conditions  will  causa  the 
computer  to  stop: 

Incorrect  parity  of  address  sent  to  Record  File 
Hon-verif led  write  information 
Record  file  not  following  command 
Incorrect  parity  of  Information  helng  read 

Hi-Data  Tape  Group  Control  -  Models  No.  318  and 

No.  319 

Monitors  the  wrlte-verlfy  check,  the  addreas- 
verlfy  parity  check,  the  operahllity,  and  the 
response  to  commands  of  the  El-Sata  Tape  Group. 

Paper  Tape  Reader-Punch  -  Model  No.  321 

The  information  received  at  the  punch  Is  checked; 
and  when  parity  Is  correct,  a  write  verify  pulse  la 
returned  to  the  Paper  Tape  Reader-Punch  Control. 

Card  Reader  -  Model. Ho.  323 

Eeich  card  Is  read  twice  to  permit  an  accuracy 
check. 

On-Line  Printer  -  Model  No.  333 

Signals  are  sent  to  the  Computer  so  that  correc¬ 
tive  measures  may  he  taken  which  cause  the  Printer- 
operation  to  stop  -idienever  any  of  the  following  con¬ 
ditions  OCCIU-: 

Low  paper  supply 

Rlhhon  failure 

Printer  motor  off 

Printer  In  non-operid)le  condition 

Card  Punch  -  Model  No.  334 

The  cards  are  read  after  punching  to  permit  an 
accuracy  check  of  the  punched  data. 

Record  File  -  Model  No.  361 

Parity  check  Is  performed  on  the  information  to 
he  written  and  on  the  address  received  from  the 
Record  File  Control  for  the  selection  of  records. 

Hl-Data  Tape  Group  -  Model  No.  381 

Automatic  stop  of  tape  at  end  of  reel 

Write  lookout 

Write  verify 

Address  verify 

Operable  Indication 

Record  File  Mode  Control  -  Model  No,  391 

Parity  checks  of  data  and  address  are  performed. 

Simultaneous  Mode  Control  -  Model  No.  392 

Parity  checks  are  performed  on  SOR  and  M  regis¬ 
ters.  An  error  will  stop  the  oongjuter.  However,  the 
other  modes  will  complete  their  operation  before  they 
stop. 

580/581  Adaptor  -  Model  No.  393 

The  wrlte-verlfy  pulse  is  received  when  the  hsad- 
wrlte  current  is  of  correct  parity.  Operability  and 
response  to  commands  are  also  checked. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Estimated  Area  (Average  System) 

Data  Processing  Equipment  Area  825  s<l 

Additional  Area  Consumed  by  Aisles, 

Exits,  structural  columns  and 
unusable  corners  425  sq  ft 

Engineering  Service  300  sq  ft 

1,550  sq  ft 

Above  estimate  does  not  include  any  space  for  Analy¬ 
sis,  Programming  Personnel,  Magnetic  Tape  Reel 
Library,  Operating  Supplies,  Air  Distribution  or 
Power  Equipnent. 

Estimated  Power  KW  KVA 

Data  ProoesBlng  Equipnent  25.9  32.2 

Engineering  Service  Requirement  3^  4.5 

29.4  36.T 

Above  power  requirement  should  be  208V,  4-wire 
system  at  a  constant  voltage  to  insure  proper  power 
for  the  equipment,  and  does  not  Include  any  power 
requirements  for  the  computer  system  and  engineering 
service  area. 

Estimated  Cooling  Tone 

Data  Processing  Equipment  Requirement  3.4 

Engineering  Service  Equipment 

Requirement  1.0 

9.4 

The  above  cooling  Is  beused  on  the  requirement  to 
remove  the  hea4  dissipated  by  the  equipment.  This 
equipment  will  give  satisfactory  operation  in  an 
environment  of  72  degree s“F‘' temp,  and  505^  relative 
humidity. 

Estimated  Floor  Loading 

The  installed  RCA  equipment  can  be  placed  on  a 
floor  which  will  support  a  loading  of  100  Ibs/aq  ft. 
Most  office  buildings  have  floors  that  meet  this 
loading  requirement. 

it  must  be  understood  that  above  estimates  are 
not  to  be  considered  complete  or  final  in  any  rer- 
sftect.  Final  specifications  on  power,  cooling  and 
floor  loading  will  be  Issued, 

Site  Preparation 

The  layout  and  Installation  are  very  flexible. 

Site  preparation  Is  a  customer  responsibility  nor¬ 
mally  accomplished  by  electrical,  mechanical'  and 
structurial  contractors  employed  by  the  customer  in 
arrangements  that  are  not  part  of  the  EDP  equipment 
purchase  lease  or  service. 

State  and  local  laws  and  regulations  require  that 
a  professional  engineer  or  architect  take  responsi¬ 
bility  for  preparation  of  the  site  and  procurement 
of  neceissary  permits. 


PRODUCTION  RECORD 

Prototype  under  construction 
Time  required  for  delivery  from  receipt  of  order 
18  months 
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COST,  PRICE  AND  RENTAL  RATES 


wx  uara  oys-cem 


1  625  Cai’d  Header 

1  51^  Card  Reader  Control 

1  634  Card  Punch 

1  515  Card  Punch  Control 

1  361  Record  File 

1  317  Record  File  Control 

1  632  On-Line  Printer 

1  316  On-Line  Printer  Control 

1  303  Basic  Processor  (10,000  char.) 

lotal 


301  System  and  Comp 


1  301  Basic  Processor  with  20,000 

characters  of  core  storage 
1  321  Paper  Tape  Reader /Punch  (lOO  char/sec) 

1  311  Paper  Tape  Control 

1  381  HiOata  Tape  Group  (6  tape  stations 

7,500  char/sec) 

1  318  Hi  Data  Control 

1  391  Record  File  Mode  Control  (Permits 

simultaneous  operation  of  up  to  five 
Record  Files) 

1  329  SlmultEineous  Mode  Control  (Permits 

Bimultaneous  read-write  and  under  some 
conditions  read-write-compute) 

1  393  Tape  Station  Adaptor  t Permits  use  of 

22,222  or  33,333  char/sec  tape  stations) 


Equipment  lease  and  service  agreements  avallahle 


Selling  Price 

?  I57550 

6.900 

8.900 
13,750 

14,900 

6,250 
32,200 

89,400 
196,000 


$  112,900 

7,800 

5,900 

74.900 

17.900 
32,800 


27,900 


15,900 


PERSONNEL  REQUIREMENTS 

Typical  Personnel  Required  per  Shift 


One  8-Hour 
Shift 

Two  8-Hbur 
Shift 

Three  8-Hb\ir 
Shift 

Supervisors 

1 

1 

1 

Analysts 

* 

* 

* 

Progirammers 

* 

* 

* 

Coders 

* 

* 

* 

Clerks 

0.5 

0,5 

0.5 

Librarians 

0.5 

0.5 

0.5 

Operators 

2 

1 

1 

Engineers 

0 

0 

0 

Technicians 

0 

0 

0 

In-Output  Oper 

0.5 

0.5 

0.5 

Tape  Handlers 

0.5-1. 5 

0.5-1.5 

0.5-1. 5 

Totals 

10 

7 

6 

The  number  of  persons  wording  in  an  RCA  301  EDP 
center  is  dependent  upon  the  work  and  complexity 
activity  of  the  system. 

*If  it  is  desired  to  accelerate  the  systan  devel¬ 
opment  and  programming,  this  area  should  be  augmented 
until  the  initial  peak  is  overcome. 

Tratolng  made  available  by  manufacturer  to  users: 

RCA  offers,  without  charge,  courses  in  the  appli¬ 
cation  and  use  of  the  RCA  301  Transistorized  EDP 
System  equipment.  RCA  will  provide  training  of  per¬ 
sonnel  or  representatives  of  the  users  in  the  analysis 
of  data  processing  tasks  to  be  assigned  to  the  equip¬ 
ment,  in  the  development  of  procedural  systems  and  of 
Computer  programs,  and  in  the  revision  and  correction 
of  the  procedures  and  programs  developed  by  trainees. 


This  training  of  anal^ts  will  be  performed  at 
mutually  agreed  upon  locations  beginning  I5  days 
after  selection  of  equlpiBent.  A  continuous  educa¬ 
tion  program  is  also  available  to  prospective  users. 

ADDITIONAL  FEATURES  AND  REMARKS 

Features  -nclude: 

a.  Var i ,  tie  item  and  record  length 

b.  BUf..dlng  block  concept 

c.  Large  internal  magnetic  core  storage  for  its 
size 

d.  Randcm  access  file 

e.  Low  installation  cost 

System  advantages  are: 

In  addition  to  the  library,  RCA  provides  the 
customer  with  an  Automatic  Assembly  System  designed 
to  simplify  and  therefore  expedite  the  writing  of 
programs. 

The  system  is  "machine  oriented",  i.e.,  its  for¬ 
mat  is  designed  to  accept  instructions  closely  ana¬ 
logous  to  actual,  machine  instructions. 

English  language  programnlng  (COBOL)  will  be 
available  to  users  of  this  equipment. 

FUTURE  PLANS 

RCA  continues  electronic  research  in  support  of- this 
system. 

INSTALLATIONS 

U,  3.  Navy  Administrative  Office,  EXOS,  AO,  EAD, 
EDRB,  Washington  25,  D.  C. 
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MANUFACTURER 

Radio  Corporation  of  America 
Electronic  Data  Erocesslng  Division 


Photo  hy  Radio  Corporation  of  America 


APPLICATIONS 

Manufactiirer 

A  general  pufpo’se,  self  checking,  readily  expand¬ 
able  system  in  the  intermediate  and  large-scale 
performsince  class.  The  system  design  uses  the  "build- 
ing-blocik"  philosophy  which  results  in  an  expandable, 
flexible  Integrated  data  processing  operation,  which 
can  be  tailored  to  the  customer's  needs  at  the  time 
of  delivery  and  expanded  whenever  future  needs^  re¬ 
quire  it.  The  system  may  include  both  on-line  and 
off-line  input  and  output  devices  in  addition  to 
the  Computer  with  High-Speed  Storage.  On-line  equip¬ 
ments  are  electrical ly  connected  to  the  Computer  and 
axe  controlled  by  the  Conputer  Program.  Off-line 
equipments  are  not  electrically  connected  to  the 
Computer  and  they  axe  operated  independently  of  the 
latter.  Both  on-line  and  batch  data-processing  axe 
available  in  the  System. 

U.S.  Naval  Propellant  Plant 
The  NPP  system  located  in  Bldg.  7^9  (JATO  Test 
Area),  Naval  Propellant  Plant  will  be  an  ordinary 
five -tape  digital  computer  system  which  will  be  used 
with  an  Automatic  Data  Acquisition  System  on-line 
to  monitor  firings  of  solid  propellant  rocket  motors 
and  to  calculate  Immediate  quick-look  parameters  to 
indicate  to  monitoring  personnel  corrective  action 
required.,  All  applications  of  the  computer  will  be 
strictly  scientific.  It  will  be  used  to  compute 
theoretical  specific  Impulse,  e:q)erlmental  specific 
Impulse  from  ballistic  firings,  heat  transfer,  and 
burning  rate.  The  tapes  to  be  used  in  on-line  fir¬ 


ings  are  non-gap  type. 

Scott  Air  Force  Base 

Located  in  Building  l60k  at  Scott  AFB,  Illinois, 
the  system  is  used  for  traffic  control,  personnel, 
traffic  analysis,  manpower  authorization  accounting, 
programmed  communications,  unit  authorization  list, 
and  circuit  directory. 

Air  Reserve  Records  Center 
Located  at  jSOO  York  Street,  Denver  5,  Colorado, 
the  system  is  used  for  maintenance  of  personnel  data 
on  USAF  reservists,  preparing  statistical  reports 
reflecting  the  reserve  military  personnel  strengths 
and  skills,  controlling  military  reserve  manpower 
requirements  and  allocation  of  skills  in  the  event 
of  mobilization,  preparation  and  control  of  ques¬ 
tionnaires  sent  to  individual  reservists  and  to  the 
Selective  Service  Boards,  control  of  the  Reserve 
Officer  Promotion  Act  promotion  program,  preparation 
of  mailing  labels  for  periodicals,  preparation  of 
rosters  for  personnel  assignment  control,  and  deter¬ 
mination  of  those  eligible  for  discharge  and  prepara 
tion  of’  applicable  discharge  certificates. 

Pidelity-Ehiladelphia  Trust  Company 
Located  at  155  S.  Broad  Street,  Philadelphia,  the 
system  is  now  processing  42,000  Special  Checking 
Accoxmts.  On  July  1,  i960  accounting  for  30,000 
Personal  Loans  will  begin.  Cut-over  of  50,000  Regu¬ 
lar  Checking  Accounts  will  begin  late  this  year  with 
completion  planned  during  the  first  half  of  I96I. 

General  Tire  and  Rubber  Company 
-Located  in  Akron,  Ohio,  the  system  is  used  for 
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■billing*  inventory  control*  sales  analysis,  and 
accounts  receivable  vithin  the  Tire  Division. 

State  rarm  Life  Insurance  Company 
Located  o'i  the  9th  Floor  at  112  East  Washington 
Street*  Bloomington,  Ill.,  the  system  is  used  for 
consolidated  records  of  life  insurance  policyholders 
for  purposes  of  premium  hilling  and  accomting,  pol¬ 
icy  reserve  and  dividend  liability,  policy  termina¬ 
tion  benefits,  policy  loans,  summary  accounting  and 
statistics,  agents'  compensation  and  production  sta¬ 
tistics,  budget  setting  and  compliance  reports,  unit 
costs,  and  actuarial  studies. 

Electronic  Data  Erocesslng  Division,  RCA 
Located  at  Camden,  N. J. ,  the  computer  is  used  for 
justification  of  engineering  change  notices,  provid¬ 
ing  technical  information  for  changes  in  the  field, 
customer  reliability  studies,  testing  of  special- 
features  resulting  from  configuration  modifications, 
develop  long  term  maintenance  techniques,  procedures 
and  techniques,  analysis  of  methods  costs,  and  de¬ 
bugging  service  routines,  diagnostic  routines,  and 
customer  reliability  routines. 

RCA  Electronic  Systems  Center 
Located  at  the  Cherry  Hill  Plant,  RCA  Electronic 
Systems  Center,  Merchantvllle,  H.J. ,  the  system  is 
used  for  customer  program  testing  (preparatory  to 
customers  receipt  of  leased  or  purchased  system), 
presentations  (demonstration  for  potential  customers), 
training  (RCA  and  customer  personnel  in  programming 


Photo  by  Fldelity-rhlladelphia  Trust  Company 

and  operation),  and  revenue  vorh  (data  processing 
for  customers  not  presently  in  the  market  for  data 
processing  equipment  of  their  own). 

RCA  Service  Company-Electronic  Data  Processing 
Sales  Department 

Located  at  I725  "K"  Street,  N.W. ,  Washington  6, 
D.C.,  the  system  is  used  for  sales  demonstrations, 
debugging,  and  computing  and  calculating  operations 
for  governmental  agencies,  commercial  and  industrial 
business  organizations. 

EDPD-New  York  Electronics  System  Center 
Located  at  45  Wall  Street,  New  York,  N.Y. ,  the 
system  is  used  for  a  complete  back  office  data  pro¬ 
cessing  system  for  brokerage  firms,  national  elec¬ 
tion  predictions,  and  investment  analysis  for  in¬ 
vestment  advisory  firms. 

RCA  Astro  Electronics  Division 
Located  at  Locust  Corners,  N.J. ,  the  system  is 
used  for  scientific  and  engineering  Investigations, 
information  retrieval,  Intelllgenoe  processing 
studies,  and  electronic  production  schedules. 

RCA  Service  Compaq,  EDP  Administration 
Located  at  Cherry  Hill,  Camden  8,  N.J. ,  the  system 
is  used  to  conduct  theoretical  and  practical  courses 
in  the  site  utilization  of  electronic  test  equipment 
for  the  maintenance  of  computer  installations,  de¬ 
vise  special  methods  whereby  sub-moduals  are  tested 
in  order  for  Instructors  and  trainees  to  develop 
new  test  methods  for  the  computer  and  peripheral 
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equlpuent,  and  conduct  computer  courses  of  instruc¬ 
tion  to  develop  trainees  ability  to  interrogate  the 
logic  of  the  equipoient. 

Ordnance  Weapons  Command 
Located  at  the  Headquarters,  Ordnance  Weapons 
Command,  Eock  Island,  HI.,  the  system  is  used  by  the 
national  Inventory  Control  Point  for  supply  manage¬ 
ment  of  Ordnance  materiel,  major  weapon  components 
and  spare  parts,  by  the  Eroductlon  Equipment  Agency 
for  inventory  management  of  Army  owSed  production 
equipment,  by  the  Eock  Island  Ordnance  Depot  for 
stock  accounting,  by  the  Eock  Island  Arsenal  for  pro¬ 
duction,  planning,  scheduling,  and  control  and  the 
performance  of  reporting  and  comptroller  activities 
and  by  the  DICE  for  oatiioglng. 

Atlantic  City  Electric  Company 
The  system,  located  at  Aocoxmting  and  Data  Ero- 
cessing  Center,  Egg  Harbor  Township,  N.J. ,  is  used 
for  Customers  Accounting  -  includes  preparation  of 
bills  and  centralized  receivable  operation,  PayroH- 
inoludes  all  normal  p^roH  functions  and  labor  and 
automotive  cost  distribution,  and  Stores  Aooountlng- 
includes  maintenance  of  master  files  of  material  and 
supplies,,  pricing  of  material  used,  application  of 
overheads  and  cost  distribution  of  material  and 
supplies  consumed.  Other  applications  will  follow. 

Ordnance  Ammunition  Command 
Located  at  the  Ordnance  Ammunition  Command,  Joliet, 
Ill.,  the  system  is  used  for  scientific  and  engineer¬ 
ing  applications  pertinent  to  the  reliability  assur¬ 
ance  program  for  ammunition  and  special  weapons. 

Eaytheon  Company  -  Missile  Systems  Division 
Located  at  the  Eaytheon  Company,  Andover  Plant, 
Andover,  Mass.,  the  system  is  used  for  engineering 
dooumentati  n,  generation  breakdown  and  parts  list, 
with  changes,  and  for  major  item  repair  parts  list 
provisioning. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Manufacturer 
Intemol  number  system 
Binary  dlglts/word 
Characters/instruotlon 
Instructions/word 
Instructions  decoded 


Binary 

Variable 

8  (Octal,  equivalent) 

Variable 

h9 


Arithmetic  system  Fixed  point  (Programming  tech¬ 

niques  make  floating  point  fea¬ 
tures  available 

Instruction  type  Two  address 

Humber  range  Ho  limit  (Depends  on  number  of 

characters  in  the  memory) 
Instruction  word,  format 


X 

XXX 

X 

XXX 

Op 

Code 

"A" 

Address 

H 

Char 

"B" 

Address 

Automatic  coding  Automatic  Assembler 

ECA  Barrator  (COBOL) 
Eegisters  and  B-boxes  Included 

Decimal  infonnatlon  is  automatically  decoded  dur¬ 
ing  input  to  its  octal  equivalent.  It  is  stored  in 
memory  in  binary  form. 


ARITHMETIC  UNIT 

Manufacturer 

Due  to  variable  word  length  feature,  time  depends 
on  "n".  Storage  access  is  I5  microseconds  for 
characters . 

All  time  is  in  microseconds. 

Addition  Time 

Decimal  +  50°^  +  90 

Binary  45h 

where 

n^  =  total  number  of  spaces  and/or  minus  characters 
found  to  the  right  of  both  operands 
Hg  =  number  of  digits  in  the  shorter  operand 

Uj  =  difference  in  number  of  digits  of  the  operands 

For  negative  sums,  add  30(n  +  l)  +  I5  where  n  = 
number  of  digits  in  the  sum. 
n  =  number  Of  characters  in  augend  for  binary 
addition 


Multiplication  Time  (Microseconds) 

Decimal  15  [lO  +  (l2nj_  +  32)  “2  ]  ■*■  ^^“3' 
n^  >  0  and  n^  >  0 
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1?  (Hg  ^ 

=  0  and  iig  >  0 

15  (nj^  +  +  3),  for 

Bg  =  0  and  Bj^  >  0 

15  (Bj  +  3),  for 

Bj^  =  0  and  Bg  =  0  (Item  Sep¬ 
arator  Symbol  alone  or  all  spaces  plus  I.S.S. )  ' 

Trtiere 

=  number  of  digits  In  multiplloand 
n^  =  nuBiber  of  digits  In  multiplier 

n,  =  total  number  of  spaces  (inoludlBg  sign)  and/or 
^  minuses  to  the  right  of  the  least  significant 
digits  of  the  operands 

lUvlslon  Time  (Microseconds) 

Decimal  15  [  2611^^  -  7ng  +  15n2(nj^-ng)+4lj  +150^ 
for  n^>  Bg 


Photo  by  Atlantic  City  Electric  Company 

15  (5nj+  Bgt  12)  +  15nj  for 

Ui<ng 

15  (ng  +  7)  +  15nj,  for 

n^  =  0  (l.e.,  the  dividend 
where  missing) 

n^  =  number  of  digits  in  the  dividend 
Bg  =■ number  of  digits  In  the  divisor 

n_  =  total  number  of  spaces  (including  sign)  and/ 
^  or  minuses  to  the  right  of  the  least  signifi¬ 
cant  digits  of  the  operands 

The  figures  below  serve  to  indicate  general  relative 
speed.  For  a  specific  case  the  formulas  can  be 
applied  (Microseconds). 


Add 

240 

to 

420 

Miltiply 

1,900 

to 

9,600 

Divide 

1,300 

to 

2,400 
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Construction 

Stop  time 

2.5  Millisec 

Transistors 

135 

Average  time  for  experienced 

45  sec  or  less 

Diodes 

400 

operator  to  change  reel 

Magnetic  Cores 

4,096  (one  matrix) 

Physical  properties  of  tape 

3/4  Inches 

Magnetic  Cores 

114,688  (one  module) 

Width 

No  tubes  are  used 

length  of  reel 

2,400  Feet 

Arithmetic  mode 

Serial 

Composition 

J^lar  Base 

Timing  Synchronous 

Operation  Concurrent 

Operands  may  he  any  length  that  does  not  exceed 

memory  size. 

STORAGE 

Manufacturer 

Wo,  of  No.  of  Access 

Media  Words  Digits  Microsec 

fegnetlo  Core  Varlahle  262, iW  (max)  15  (4-ohar) 

Magnetic  Tape 

No.  of  units  that  can  he  connected  62  Units 
No.  of  chars/linear  inch  535-35  Chars/inch 

Channels  or  trachs  on  the  tape  I6  Tracks/tape 

Blank  tape  separating  each  record  0.5*1  Inches 
Tape  speed  Approx  100  Inches/sec 

Transfer  rate  22,222  33,333  66,666  Chars/sec 
Start  time  3-5  Millisec 


U.S.  Naval  Propellant  H].ant 

Access 

Medium  Ho.  of  Chars  Microsec 

Magnetic  Core  32,768  chars  or  15  microsec/ 

65>536  octal  digits  char 
The  magnetic  core  memory  can  he  ejspanded  to 
262,144  locations.  A  random  access  drum  with  I.5 
million  characters  is  optional  equipment.  In  certain 
instructions,  four  characters  may  he  hrou^t  out  in 
parallel  with  a  total  access  time  Of  I5  microseconds, 
i.e.  15/4  ^croseconds  per  character.  There  is  no 
"word”  concept  in  this  computer.  It  is  a  variable 
word  length  computer. 

Scott  Air  Force  Base 

No.  of  Access 

Medium  Chars  Microsec 

Magnetic  Core  16,384  15 
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Mitche3_  Air  Force  Base 

Medium  No.  of  Chars  Access  Microsec 

Magnetic  Core  32,768  15 

Enjandahle  from  l6,381t-  to  65,538  character  loca¬ 
tions  in  steps  of  16,384  character  locations. 
Pldelity-Phlladelphia  Trust  Company 
Media  No.  of  Char  Access  Microsec 

Magnetic  Core  16,384  15 

Magnetic  Tapes  9,000,000  per  reel  30 
General  Tire  and  Rubber  Company 
Medium  No.  of  Char  Access  Microsec 

Magnetic  Core  65,152  15 

State  Farm  Life  Insurance  Company 
Medium  No.  of  Char  Access  Microsec 

Magnetic  Core  49,152  15 

Electronic  Data  Processing  Division,  RCA 
Medium  No.  of  Char  Access  Microsec 

Magnetic  Core  65,536  15 

EDED  -  New  York  Electronics  System  Center 
Medium  No.  of  Char  Access  Microsec 

Core  65,536  15 

RCA  Astro  Eleotronlcs  Division 
Media 

Random  Access  File 
•High  Speed  Storage  (Core  Memory) 


Photo  by  Raytheon  Manufacturing  Company 


RCA  Service  Company,  EDP  Administration 
Medium  No.  of  Char 

Magnetic  Core  Variable 

Ordnance  Weapons  Command 

I’iedia  No.  of  Char  .Access  Microsec 

Magnetic  Tape  65,536  15 

Magnetic  tape  for  bulk  storage. 

Atlantic  City  Electric  Company 
Media  No.  of  Char  Access  Microsec 

Magnetic  Core  16,384  15 

Magnetic  Tape  9>400,000  30 

Reading  from  tape  potentially  simultaneous  opera¬ 
tion 

Ordnance  Ammunition  Command 
Medium  No.  of  Char  '  Access  Microsec 

Magnetic  Core  Type  32,768  15 

Raytheon  Company  -  Missile  Systems  Division 
Medium  No.  of  Char  -Access  Microsec 

Ifegnetic  Core  Memory  32,968  15  . 

Octal  numbering  system  makes  this  memory  Sd^ar- 
able  to  systems  with  much  larger  memory  capacities. 
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INPUT 

Manufacturer 

Media  Speed 

Paper  Tape  (Bead)  Approx  1,000  char /sec 

Magnetic  Tape  22,222  33>355  66,666  char/sec 
File  Control  Approx  18,700  char/sec 

On-Line  Card  Buffer  Up  to  33,333  char/sec 
U.S.  Naval  Propellant  Plant 
Paper  Tape  1,000  char/sec 

Magnetic  Tape  33j333  char/sec 

Speeds  of  22  KC  or  66KC  are  other  options. 

Magnetic  tape  start-stop  time  is  3-5  milliseconds. 
Up  to  62  magnetic  tape  stations  can  he  connected  on¬ 
line.  Information  is  recorded  twice  on  the  magnetic 
tape  for  accuracy  control  purposes. 

Scott  Air  Force  Base 

Paper  Tape  1,000  char/sec 

Magnetic  Tape  33>000  char/sec 

Mitchel  Air  Force  Base 

Paper  Tape  (7  channel)  1,000  char/sec 

On-line  equlpuent 

Magnetic  Tape  33>000  char/sec 

2300'  usable  tape  per  reel 
Cards  UOO  cards/min 

Off-line  transcription 
Punched  paper  tape  density  is  10  char/in. 

Magnetic  tape  density  is  333  I/3  char/in. 


Fldellty-Phlladelphia  Trust  Company 
Media  Speed 

Punched  Paper  Tape  1,000  char/sec 

Add  Punches  have  been  greatly  Improved  by  refine¬ 
ments  made  recently  by  the  manufacturer  (iViden). 

General  Tire  and  Rubber  Company 
Paper  Tape  1,000  char/sec 

Speed  excludes  time  required  to  pass  gaps. 

State  Farm  Life  Insurance  Con^any 
Magnetic  TaTO  (8)  35,333  char/sec 

Paper  Tape  (l)  1,000  char/s?c 

Electronic  Data  Processing  Division,  RCA 
Paper  Tape  1,000  char/sec 

Ifagnetic  Tape  35  KC 

RCA  Electronic  Systems  Center 
Paper  Tape  1,000  char/sec 

7  level  code  variable  word  length 
Ma^etic  Tape  55,555  char/sec 

3/V  Ifylar  7  level  code  w/parity  parallel  dual 
recording. 

RCA  Service  Company  -  E  D  P  Sales  Dept. 
Ifagnetic  Tape 
7  channel  Paper  Tape 
EAM  Cards  (80  Col.) 

EDPD  -  New  York  Electronics  System-  Center 

Paper  Tape  1,000  char/sec 

Magnetic  Tape  35  KC 
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Hlgt  Speed  Magaetlc  Core  Storage 


Htoto  by  Air  Keserve  Records  Center 


RCA  Astro  Kleptronics  Division 
Media  Speed 

Cards 

Paper  Tape 
Magnetic  Tape 

RCA  Service  Company,  EDP  Administration 
Magnetic  Tape 
1  channel  Paper  Tape 
EAM  Cards  (80  Col.) 

Ordnance  Weapons  Command 
Magnetic  Tape  53,553  char/sec 

Con^deted  variable  Item  of  record  length 
Paper  Tape  1,000  char/sec 

On-line 

Punch  Cards  400  cards/mln 

Off-line 

Magnetic  tape  speed  -  100  Inohes/sec,  packing  at 
333  1/3  chars/lnch.  Dual  recording.  Approximately 
2400  ft  per  reel.  Read  reverse. 

Atlantic  City  Electric  Company 
Punched  Paper  Tape  "  1,000  char/sec 

Magnetic  Tape  35,000  char/sec 

7  level  code  (even  parity)  on  1  inch  paper  tape 

Ordnance  Ammunition  Command 
Paper  Tape  1,000  char/sec 

Magnetic  Tape  55,000  char/sec 

Raytheon  Company  -  Missile  Systems  Division 
Magnetic  Tape  35,000  char/sec 

3.5  mil  sec  start  -  stop  time 
Paper  Tape  Reader  1,000  char/sec 

On-line 


Card  Reader  400  cards/mln 

Off-line 


OUTPUT 

Manufacturer 

Media  Speed 

Magnetic  Tape  Approx  16,667  22,222  35,333  66,666 
char/ sec 

Pile  Control  Dnit  Approx  18,700  char/sec 

On-line  Printing  Up  to  900  lines/mln  (120  chars) 
Monitor  Printing  Up  to  10  char/sec 

On-line  Card  Buffer  Up  to  33,333  char/sec 
Paper  Tape  (Punch)  Up  to  100  char/sec 

U.S.  Raval  Propellant  Plant 
Paper  Tape  10  char/sec 

Monitor  Printer  10  char/sec 

Magnetic  Tape  35,000  char/sec 

Scott  Air  Force  Base 

High  Speed  Printer  6OO  lines/mln 

Magnetic  Tape  53,000  char/sec 

Card  Punch  150  cards/mln 

Mltchel  Air  Force  Base 
Hl^  Speed  Printer  6OO  lines/mln 

Off-line  equipment.  120  characters  per  line. 
Computer  Monitor  Printer  10  char/sec 

On-line  electric  typewriter 
Magnetic  Tape  33,000  char/sec 

Used  with  IMP  off  line  or  subsequent  operation 
Punched  paper  tape  can  be  produced  with  simultan¬ 
eous  operation  of  Monitor  Printer. 
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KLdellty-Phl  ladelphla  Trust  Coii5)aiiy 
Hedla  Speed 

High  Speed  Erinter  600  lines/mln 

Pown  tine  has  been  negligible 

General  Tire  and  Rubber  Coaipany 
High  Speed  Printer  600  llnes/mln 

On-line 

Magnetic  Tape  35-5  KC 

Monitor  Printer  10  ohar/seo 

State  Pam  Life  Insurance  Company 
Magnetic  Tape  (8)  337555  char/sec 

On  Line  Printer  600  llnes/mln 

120  char/llne 

Monitor  IVpfiwlter  10  ohar/seo 

Paper  !&ipe  10  char/sec 

KLectronlc  Data  Processing  Division,  HCA 
Card  130  cards/mln 

Magnetic  Tape  33  KC 

Monitor  Printer  (Plexovrlter)  600  char/mln 

RCA  Klectronlo  Systems  Center 

Magnetic  Tape 

Electro-Mechanical  Printer 
Monitor  Printer 

RCA  Service  Company  -  EDP  Sales  Dept. 
Magnetic  Tape 
Paper  Tape  -  (7)  channel 
EAM  Cards 
Monitor  Printer 
High  Speed  Printer 


Photo  by  Air  Reserve  Records  Center 


EDED  -  Hew  Xorh  Electronics  Systes  Center 
Media  Speed 

Ma^etio  Tape  53  KC 

Electro  Mechanical  Printer  -  6OO  llnes/mln 

On  Line 

Electro  Mechanical  Printer  -  60O-90O  llnes/mln 

Off  Line 

RCA  Astro  ELectronlos  Division 

Card 

Magnetic  Tape 
On  Line  Printer 

RCA  Service  Company,  EDP  Administration 
Magnetic  Tape 
Paper  Tape  (7)  Channel 
EAM  Cards 

Monitor  Printer  (ELexowriter) 

High  Speed  Printer 

Ordnance  Weapons  Command 
Magnetic  Tape  33,335  char/seo 

Punch  Cards  I50  cards/mln 

Off-Line 

Hard  Copy  6OO  llnes/mln 

Off-Line  120  char/line 

Tape  speed  Is  16,667  char/seo  if  destined  for  the 
Transcribing  Card  Punch. 

Atlantic  City  Electric  Compaiiy 
Magnetic  Tape  30  mlcrosec/char 

Printer  (off  line)  6OO  lines/min-Alpha  Humerlc 
900  llnes/min-Humerlo  only 
Punched  Paper  Tape  100  cbar/sec 
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Magnetic  Tape  Storage  Photo  by  Air  Reserve  Records  Center 


Ordnance  Ammunition  Command 
Media  Speed 

Monitor  Printer  10  ehar/sec 

On-Line  Printer  600  lines/min 

Magnetic  Tape  35,000  char/sec 

A  printer  line  consists  of  120  characters. 

Raytheon  Company  -  Missile  Systems  Division 
On-line  Printer  600  llnes/mln 

Card  Punch  (Off-line)  IJO  cards/min 

Magnetic  Tape  55>000  ehar/sec 

Monitor  Printer  10  char/sec 

(Part  of  Console) 


CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

Type 

Transistors 

2H583 

2H269 

2H585 

2H27O 

2N579 

2H301 

2H586 

2K58I 

211247 

21(301 

21(277 

21(469 

Diodes 

11(97 

15270 

1591 

Quantity  depends  on  System. 


CHECKING  FEATURES 

Accuracy  Control  is  assured  in  the  RCA  5.OI  System 
by  the  following  methods: 

Con®uter  -  Model  No.  503 
Program  Control 

The  following  Program  Control  conditions  cause  the 
Con^niter  to  stop: 

Incorrect  parity  in  memory  address  register  (5 
characters) 


Incorrect  parity  in  memory  register  (4  characters) 
Arithmetic  unit  malfunction 
Incorreot  parity  in  output  of  bus  adder 
Incorrect  parity  la  normal  operation  register 
Incorrect  transfer  of  operation  from  normal  to 
simultaneous  mode 

Time  pulse  generator  malfunction 
Malfunction  of  previous  result  indication 
Illegal  operand  in  decimal  operation 

Automatic  Rerun 

VIhen  selected,  incorrect  parity  detected  on  read¬ 
ing  from  magnetic  tape  will  automatically  cause  en¬ 
trance  to  a  routine  which  will  back  up  the  tape  and  ■ 
re-read  it.  The  computer  will  stop  if  incorrect 
parity  is  detected  on  re-reading. 

Input-Output 

The  following  input-output  conditions  cause  the 
computer  to  stop: 

Tape  station  reading  extra  bits  in  the  gap 
Missing  timing  blt,when  reading  a  character  from 
the  tape  station 

Tape  station  does  not  obey  control  signals 
Odd  number  of  characters  from  paper  tape  block 
read 

Incorrect  parity  from  tape  read  (see  automatic 
re-run) 

Incorrectly  selected  tape 

Incorrect  start  message  -  end  message  sequence 
Incorrect  parity  at  the  output  of  computer  write 
buffer  or  absence  of  Write-Verlfy  signal  from  tape 
station. 

Ihcoirect  paper  tape  parity 
On-line  printer  not  operable 
On-line  Printer  paper  supply  low 

.  Tape  Station  -  Model  No.  58I 
Remote  lookout 
Local  lockout 
Inoperable  indication 

Automatic  stopping  of  tape  at  end  of  reel 
Write  lockout 
Write  verify 

Write-to-read  switching  time 
Dual  Recording 


I 
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On-Line  Printer  -  Model  Ho.  555 
The  printer  operation  stops  automatically  under 
the  following  conditions,  and  signals  are  sent  to 
the  coBiputer  in  order  that  corrective  measures  may 
he  taken: 

_ .  Low  paper  supply 

Printer  Ihilt  inoperative  (Motor  switch  Is  off 
or  rlhbon  is  Inoperative) 

A  visual  Indication  is  given  of  the  number  of 
lines  printed 

Off-Line  Printer  -  Model  Ho.  555 
Provisions  are  made  for  corrective  measures  to 
he  taken  'vrtien  the  following  conditions  occur: 

Failure  to  print  in  a  selected  column  or  print¬ 
ing  in  an  :m-seleoted  column  (Print  Error) 

Low  paper  supply 
Line  overflow 
Incorrect  parity 
Tape  station  inoperative 
Printer  unit  inoperative 

A  vlslhle  indication  is  given’  of  the  number  of 
lines  printed  or  the  number  of  messages  printed  de¬ 
pending  on  the  plugboard  connections. 

Card  Transcriber  -  Model  No.  52? 

The  following  conditions  initiate  stopping  of 
the  e.quipment: 

Incorrect  parity  at  the  input  or  output  of  the 


Card  Editor  or  at  the  output  of  the  Card  Reader 
Incorrect  SM,  EM  sequence 
Tape  station  inoperable 
Failure  of  write-  verify  check 
Failure  of  comparison  check 
Failure  of  multi -punch  check 
Input  hopper  en5)ty  or  output  hopper  full 
E  T  W  (End  Tape  VTamlng) 

Card  Reader  -  Model  Ho.  528 

The  following  conditions  initiate  stopping  of  the 
equipment: 

Incorrect  parity  at  the  output  of  the  Card  Reader 

Tape  station  inoperable 

Failure  of  "Write  ’Verify"  check 

Failure  of  camparison  check 

Input  hopper  empty  or  output  hopper  full 

E  T  W  (End  Tape  Warning) 

Transcribing  Card  Punch  -  Mjdel  Ho.  537 

The  following  conditions  cause  stopping  of  the 
equipnent: 

Incorrect  parity  at  the  input  or  output  of  the 
Electronic  Unit  Storage 

Incorrect  SM  -  EM  sequence 

Incorrect  pimchlng  check 

Input  hopper  empty  or  output  hopper  full 

Tape  station  inoperable 
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Card  Punch  -  Model  Ho.  538 
The  following  conditions  cause  the  machine  to 
stop: 

Incorrect  punching 
End  file 
End  data 
Feed  failure 
Output  hopper  full 
Tape  station  Inoperable 

Tapewrlter  -  Mjdel  Ho.  523 
A  parity  check  Is  Included,  which  assures  correct 
parity  of  all  characters  punched  Into  the  paper  tape. 

Detection  of  Incorrect  parity  by  the  parity  check 
mechanism  will  lock  the  keyboard  and  the  Check  Indi¬ 
cator  will  be  Illuminated  until  the  Code  Delete  Key 
is  depressed. 

Simultaneous  depression  of  two  keys  will  neither 
print  nor  punch  either  character. 

Tapewriter-Verlfler  -  Model  Ho.  525 
Same  as  above. 

Computer  Punch  -  Model  Ho,  512-5  and  Ho.  512-7 

Computer  Punch  -  Model  Ho.  513-5  and  Ho.  513-7 
Information  and  control  signals  required  to  con¬ 
trol  the  computer  punch  are  derived  from  the  computer. 
The  required  electrical  returns  from  the  coaster 
punch  to  the  computer  are  produced  by  the  computer 
pimch.  Parity  is  checked  at  the  computer  punch;  if 


incorrect  parity  is  detected,  the  computer  will  stop 
and  an  indicator  lamp  on  the  computer  console  will 
ll^t. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  system  5.6  Kw  230y  8.0  KVA  21;, 200  Btu/hr 

Power,  oompruter  I.5  Kw  115-120v'  2.1  KVA 

(excl  bl^  speed  stor) 

Volume  occupied  500  cu  ft 

Area  occupied  61;  sq  ft 

Room  size  575  Bq  ft 

Floor  loading  I5  Ibis/sq  ft,  distributed 

"JQ  Ibs/sq  ft,  concentrated 
Weight,  computer  5>000  lbs,  total 

Site  preparation 

The  layout  and  installation  criteria  are  flexible 
for  the  RCA  50I  EDP  System.  Site  preparation  is  a 
customer  responsibility  normally  accomplished  by 
electrical,  mechanical  and  structural  contractors 
employed  by  the  customer  in  arrangements  that  are 
not  part  of  the  EDP  equipment  purchase  lease  or  ser¬ 
vice.  State  and  local  laws  and  regulations  require 
that  a  professional  engineer  or  architect  take  re¬ 
sponsibility  for  preparation  of  the  site  and  procure¬ 
ment  of  necessary  permits.  RCA  engineers  are  avail- 


789 


RCA  501 


On-line  Erinter 


Photo  by  Air  Eeserve  Records  Center 


I 


able  to  assist  the  custcaier  In  the  Installation 
planning. 

U.S,  Naval  Propellant  Plant 
Power,  cootputer  I3.6  Kw  15.6  KVA,  Including  tape 
stations  and  other  peripheral  eguljnient 


Bower,  air  conditioner  22  Kw 

27‘5 

KVA 

Volume,  computer  system 

770 

ou  ft 

Volume,  air  conditioner 

1,000 

cu  ft 

Area,  cosputer  system 

98 

sq  ft 

Area,  air  conditioner 

100 

sq  ft 

Room  size,  computer 

27 

ft  X  27  ft 

Room  size,  maintenance 

17 

ft  X  13  ft 

Room  size,  air  conditioner 

13 

ft  X  8  ft 

Capacity,  air  conditioner 

20 

Tons 

Air  conditioner  Includes  ADA 

system 

Weight,  system 

10,000 

lbs 

Weight,  air  conditioner 

2,000 

lbs 

Raised  floor  for  cable  runs,  false  ceilings,  air 
conditioning  through  ducts  in  ceiling;  existing  build¬ 


ing  Is  earth-covered  reinforced  concrete;  modifica¬ 
tions  required  removing  existing  partitions,  some 
electrical  and  other  utility  services  but  essentially 
no  external  modifications;  power  distribution  new: 

37'*5  KVA  single  phase  2^G0/hl60,  120/240v  transformer. 

Scott  Air  Force  Base 

32.5  Kw  1;2.5  KVA 
ll,66i^  ou  ft 
6,(A8  cu  ft 
1,296  sq  ft 

3(A  sq  ft 

36ftx36ftx9ft 

28  ft  X  18  ft  X  12  ft 

40  Tons;  10  Tons  re¬ 
quired  for  computer  system 
15,300  lbs,  total  coiqut- 
er  and  components 

Installed  false  ceiling,  raised  floor,  and  power 
requirements  used  existing  room. 


Power,  entire  system 
Volimte,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Capacity,  air  conditioner 


Wel^t,  computer 


Mltchel  Air  Force  Base 


Mcdel 

Kquliment  Recommended 

Weight 

Concentrated  Distributed 

Opera- 

Max 

Prop 

BTU/Bf 

No. 

Description 

Area 

Facility  Area 

Dbs. 

Loading 

Loading 

tlonal  Kw  KVA 

KVA 

Computer 

Sq  Ft 

Sq  Ft 

Lbs/Sq  Ft 

Lbs/Sq  Ft 

208/120 

5o;5 

64.0 

375 

5,000 

78 

13 

7.1 

10.1 

8. 0/2.1 

24,200 

523 

Tapewrlter  & 
Table 

22.0 

50 

185 

8.4 

3.7 

0.2 

0.25 

685 

581 

Tape  Station 

6.2 

25 

900 

145 

36 

1.1 

1.3 

3,750 

561-2 

Hle^  Speed 
Storage 

23.6 

110 

1,500 

127 

27 

5.0 

4.5 

2. 9/1. 4 

10,240 

(The  above  items 

are  located 

in  the  computer  ares) 

535 

ELeotro-Mech- 
anlcal  Printer 

20.4 

125 

1,500 

73 

12 

1^.9 

6.1 

5.6/. 5 

16,750 

527 

Card  Transcriber  21.6 

140 

1,500 

70 

11 

5*6 

7.1 

6.3/.8 

19,800 

(The  printer  and  card  equipment  are  located  in  80O  sq  ft  area  adjacent  to  conqnuter) 
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She  building  type  is  brick  construction,  cement 
floors  'With  asphalt  tile.  Xhe  ceiling  is  acoustical 
petnel  suspended  from  vooden  roof  trusses.  Xhe  basic 
modifications  made  for  the  counter  Included  a  raised 
all  metal  floor  with  l/8"  vinyl  covering  (Modular 
4'  X  2'  floor  panels),  an  Inclosvire  of  the  raitlre 
cojnputer  area  with  movable  steel  partitions  (JJype 
"CC-Accoustlvall"  by  R.  F.  Hauserman  Company},  and 
an  addition  of  a  separate  air  conditioner  for  the 
ccm^iuter  area  (27  linear  diffusers  each  48"  x  12"  - 
195  cfln  with  4"  throw. )  (Unit  is  Carrier  type  39^111. 
BLectro  static  air  cleaner  is  Minneapolis  Boneywell 
Model  r22.  Ho.  208  (l^pe  C  washing).  Two  condensing 
units,  each  with  325>000  BTU/hr  at  105°F  capacity 
(Carrier  type  5^0  confessors.). 

Installation  of  electrical  cli^nilts  of  data  pro¬ 
cessing  equipment  included  a  new  main  power  distri¬ 
bution  panei-board  with  main  feeders  Ho.  4  390  MCM 
type  RH  and  Ho.  1  l/o  ground  wire,  3  I/2"  conduit 
to  trans.  vault.  Additional  wiring  circuits  for 
air  conditioning  equipment  and  office  lifting  were 
also  installed. 

She  original  ceilings  in  the  computer  area  were 
removed  and  installation  of  AIC  metal  pan  (perfora¬ 
ted)  acoustic  celling  with  metal  attenuettlon  pan 
was  made.  The  iiuspenslon.  system  was  "Ken®"  and  the 
material  was  (^ass  fiber  sound  insulating  pads  with 
minimum  HRC  of  O.85.  The  celling  in  the  input-out- 
put  area  has  the  plenum  above  the  whole  area.  The 

I 


entire  ceiling  acts  as  a  diffuser.  This  ceiling  has 
no  indlatlan  and  no  attenuation  pan.  The  raised 
floor  serves  as  air  return  to  air  conditioner.  The 
air  conditioning  equipment  was  placed  on  raised  con? 
Crete  floor  (5OOO  Ho.,  2  I/2"  min  over  ribbed  steel 
deck. ) 


Fidelity-Fh1 ladelphia  Trust  Company 


Rjwer,  coii®uter 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  coimlltloner 
Floor  loading 


26.6  Kw  34.3  KVA  0.77  pf 
42.53  Kw  49.48  KVA  0.862  pf 
13,016  cu  ft 
4,933  cu  ft 
1,627  sq  ft 

592  sq  ft 
200  Ibs/sq  ft 
1,000  ooncen  max 
30  Tons 
2,000  lbs 

11,600  lbs 
15,200  lbs 


Capacity,  air  conditioner 
Wei^t,  computer  — 

Wei^t,  air  conditioner 
Weight,  total 

Plenum  chambers,  perforated  metal  ceiling,  Belair 
flooring,  storm  windows,  stainless  steel  framed 
viewing  window,  special  power  lines. 

General  Tire  and  Rubber  Company 
Volume,  CQnputlng  system  12,800  cu  ft" 

Area,  computing  system  1,600  sq  ft 

Capacity,  air  conditioner  20  Tons 

False  ceiling,  raised  floor,  wall  insulation,  wir¬ 
ing  installation  of  two  10-Ton  air  conditioning  units, 
partitioning,  painting,  etc. 
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Modular  Aseemibly  of  Miniature  Components 


Photo  by  Air  Reserve  Records  Center 


State  Pam  Xiife  Insurance  Company 
Power,  computer  28.5  Kw  33.5  KVA 

Area,  computer  sq.  ft 

Room  size  Irregular 

Weight,  air  conditioner  16,200  lbs 
Capacity,  air  conditioner  Two  5  ®on  units 
One  10  Ton  unit 

Conventional  wall  to  "room  off"  area.  20  Tons  of 
supplementary  air  conditioning.  Cables  run  between 
floor  and  dropped  ceiling  (already  there)  of  rooms 
below.  Necessary  ducting  was  added  for  air  condition¬ 
ing. 

Electronic  Data  Processing  Division,  RCA 
Power,  computer  only  7.I  Kw  10.1  KVA,  max 

Area,  computer  220  sq  ft 

Room  size  required  2,000  sq  ft 

Weight,  computer  and  all  peripheral  20,110  lbs 
Capacity,  air  conditioner  30  Tons 

Air  conditioning  is  chilled  water  system.  False 
flooring  is  used. 

RCA  Electronic  Systems  Center 


Power,  ooii5>uter 

7.1  Kw 

10.1 

KVA  0.7  pf 

Power,  air  conditioner 

100  Kw 

50 

KVA 

Area,  computer 

6k 

sq  ft 

Area,  air  conditioner 

360 

sq  ft 

Room  siz*:  t  computer 

575 

sq  ft 

Room  size,  air  conditioner 

Uoo 

sq  ft 

Floor  loading 

13 

Ibs/sq  ft 

78 

lbs  concen  max 

Capacity,  air  conditioner 

70 

Tons 

Wei^t,  computer 

5,000 

lbs 

Weifjht,  air  conditioner 

90 

Ibs/sq  ft 

Site  preparation  requirements  include  false  floor 
raceways  for  cable,  carpeting,  building  brick  -  fire¬ 
proof,  and  false  celling  plenum  chamber  for  forced 
air  system. 


RCA  Service  Company  -  E  D  P  Sales  Dept. 


Power,  computer 

65  Kw  83 

KVA  0.77 

pF 

Set  up  for  2  system  - 

only  one  now 

in  use 

Power,  air  conditioner 

60  Kw  78 

KVA  0.77 

pf 

Set  up  for  2  system  - 

only  one  now 

in  use 

'Volume,  computer 

2A3O 

cu  ft 

Volume,  air  conditioner 

13,500 

cu  ft 

Area,  computer 

to 

sq  ft 

Area,  air  conditioner 

1,350 

sq  ft 

Room  size,  computer 

38 

ft  X  100  ft 

Room  size,  air  conditioner  20 

ft  X  75  ft 

Floor  loading 

13 

Ibs/sq  ft 

900 

lbs  concen 

max 

145 

Its/sg.  ft  max 

Capacity,  air  conditioner  60  Tons  + 

50  Tons  standby 

Weight,  computer 

43,500 

lbs 

Wei^t,  air  conditioner 

13,620 

lbs 

Site  preparation,  requirements  include  seven  (7) 
inch  raised  floor  for  cable  distribution,  acoustical 
tile  false  ceiling  and  complete  automatic  CO  fire 


extinguishing  system  with  central  control  panel  in¬ 
dication. 

RCA  Astro  Electronics  Division 


Power,  Eilr  conditioner 
Volume,  computer 
Volume,  air  conditioner 
(with  plenum) 

Area,  computer 
Area,  air  conditioner 
Room  size 

Capacity,  air  conditioner 
Wei^t 

RCA  Service  Company, 
Power,  computer 
Area,  computer 
Room  size 
Floor  loading 


20  HP 

15,000  cu  ft 
1,350  cu  ft 

90  sq  ft 
90  sq  ft 
1,000  sq  ft 
20  Tons 

20  Ton  Worthington  Unit 
EDP  Administration 

7.1  Kw  10.1  KVA 
6k  sq  ft 
375  sq  Ft 
13  Ibs/sq  ft 
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AutamatlceLLly’  Printed  Wiring 


Photo  by  Air  Beserve  Records  Center 


Floor  loading  78  lbs  concen  max 

Weight,  coogputer  5,0^ 

Site  preparation  requirements  Include  raised  floor, 
Increased  air  conditioning,  ceiling  to  floor  par¬ 
titioning  for  classrooms,  and  acoustical  tile  false 
ceiling.  Air  conditioning  is  an  extension  Of  the 
building  €iir  conditioner. 

Ordnance  Weapons* Command 


Bcwer,  computer 
ajOV  +  lOjt,  60  cycle' 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  conrputer 
Area,  air  conditioner 
Boom  size,  computer 
Room  size,  air  conditioner 

Floor  loading 


51.9  Kw  40.25  KVA 

60.5  Kw 
1,082  cu  ft 

5.600  cu  ft 
209  sq.  ft 
8C0  sq  ft 

3,652  sq  ft 

1.600  sq  ft 

80  X  20  X  10  ft 
113  Ibs/sq  ft 
200  lbs  concen  max 
84  Tons 
23,500  lbs 
12,000  lbs 


Capacity,  air  conditioner  84  Tons 
Weight,  conqaiter  23,500  lbs 

Weight,  air  conditioner  12,000  lbs 

Space  can  accommodate  twice  the  conqilement  now 
installed.  Figures  are  for  full  complement,  in¬ 
cluding  off  line  equlpnent. 

Conyerted  loft  ■type  warehouse,  reinforced  concrete 
cons'tructlon.  False  floor  Installed  to  permit  all 
cabling  under  the  floor.  Concrete  block  interior 
■walls  except  Tape  Library  ■idilch  has  seml-permanent 
steel  ■walls.  False  celling,  metal,  sound  absorbing, 
under  concrete  celling.  Sxtenslon  of  bus  ducts  from 
4th  floor  to  Ist  floor  (+  65  ft).  Equiiment  Itself 
requires  24  tons  of  alr-conditloning.  Balance  is 
for  latent  and  ambient  heat  for  a  total  of  24,000 
sq  ft  area. 


Atlantic  City  Eleotrlo  Company 
Power,  computer  T.l.Kw  10.1  KVA 

Volume,  computer  320  Cu  ft 

Area,  computer  64  sq  ft 

Room  size,  computer  375  sq  ft 

Floor  loading  15  Ihs/sq  ft 

78  lbs  concen  max 

Wei^t,  computer  5>000  lbs 

Air  conditioner  Is  part  of  general  conditioning 

system  for  entire  building. 

Conqmter  Installed  In  new  buildings  whose  design  In¬ 
cluded  necessary  structural  considerations. 

Ordnance  Ammuxiltlon  Command 
Power,  coinputer  74.1  Kw  9O.5  KVA 

Bower,  air  conditioner  71.9  Kw 
Volume,  computer  8,l60  cu  ft 

Volume,  air  conditioner  907  cu  ft 

(includ  condensers,  cooling  tower  &  air  filter) 

Area,  computer  280.20  sq  ft 

Area,  air  conditioner  120  sq  ft 

Boom  size,  computer  1,600  sq  ft 

Boom  size,  air  conditioner  343  sq  ft 

Floor  loading  513.60  Ibs/sq  ft 


Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 


513.60  Ibs/sq  ft 
3,112.20  lbs  concen  max 
50  Tons 
17,600  lbs 
12,162  lbs 


Required  installation  of  pedestal  type  floor  - 
painted  combustible  -walls  with  fire  retardant  paint- 
modified  air  conditioner  ducts  to  channel  return  air 
thra  electro  dust  filter. 


793 


RCA  501 


Raytheon  Company  -  MlsBlle  Systems  Division 
Rover,  computer  30.25  Kw  38.9  KVA  (Complete  System) 
Power,  air  conditioner  23  Kw 
Volume,  computer  21,600  cu  ft 

Volume,  air  conditioner  12,U80  eu  ft 

Area,  computer  2,l60  sq  ft 

Area,  air  conditioner  1,060  sq  ft 

Room  size,  computer  l)-0  ft  x  5^  ^ 

Room  size,  air  conditioner  (47  ft  4  In)  x  (22  ft  4  In) 
Floor  loading  100.  Ibs/sq  ft 

100,000  Ihs  concen  max 
Capacity,  air  conditioner  20  Bons 

450  ofln  per  ton 

Weight,  computer  16,200  Ihs 

Weight,,  air  conditioner  5>000  lbs 

Exterior  walls  are  filled  concrete  hlocJts,  plaster¬ 
ed  and  covered  with  "Kalistron". 

Interior  partition  is  floor  to  ceiling  metal  and 
glass  partitions. 

Windows  are  existing  metal  frame  windows  removed 
and  space  filled  with  glass  blocks. 

Ceilings  are  hung  metal  pan  type  with  glass  wool 
insulation.  Also  Included  flush  type  fluorescent 
lighting,  supply  and  return  air  diffusers. 

Floors  are  aluminum  and  tile  raised  floor  as  manu¬ 
factured  by  "Llsky". 

Erotection  of  tape  library  is  accomplished  by  an 
automatic  C0„  flooding  system.  Remainder  of  area 
is  protected  Dy  a  combustion  sensitive  "pyralarm" 
which  opens  power  circuit  to  computer  equipment  and 
air  conditioning  system  and  signals  alarm  adjacent  to 
the  room  and  In  }<aln  Guard  Bouse. 

Power  distribution  is  by  main  feed  panel  In  comput¬ 
er  room  through  cables  under  raised  floor  to  each 
piece  of  equlpnent. 

The  air  conditioning  equipment  Is  housed  In  a  room 
built  Into  a  monitor  centered  over  the  main  floor, 
outside  and  to  the  north  of  the  computer  area.  Ex¬ 
terior  walls  md  flooring  are  made  up  of  metal  par¬ 
titions  as  manufactured  by  "Mahon",  Interior  floor¬ 
ing  is  made  up  of  2"  x  6"  matched  boards  1  All  con¬ 
struction  is  for  a  four  hour  fire  protection  as  re¬ 
quested  by  F.  I.  A. 


PRODUCTION  RECORD 

Humber  produced  to  date  24 

Number  In  current  operation  16 

Time  required  for  delivery  12  months 


COST,  PRICE  AND  RENTAL  RATES 

Basic  System  Sales  Price 

1  503  Computer  $  257,000 

1  561-1  Hi-Speed  Storage  (16,384  char)  120,000 
6  581  Tape  Stations  (33,355  ohar/sec)  29,700  ea 
1  523  Tapewrlter  5,300  ea 

1  525  Tapewriter-Verlfler  4,500  ea 

1  535  On-Line  Printer  60,000  ea 

1  580  Tape  Station  (22,222  char/sec)  $  25,190 
1  582  Tape  Station  (66,666  char/sec) 

1  535  Off-Line  Printer  (6OO  llnes/sec) 

1  561-2  High-Speed  Storage  (32,768  char) 

1  561-5  High-Speed  Storage  (49,152  char) 

1  561-4  High-Speed  Storage  (65,556  char) 

1  545  Tape  Selecting  Unit  (additional  8  sta) 

1  595  Tape  Selecting  Unit  (additlonal.-l6-Bta) 

1  527  Card  Transcriber  (400  cards/mln) 

1  528  Card  Reader  (400  cards/mln) 

1  537  Transcrlbins  Card  Punch  (15O  cards/mln) 

1  558  Card  Punch  (15O  cards/mln) 

1  567  Random  Access  File  (1,500,000  char) 

1  560/597  File  Control  &  Bower  Units  $  110,000 
1  512-5/7  On-Line  Paper  Tape  Punch 

(100  char/sec)  17,200 

1  513-5/7  On-Line  Paper  Tape  Punch 

(500  char/sec)  38,700 

1  551  On-Line  Card  Buffer 

1  523  Tapewrlter 

1  525-  Tapewriter-Verlfler 

547-6  Tape  .Switching  Unit  11,800 


7S* 


5 


RCA  501 


-«r> 


t 


Qaan 

1 

1 

6 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Model 

Basic  Systta- 

5.03 

Computer 

561-1 

Hi-Speed  Storage  (16,384  char) 

581 

Tape  Stations  (33,333  char/sec) 

523 

Tapewrlter 

525 

Tapewrlter-Verlfler 

533 

On-Line  Erlnter 

Monthly  Rental 

$  5, too 

2,400 
550  ea 
no  ea 
150  ea 
1,500  ea 


580  Tape  Station  (22,222  char/secj 

582  Tape  Station  (66,666  char/sec) 

535  Off-Line  Erlnter  (600  llnes/mln) 

561-2  High-Speed  Storage  (32,768  char) 

561-3  High-Speed  Storage  (49,152  char) 

561-4  High-Speed  Storage  (65,536  char) 

543  Tape  Selecting  Iblt  (additional  8  stations) 

545  Tape  Selecting  Unit  (additional  I6  stations) 

527  Cai^  Transcrlher  (400  cards/mln) 

528  Card  Reader  (400  cards/mln) 

537  Transcribing , Card  Punch  (150  cards/mln) 

538  Card  Punch  (150  cards/mln) 

567  Random  Access  File  (1,500,000  char) 

560/597  File  Control  &  Bower  Ujalts 

512- 5/7  On-Line  Paper  Tape  Punch  (lOO  char/sec) 

513- 5/7  On-Line  Kiper  Tape  Punch  (3OO  char/sec) 

551  On-Line  Card  Buffer 

523  Tapewrlter 

525  Tapewrlter-Verlfler 

547-6  Tape  Switching  Unit 


$  465 


1,525 

400 

900 


300 


Maintenance  and  service  contracting  benefits: 
Industrial  Specialists 
Debugging  Time  Allowed 
Standard  Programs 
General  Backup 
Executive  Orientation 


U.S.  Naval  Eropellana  Plant 

Monthly 

Rental 

One 

503  Coj^puter 

$257,000 

$  5,400 

One 

561-2  High  Speed  Storage 

177,000 

3,400 

Five  581  Magnetic  Tape 

Stations 

148,500 

2,750 

One 

Tapewrlter  Verifier 

.->.500 

_i50 

Total 

Scott  Air  Force  Base 

$587,000 

$11,700 

One  503  Computer,  one  56I-I  High  speed  storage,  five 
581  Tape  stations,  one  533  On-line  printer,  and  one 
538  Card  punch  rents  for  a  total  of  $13,850  per 
month.  A  5  to  7  channel  tape  to  tape  converter  and 
a  PCAM  card  to  7  channel  tape  converter  caiised  a 
one-time  cost  of  $6,790.  Maintenance  and  service 
Is  Included  In  rental. 

Mltchel  Air  Force  Base 

The  Air  Reserve  Records  Center  system  consists  of 
Mjdel  Description 

1  503  Computer,  less  High  Speed  Storage  Unit 

(includes  Program  Control,  Console,  Paper 
Tape  Reader,  Monitor  Printer,  Tape  Select¬ 
ing  and  Buffer  Unit  -  A  (eight  trunks  and 
Power  Supply). 

1  561-2  High  Speed  Storage  (32,768  characters) 

10  581  Tape  Station,  33,335  char/sec 
1  535  Electro-Mechanical  Erlnter  (Off  line  6OO 

llnes/mln) 

1  527  Card  Transcriber 

For  SEj.es  and  rental  prices,  see  page  I6  of  GSA 

Contract  No.  GS-OOS-232964  f 

Fldellty-Phlladelphla  Trust  Con^iany 
System  rents  at  $16,150  per  month.  Including  main¬ 
tenance  i 


General  Tire  and  Rubber  Company 
Computer,  console,  8  tape  stations,  paper  tape  read¬ 
er,  on-line  printer  and  2  tapewrlters  rent  at  approx 

$16,000. 

State  Farm  Life  Insurance  Company 
503  Computer,  56I-3  High  Speed  Storage,  eight  58I 
tape  stations,  533  High  speed  printer,  six  523  Tape- 
writers,  twenty-four  525  Tapewrlter-Verlfler,  rents 
at  $19,760  per  month.  Two  527  C^d  Transcribers 
and  a  5971  Tapewrlter  Reader,  tei5>orary  for  conver¬ 
sion  period,  rent  at  $4,550  and  $l66  per  month. 

Rental  lucludes  maintenance. 

Electronic  Data  Erocessing  Division,  RCA 
System  configuration  is  as  follows: 

503  Computer 

361-4  Hl^  Speed  Memory 

Eaper  Tape  Reader 
Monitor  Erlnter 
581  (8)  Tape  Stations 

547-6  (6)  Tape  Switching  Unit 

537  Transcribing  Card  Eunch 

527  Card  Transcriber 

RCA  Electronic  Systems  Center 
Cost  of  basic  system  $586,000 

Cost  of  additional  equipment  $1,359^800 

Rental  rate  for  basic  system  $11,850  per  month 

Rental  rate  for  additional 

equipment  $26,570  per  month 

Maintenance  and  service  contracting  Is  Included  In 
rental. 

RCA  Service  Comrpany  -  E  D  E  Sales  Dept. 

System  Includes  one  503  Computer,  one  543  Tape 
Selector,  one  561-4  Bttgh  Speed  Storage,  twelve  581 
Tape  Stations,  one  533  E-  M.  Erlnter,  one  547-6  Tape 
Switching  Fanel,  one  513-7  HI  Speed  Eaper  Tape  Bunch 
and  at  a  total  rental  of  $21,100  per  month. 

System  includes  three  581  Tape  Stations,  one  535  EM 
Erlnter,  one  527  Card  Transcriber,  one  537  Trans¬ 
cribing  Card  Eunch,  two  523  Tape  Writers,  and  two 
525  Tape  Writer-Verifiers  at  a  total  rental  of 
$10,700  per  month. 

Maintenance  Is  performed  by  pur  technicians,  who  are 
a  combination  of  operators  and  maintenance  technicians. 
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EDED  New  York  Electronics  System  Center  -  System  Configuration 


Model  No. 

Quantity 

Description 

Sales  Price 

Menthly  Rental 

505 

2 

Computer 

$  257,000 

$  5,400 

561-4 

2 

High  Speed  Storage 

291,000 

5,400 

543 

2 

Tape  Sel.  B-1 

56,700 

1,200 

581 

27 

Tape  Stations 

29,700 

550 

553 

2 

Electro  Mechanical  Printer 
(On  Line) 

.60,500 

1,500 

535 

2 

Electro  Mechanical  Printer 
(Off  Line) 

170,000 

3,400 

52T 

2 

Card  Transcriber 

103,000 

2,275 

53T 

2 

Transcriber  Card  Punch 

148,300 

2,965 

523 

2 

Tape  Writer 

3,300 

no 

525 

2 

Tape  Writer  Verifier 

4,500 

150 

547-$ 

2 

Tape  Switching  Unit 

11,800 

500 

513-5 

2 

Paper  Tape  Punch 

38,700 

900 

513-7  2 

All  sales  and  monthly  rentals 

Paper  Tape  Punch 

are  for  a  quantity  of  one. 

38,700 

900 

RCA  Astro  Electronics  Division 

Rental  contracting  and  rates  for  system 

Ibnthly 

Medel 

Description 

Rental 

503 

Computer,  less  High  Speed  Storage 

$5,400 

561-1 

Unit 

High  Speed  Storage  (16,384  char) 
Tape  Stations,  33  KC  (4) 

■  2,400 

581 

2,200 

533 

On  Line  Printer  (600  llnes/min) 

1,300 

567 

Random  Access  File 

500 

568 

Pile  Control  Unit 

1,375 

597 

Power  Supply 

150 

538 

Card  Punch 

1,700 

591 

Card  Reader  Punch 

1,500 

525 

Tapewriter  Verifier 

150 

RCA  Service  Company,  EDP  Administration 
System,  composed  of  Tape  Stations  (is).  Computer, 

High  Speed  Storage,  Tape  Selector  B-1,  Card  Trans¬ 
criber,  Transerihing  Card  Punch,  Erinter  Off-line, 
and  Tapewrlter-Verifler,  sells  at  a  total  sales 
price  of  $1,215,900. 

Rental  for  above  equipment  on  an  8. hour  shift,  5  days 
per  Week  for  1  month  is  $24,590. 

Ordnance  Weapons  Command 

5  Tape  Stations,  On-Line  Erlnter,  Computer,  Paprer 
Tape  Reeider,  Monitor  Printer,  and  one  Module  Memory, 
rents  at  $11,800  per  month. 

5  Tape  Stations,  5  Modules  Memory,  Off-Line  Card 
Transcrlher,  Transcribing  Card  Punch  &  Electro-  Mech- 
ardcal  Printer  rente  at  $16,510. 

Maintenance  is  Included  in  basic  rental. 

Atlantic  City  Electric  Company 
Main  frame  rents  at  $7,800  per  month. 

7  Tape  Stations,  Off-line  Printer,  computer  punch, 

4  tapewrlters,  4  tapewriter-verlflers,  and  4  add- 
punches  rents  at  $9,285  per  month. 

Ordnance  Ammunition  Command 
Total  rental  is  $17, 585  P«r  month. 

Raytheon  Company  -  Missile  Systems  DlvlBlon 

8  tape  stations,  1  503  computer,  2  Mjdules  (Hi -speed 
memory),  1  On-line  Hl-speed  printer,  and  rents  at 
$14,500  per  month. 

7  tapewrlters,  6  tapewriter  verifiers,  1  card  trans¬ 
criber,  1  card  punch,  and  1  tape  switching  unit  rents 
at  $5,945  per  month. 


PERSONNEL  REQUIREMENTS 


Manufacturer's  recommendation  for  a  "typical"  system 


Supervisors 

One  8-Hbur 
Shift 

1 

Two  8-Hbur 
Shifts 

2 

Three  8-Hour 
Shifts 

3 

Analysts 

* 

* 

» 

.Prograimners 

* 

* 

Coders 

♦ 

* 

* 

Clerks 

* 

* 

* 

Librarians 

1 

2 

3 

Operators 

3 

5 

7 

Technicians 

2 

4 

5 

In-Output  C^r 

1 

2 

5 

Tapie  Handlers 

1 

2 

3 

♦Variable  depending  on 

problem. 

Training  made  available  by  Manufacturer  to  Users  as 
required.  Analyst  Training,  Technical  Training, 
Automatic  Programming  Training,  Pre-Installation 
Training  of  Operators,  Coders,  clerks,  etc,  and 
Operator  Training  are  made  available.  The  figures 
on  personnel  requirements  are  approximate  and  depend 
on  the  size  of  the  system. 

U.S.  Naval  Propellant  Plant 

One  8-Hour  Shift 


Supervisors 

Analysts 

Prograamiers 

Coders 

Clerks 

Librarians 

Operators 

Engineers 

Technicians 


Used 

1 

2* 

1 
0 
1 
1 

2 

** 

** 


Recommended 

1 

2 

4 

1 

1 

1 

2 

** 


Operation  tends  toward  closed  shop. 

RCA-supplled  training  course.  Accelerated  course 
given  mathematicians  at  NPP. 

♦Analysts  do  programming  and  coding  because  of  pre¬ 
sent  personnel  shortage.  Because  of  a  lack  of  opera¬ 
tors  for  the  machine  being  utilized,  they  also  have 
acquired  the  ability  to  operate  the  machine. 

**  Engineers  arid  Technicians  are  RCA  personnel. 
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Scott  Air  Force  Base 

One  8-Hbur  Two  8-Hbur 
Shift  Shifts 

Used  Recom  Used  Eecom 


Supervisors  2 
Analysts  4 

Erogrnmmers  10 
Clerks  1 

Operators  . 1 
Tape  Handlersl 


Three  8-Hour 
Shifts 
Becomsended 
2 
4 
10 
1 

8  _ 
8 


11 

11 

12 

6 

- 

- 

15 

17 

17 

0 

0 

0 

5 

5 

4 

1 

1 

2 

1 

6 

5 

5 

10 

10 

0 

0 

0 

0 

0 

0 

2 

0 

5 

(^ration  tends  toward  open  shop  (USAF). 

Personnel  were  selected  within  this  conaand  for 
computer  training  on  the  basis  of  con^uter  aptitude 
and  s]^cl^lty  background.  We  attempted  to  select 
personnel  with  background  training  In  each  of  the 
applications  scheduled  for  the  con^iuter,  e.g.,  based 
upon  our  expected  requirement  for  analysts  and  pro¬ 
grammers  for  the  personnel  application,  we  selected 
personnel  with  high  computer  aptitude  and  previous 
personnel  experience. 

Mitchel  Air  Force  Base 

One  8-Hbur  Shift  Two  8-Hbur  Shifts 

Used  Recommended  Used  Reccomnended 

SupejTVlsors  2  11  11  12 

Analysts  4  6  -  - 

Programmers  15  17  17 

Coders  000 

Clerks  554 

Librarians  112 

Operators  1  6  5 

Engineers  5  10  10 

Technicians  000 

In-Output  Oper  000 

Tape  Handlers  2  0  5 

Methods  of  training  used 

Programmers  -  Five  weeks  formal  classroom  and  on-the- 
Job  training  -  total  12  months 

Operators  -  Two  weeks  classroom  and  5  1/2  months  on- 
the-job  training  -  total  6  months 
Organization  consists  of  Data  Developaent  Division 
(Programming  and  Operations)  and  System  Analysis 
Division.  One  position  In  System  Analysis  Division 
Is  concerned  with  ADP  equipment  and  use  In  our  system. 

"Used"  personnel  are  in  Systems  Analysis  Division. 
"Recommended"  is  combination  of  both  Divisions. 

Programmers  at  this  Installation  are  analyst  train¬ 
ed.  Analysts  In  Systems  Analysis  Division  are  former 
programmers . 

This  Installation  operates  20  hours  per  day  and  9 
hours  on  Saturday.  Overtime  is  not  normally  required 
in  the  operating  area. 

Engineers  are  furnished  by  the  contractor. 

Operators  presently  perform  all  operating  functions, 
i.e.,  peripheral  equipment  operation,  tape  handling, 
and  console  operation. 

Fidellty-Phlladelphla  Trust  Company 

One  8-Hour  Two  8-Hbur  Three  8-Hbur 
Shift  Shifts  Shifts 

Supervisors  2 

Programmers  6 

Librarians  1 

Operators  1 

Engineers  211 

Technicians  2  2 

In-Output  Oper  1 

Tape  Handlers  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  Include  RCA  Schools  plus 
on-the-job  training. 


General  Tire  and  Rubber  Company 

One  8-Hbur  Shift 

Supervisors  1 

Prograamers  1 

Clerks  l/s 

Librarians  l/2 

Operators  2 

Engineers  2 

Technicians  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  RCA  personnel-conduct¬ 
ed  coiirses. 

State  Farm  Life  Insurance  Company 

One  8-Hbur  Shift 

Supervlscxrs  5 

Analysts  5 

Programmers  10 

Clerks  6 

Librarians  1 

Operators  4 

In-Output  Oper  29 

Not  In  production  as  yet.  These  are  anticipated 
figures. 

Operation  tends  toward  open  shop. 

RCA  for  programmer  and  operator  training. 

Electronic  Data  Processing  Division,  RCA 
(^ration  tends  toward  closed  shop, 

Metbods  of  training  used  are  RCA  training  schools, 
plus  bn-the-job  training. 

RCA  Electronic  Systems  Center 

One  8-Hour  Two  8-Hbur  Three  8-Hour 
Shift  Shifts  Shifts 


Used  Recomm  Used  Recommi  Used 


Supervisors 
Librarians 
Operators 
In-Output  Oper 
Tape  Handlers 


Recommi 

5 

1 

5 

5 

5 


Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  5  weeks  program 
training  and  on-the-job  training  In  operations. 

!Qie  shift  supervisor,  operator,  and  tape  handler 
rotate  between  jobs  -  actually  use  three  men  per 
shift  on  all  eqvilpients.  Programmers,  analysts,  etc. 
are  not  part  of  Operations  group.  Support  In  this 
area  comes  from  another  group. 

RCA  Service  Company  -  E  D  F  Sales  Dept. 

One  8-Hbur  Shift 

Supervisors  5 

Analysts  5 

Programers  &  Coders  7 

Clerks  10 

Operators*  *8 

Technicians* 

Tape  Handlers* 

Salecman 

Personnel  shown  are  .  bxaft  operation  on  one 
syst^.  with  maintenance  on  a  24-hour  7~^^  basis. 
Approximately  12  additional  operator  technicians  and 
programers  will  be  required  upon  Installation  of 
2nd  system.  Operators,  technicians  and  tape  handlers 
also  perform  demand  and  preventive  mcdntenance. 

Supervisors  consist  of  Center  Manager,  Sales  Man¬ 
ager,  Systems  and  Programming  Manager,  Operations 
Mana^r  and  Office  Manager.  Clerical  personnel  In¬ 
clude  Office  Administrative,  Sales  and  Accounting 
functions  In  addition  to  data  preparation  operations. 

Operation  tends  toward  closed  shop. 

Operator  technicians  trained  for  6  months  at  school 
and  thereafter  on  the  job. 

Experienced  Systems  Analysts  and  ProgramswrB  attend 
4  week  programalng  course  and  untrained  employees  re¬ 
ceive  an  8  week  basic  training  course  plus  on-the-Job 
training. 
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EDH)  -  jSev  York  KLectronlcs  System  Center 
Operation  tends  toward  closed  shop. 

Programmers  given  formal  school  training  and  on- 
the-Joh  training. 

RCA  Astro  Electronics  Division 

One  8-Hour  Shift 

Supervisors  1 

Analysts  2 

Operators  2 

Operation  tends  toward  open  shop, 
tfe  use  our  own  training  program  for  computer  cen¬ 
ter  personnel  and  personnel  who  submit  problems  to 
the  Computer  Center. 

A  three  tier  approeuih  Is  used  for  personnel  require¬ 
ments  for  the  Computer  Center. 

1.  Professional  programmers  are  attached  to  the 
Computer  Center.  (2  +  a  supervisor) 

2.  Project  programmers,  who  are  considered  pro¬ 
fessional  programmers,  are  attached  to  the  Engineer¬ 
ing  Sections  that  are  developing  projects.  They 
work  In  concert  with  competent  line  engineers  in 
developing  programs. 

3.  C^n  Shc^  Engineer  Personnel.  These  are 
engineers  whp  are  trained  by  us  to  develop  and  pro¬ 
gram  the  less  complicated  problems. 

RCA  Service  Company,  EDP  Administration 
This  system  is  used  for  training  of  service  per¬ 
sonnel  to  support  EDP  (^rations  In  the  Field. 

Ordnance  Weapons  Conmiand 

Two  8-Hbur  Shifts 


Used 

Recommended 

Supervisors 

6 

10 

Analysts 

21 

21 

Erogrammers 

21 

26 

Clerks 

6 

7 

Librarians 

1 

2 

Operators 

4 

4 

In-Output  Oper 

6 

6 

Personnel  were  selected  from  within  the  Installa¬ 
tion  with  eiiq)hasis  on  obtaining  some  from  each  of 
the  application  areas  (subject  matter  specialists). 
Others  had  specific  backgrounds  desirable,  i.e. 
Management  Analysts,  Accountants,  Mathematicians/ 
Statisticians  and  Tab  Equipment  Planners.  There  Is 
no  job  as  Coder,  per  se.  When  using  object  or  ma-r 
chine  coding,  each  programmer  codes  his  own.  On 
large  program,  he  may  have  assistance.  There  are 
no  tape  handlers.  Equipment  operators  perform  the 
function  when  set-ups  are  required.  Input-Output 
operators  Include  A  tapewrlter  and  tapewriter  veri¬ 
fier  operators.  Initially  operation  is  on  a  closed 
shop  basis,  but  as  each  application  becomes  opera¬ 
tional,  anklysts  are  placed  In  "customer"  organiza¬ 
tion. 

United  States  Civil  Service  Commission, training 
agreement  calls  for  six  month  program;  a  1  week 
orientation  -classroom,  4  weeks  programmer  treilning 
by  RCA  -  classroom,  4  weeks  applied  problems  -  half 
classroom,  half  on-the-job  training,  1  week  advanced 
analysis  -  classroom,  and  on-the-job  training. 

Atlantic  City  Electric  Company 

One  8-Bbur  Shift 
Recommended 


Supervisors  4 
Analysts  1 
Erogrammers  2 
Clerks  3 
Librarians  1 
..Curators  3 
In-Output  Oper  12 


Coloration  tends  toward  open  shop. 

Training  is  performed  on  site  and  at  manufacturer's 
schools. 


Computer  is  In  process  of  being  shaken  down  during 
system  testing  and  parallel  production  runs.  Rec¬ 
ommended  organization  shown  above  is  the  anticipated 
requirement.  The  manufacturer  will  have  a  mainte¬ 
nance  staff  of  8  employees  on  site. 

Ordnance  Ammunition  Commojd 

One  8-Hbur  Shift 


Supervisors  6 
Analysts  7 
Programmers  15 
Clerks  2 
Librarians  2 
(Operators  4 
Ih-Output  Oper  3 
Tape  Handlers  2 


Operation  tends  toward  open  shop. 

Methods  of  training  used  Includes  manufeicturer's 
training  courses,  specialized  (SHETA  courses,  guided 
applications  and  on-the-job  training. 

Raytheon  Company  -  Missile  Systems  Division 
One  8-Hbur  Shift 
Used  Recommended 

Supervisors  2  Depends  on  pnijects 

Analysts  9  Depends  on  projects 

Programmers  15  Depends  on  projects 

Librarians  1  1 

Operators  1  1 

Engineers  2  3 

Technicians^  1  1 

In-Output  Oper  1  1 

Tape  Handlers  1  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  Include  programulng  and 
technical  training  given  on-site  by  RCA  Instructors. 
RCA  maintains  several  full  time  on-site  representa¬ 
tives  for  methods  assistance.  Classes,  case  problems 
and  on-job  training  is  also  given. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME. AVAILABILITY 

Manufacturer 

Reliability  is  obtained  by  dual  recording  on  tape, 
simultaneous  operation,  automatic  accuracy  checks, 
lockout  features  of  the  Input-Output  egulpnent,  and 
tape  flow  sensing. 

U.S.  Haval  Propellant  Plant 
Installation  date  for  HEP  equipment  was  1  June  i960. 
At  present.  Bureau  of  Weapons  equipment  is  being 
utilized. 

Scott  Air  Force  Base 

Good  time  145  hrs  45  min  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  95^ 
Above  figures  based  on  period  1  Apr  60  to  36  Apr  60 
Date  system  passed  9  Mar  60 

Time  Is  available  for  rent  to  outside  organizations. 

We  are  currently  preparing  programs  for  the  support 
of  Hqs  Air  Weather  Service.  We  expect  to  utilize 
approximately  30  hoin-s  of  computer  time  for  these 
applioatlonB. 

Mltchel  Air  Force  Base 

Good  time  78  Hburs/Week  (Average) 

Atteiapted  to  run  time  98  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.795 
Above  figures  based  on  period  1  Jan  60  to  1  Jfay  60 
Date  this  system  passed  9  Hov  59 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Fidelity-Phlladelphia  Trust  Ccanpany 
Good  time  I5  Hbiirs/Week  f Average) 

Attempted  to  run  time  I5-I6  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.984 
Above  figures  based  on  period  2  Jun  60  to  I8  Jun  60 
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Date  this  system  passed  11  Jan  60 

Sime  is  available  for  rent  to  outside  organizations. 

Have  had  no  down  time  9  60  to  18  Jun  60,  in¬ 

clusive. 

Bent  8  hours  per  day  to  R.C.A. 

General  Tire  and  Rubber  Company 
Good  time  39  Houra/Week  (Average) 

Attempted  to  run  time  35  Hburs/Week  (Average) 
Operating  ratio  (Good, /Attempted  to  run  time)  O.9O 
Above  figures  based  on, period  11  Apr  60  to  6  May  60 
Date  this  system  passed  11  Apr  60 

Time  is  available  for  r^t  to  outside  organizations. 

State  yam  Life  Insurance  Company 
Date  this  system  passed  1  Mar  60  to  28  Mar  60 
Time  is  available  for  rent  to  qualified  outside 
organizations. 

Ib^rlence  to  date  limited  to  system  and  program 
testing.  Progress  is  satisfactory  and  improving. 

Electronic  Data  Erocesslng  Division,  RCA 
Good  time  110  Bburs/Week  (Average) 

Attainted  to  run  time  112  Bburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  Jan  59  bo  16  Jun  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

RCA  Electronic  Systems  Center 
Good  time  II8.3  Hours/Week  (Average) 

Attempted  to  run  time  120  Hburs/Veek  (Average) 

1  Operating  ratio  (Good/Attempted  to  run  time)  6.985 
'  Above  figures  based  on  period  Deo  59  to  May  60 
Date  this  system  passed  I5  May  59. 

Time  is  available  for  rent  to  outside  organizations. 

RCA  Service  Con^iany-  E  D  P  Sales  Dept. 

Date  this  system  passed  I6  Kay  60 

Time  is  available  for  rent  to  outside  organizations. 

RCA  Astro  Electronics  Division 
Operating  ratio  (Good/Attempted  to  run  time)  100 
Above  figure  based  on  period  from  6  weeks  to  date 
Date  this  system  passed  Initial  system  1  Jan  60 
Time  is  available  for  rent  to  outside  qualified 
organizations. 

Due  to  short  length  of  time  since  installation  we 
cannot  make  a  definitive  statement  as  to  our  running 
time.  However  our  experience  has  been  ^od.  After 
acceptance  test  we  started  at  8056  running  time  and 
have  ii^oved  to  100^6  for  the  past  six  weeks. 

RCA  Service  Conqrany,  EDP  Administration 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Ordnance  Weapons  Command 
Average  error-free  running  period  1(8  ajurs 
Good  time  82.7  Hours/Week  (Average) 

Attempted  to  run  time  .  85.5  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.99 
Above  figures  based  on  period  1  Jul  60  to  30  Jul  60 
Time  is  available  for  rent  to  outside  organizations 
on  a  limited  basis. 

RCA  Maintenance  requires  minimum  of  90  minutes 
dally.  Time  is  available  from  mldnl^t  until  0530. 
Con^ter  good  time  is  over  991^  over  a  six  month 
period.  Down  time  accumulated  is  primarily  due  to 
tape  station  malfunction  and  secondarily  due  to  the 
paper  tape  reader.  (Electro-Meohanlcal  devices). 

Raytheon  Company  -  Missile  Systems  Division 
System  passed  Customer  Acceptance  Test  26  Jul  60 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

The  RCA  50I  System  can  be  tailored  to  fit  the  needs 
of  the  user.  It  takes  advantage  of  the  latest  pro¬ 
gramming  techniques  and  can  be  expanded  to  suit 
future  needs.  The  design  concept,  using  completely 
transistorized  circuit  modules,  saves  power  and  space. 
Reliability  and  savings  in  maintenance  costs  have 
been  realized  by  actual  field  operationeil  data. 
Records  (word)  lengths  are  completely  variable  both 
on  tape  and  in  memory.  Unique  symbology  on  tape 
tells  the  computer  where  messages  and  items  begin 
and  end.  Thus,  artificial  fixed  word  or  fixed  maxi¬ 
mum  word  lengths  do  not  have  to  be  resorted  to  l.e., 
each  item  and  message  occupies  on  tape  only  the 
exact  space  that  it  requires.  Blocks  of  several 
messages  may  also  be  variable  in  length.  The  systau 
handles  all  of  this  automatically. 

U.S.  Naval  Propellant  Plant 

Outstanding  features:  Completely  variable  record¬ 
ing  of  data;  building  block  or  modular  e:^ansion 
principle;  transistorized;  fast  speed  (microsecond 
access);  slmulfaneous  tape  read-compute,  write-com¬ 
pute,  read-write  operations. 

Unique  system  advantages:  Ability  to  perform  real¬ 
time  operations  with  modification;  fast  tape  speeds; 
ability  to  perfom  blnay  operations  through  its 
special  binary  instruction  codes.- 

The  RCA  50I  Computer  System  is  the  only  one  in 
its  price  class  and  currently  available  which  satis¬ 
fies  the  on-line,  real-time  requirements  of  the  NPP 
workload.  The  tape  speeds  can  accommodate  15,000 
data  points  per  second  for  HPP's  real-tlm»  applica¬ 
tions. 

Scott  Air  Force  Base 

Adopted  procedures  for  magnetic  tape  labelling, 
storage;  shipping,  and  protection  from  humidity, 
temperature  and  physical,  electrical,  fire,  or  other 
damage.  All  magnetic  tapes  are  assigned  an  inven¬ 
tory  number  and  are  labeled  with  its  content.  A 
current  inventory  card  la  maintained  reflecting 
current  and  previous  content,  reuseable  date  and 
labelii^  Information.  Each  program  is  so  designed 
to  check  the  label  of  each  tape  used  to  insure  that 
proper  tapes  are  moxmted  for  use.  Tapes  are  stored 
in  a  separate  room,  under  the  same  temperature  and 
humidity  controls  as  the  computer. 

Itttchel  Air  Force  Base 

Outstanding  features  include  transistor  design, 
plug-in  assemblies,  printed  wiring,  modularized 
components,  building-block  construction,  simplified 
automatic  control,  complete  variable  data  recording, 
and  tape  reading/writing  is  possible  la  both  forward 
and  reverse  directions. 

Unique  system  advantages  Include  four-character 
parallel  transfer.  Increased  data  transfer' rates, 
and  addressable  registers.  Built-in  and  programmed 
accuracy  controls,  checking  correct  transfer  of  data 
in  peripheral  devices,  into  and  out  of  the  computer, 
and  within  the  computer  proper;  additional  controls 
ascertain  correct  arithmetic  operations.  Time-shared 
electronics,  permitting  simultaneous  operation  of 
input-output  devices  with  ooiqiuter  functions.  Com¬ 
plete  range  of  computer  instructions;  h7  basic, 
wired-ln,  two-address  instructions  for  input-output 
(12)  data  -  handling  (13),  arithmetic  (U),  and 
decision  and  control  (u). 
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Magnetic  tape  labelling  Is  done.  Storage  for  mag¬ 
netic  tapes  is  provided  in  the  computer  room  and. 
eeich  tape  is  in  a  dust  proof  clear  plastic  container. 
!l!he  containers  are  stored  in  metal  cabinets.  In 
addition,  Master  Personnel  tapes  (Bie  2  most  recent 
"as  of"  dates)  are  maintained  in  a  separate  vault 
(approximately  JOO’  and  2  firewalls  away  from  com¬ 
puter,  but  in  same  building) .  -  Because  of  presence 
of  operating  personnel  and  technicians  on  24  hours 
basis,  no  special  warning  devices  or  controls  to 
indicate  humidity,  ten^ratures,  electrical  or  other 
damage.  We  have  not  shipped  magnetic  tapes  but  are 
studying  means  of  protection  for  use  at  later  date 
^dien  we  will  be  shipping  tapes  to  other  installa¬ 
tions. 

FldelUy-Phlladelphla  OIrust  Coo^pany 

Outstanding  features  Include  building  block  prin¬ 
ciple,  transistorized,  and  low  unit  cost. 

Unique  system  advantages  include  a  coa^letely  var¬ 
iable  word  length. 

Adopted  procedures  for  magnetic  tape  labelUngj 
storage,  shipping,  and  protection  from  humidity, 
teatperature  and  physical,  electrical,  fire,  or  other 
damage  include  duplicate  tapes  stored  in  vaults, 
tapes  labelled  internal ly  as  well  as  externally, 
and  a  40-Xon  air  conditioner  serves  as  back  up. 

Oenerai  Tire  and  Rubber  Company 
Outstanding  features  include  variability  of  field 
size. 

Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera¬ 
ture  and  physical,  electrical,  fire,  or  other  damage. 
Include  normal  computer  room  procedures  and  restric¬ 
tions. 

State  Farm  Life  Insurance  Company 
Unique  system  advantages  include  dally  cycle  policy 
record  updating. 

Adopted  procedures  for  magnetic  tape  labelling,  ator- 
age,  shipping,  and  protection  from  humidity,  totpera- 
ture  and  phyaloal,  electrical,  fire,  or  other  damage, 
all  of  these  procedures  considered  as  "normal"  for 
e.d.p. 

Electronic  Data  Processing  Division,  RCA 
Outstanding  features  include  reading  ma^etlc  tape 
in  both  directions,  complete  flexibility  of  the 
console,  and  easy  matching  color  decor. 

RCA  Electronic  Systems  Center 

Other  outstanding  features  Include  complete  tran¬ 
sistorization  throughout  system.  Eipandablllty  in 
core  memory-tape  stations  and  configuration  of 
peripheral  equipment. 

Unique  system  advantages  Include  conplete  service 
loutlne  package-memoiy  serial  (re-programming  not 
necessary  with  additional  memory). 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
tenperature  and  physical,  electrical,  fire,  or  other 
damage  Include  blank  label  for  customer  preference, 
metal  cabinet  in  air  conditioned  room  for  storage, 
and  no  special  fireproofing  or  protection. 

RCA  Service  Company  -  E  D  P  Sales  Dept. 

Outstanding  featvues  include  completely  transis¬ 
torized;  high  psrocesslng  speeds  at  low  costs;  opera¬ 
tes  with  completely  variable  length  data  items; 
automat  jenny  controls  up  to  62  magnetic  tape  trunks; 
automatically  controls  random  access  drum  storage 
(expansible  in  steps  of  1  1/2  million  characters); 
simultaneous  on  line  print/read,  write  or  cqnpute; 
simultaneous  magnetic  tape  read-compute,  write- 
conpute,  read-write;  reads  magnetic  tape  In  forward, 
or  hackvnard  motion;  permfts  pro^ammlng  methods 
which  can  save  350)^  to  505^  program  storage  space; 
and  transfers  1  or  4  alpha-numeric  characters  in  15 


microseconds. 

!l?he  RCA  501  Electronic  Hata  ftocessihg  System  is  a 
general-purpose  system  using  transistor  logic.  IDie 
design  employs  the  "bullding-hloek"  principle  which 
results  in  an  expendable,  highly  flexible,  integra¬ 
ted  data  processing,  system.  Because  of  this  "build¬ 
ing-block"  principle,  the  System  can  be  tcdlored  to 
present  needs  and  cem  be  expended  to  meet  future 
requlreeients. 

Adopted  procedures  for  meignetic  tape  labelling, 
storage,  shipping,  and  protection  from  traoldlty, 
temperature  and^pfayslcal,  electrical,  fire,  or  other 
damage  are  separately  zoned  air  conUtlonlng  for 
ccoputer  rocm  with  tesperature  ..of  72°  -  80°  with 
variance  of  only  ±  2°  over  6  hour  period.  Humidity 
control  maintained  at  20j(  -  with  variation  of 
only  t  5)^  wer  6  hours.  Dew  point  maintained  at 
54°F.  Ccaq^ete  automatic  fire  alarm  and  extinguish¬ 
ing  system  for  all  areas  with  central  control  panel 
indicators. 

RCA  Astro  Electronics  DlvlBlon 

Xruly  variable  processing.  Equipment  is  ideadly 
suited  for  intelligence  type  data  processing.  !Ilbe 
Random  Access  File  is  well  suited  for  scientific 
problems.  !I!he  Randoin  Access  File  is  EXCREHELf  use¬ 
ful  due  to  its  Independent  searching  capebillties  in 
language  translation,  general  non  nuserlc  informa¬ 
tion  retrieval  system,  and  engineering  table  look 
up  work. 

Frocediues  have  been  adopted  for  magnetic  tape 
labelling,  storage,  shipping,  aixd  protection  from 
humidity,  tenperatiure  and  physical,  electrical,  fire, 
or  other  damage. 

Initial  experience  in  using  this  equipment  for 
scientific  research  has  been  eminently  successful. 

Ordnance  Weapons  Coomand 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
temperature  and  physical,  electrical,  fire,  or  other 
damage  includes  putting  visible  labels  cm  reels  and 
tape  labels  at  beginning  of  tape,  An  alarm  bell  set 
for  4  degree  rise  in  teuperature.  An  alternate 
storage  site  is  used  for  one  previous  generation  of 
reference,  transaction  and  program  library  tapes. 

ITape  station  substitution  between  Off  &  On-Idne 
is  a  few  minutes,  which  minimizes  down  time  due  to 
tape  station  malihmctlon. 

Air-conditioning  is  for  the  area  with  no  direct 
ductwork  to  the  equipment. 

Alarm  permits  sufficient  time  to  dunp  memory  prior 
to  shutting  down  equipment .  Ah  eight  degree  rise 
in  temperature  over  a  brief  period  will  cause  the 
computer  to  malfunction. 

Atlantic  city  Electric  Company 

Outstanding  features  Include  fast  memory  access 
time,  solid  state  construction,  variable  format, 
punched  paper  tape  output,  hi^  speed  pai)er  tape 
input,  dual  recording  in  magnetic  tape  and  self 
checking  circuits. 

Uslque  system  advantages  include  complete  elimina¬ 
tion  of  punched  cards,  printing  of  address  side  of 
utility  bill  simultaneously  with  billing  information 
Bide,  after  which  bill  is  folded  and  heat-sealed  in¬ 
to  postcard  wei^t  form.  Automative  reentry  of  cash 
throu^  optical  scanning  of  heat-sealed  stubs  with 
results  punched  into  paper  tape. 

Adcpted  procedures  for  magnetic  tape  labelling  and 
storage  include  tapes  stored  vertical, ly  in  racks  in 
partitioned  area  with  full  humidity  and  temperature 
control.  Self-adhesive  color-coded  labels  for 
Identification. 
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Raytheon  Compaiiy  -  Missile  Syatems  Division 
Outstanding  features  include  true  variable  Item 
length,  vhlch  decnreases  tape  passing  time,  low  start- 
stop  time  (3.5  mil  sec)  which  decreases  tape  passing 
time,  dual  recording  which  eliminates  r/w  errors,  an 
octal  numbering  system,  idilch  conserves  memory,  and 
forward/backwhrd  read  on  tape. 

Ihilgue  system  advantages  Include  a  fully  transis¬ 
torized  system,  hullt-ln  modifiers  (t)>  huilding 
block  concept  allowing  future  expansion  of  system, 
read/write  and  read  or  write/compute  simultaneously 
featinre,  built-in  controls  (parity  checks,  aritlmetlc 
checks,  etc),  and  forward/backward  read. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  hiinldlty, 
temperature  and  physical,  electrical,  fire,  or  other 
damage  include  a  COg  foam  automatic  fire  detection 

and  extinguishing '  SySt^,  a  humidity  control  with  air 
conditioner,  and  all  magnetic  tape  storage  In  a  sep¬ 
arate  "tape  room". 


FUTURE  PLANS 

V.S.  Haval  Eropellant  Plant 
It  is  proposed  that  when  the  cost  of  overtime  cona¬ 
tions  exceeds  the  rental  fee  of  an  on-line  hi^-speed 
Oiht^,  a  jointer  will  be  rented.  Additional  tape 
stations  may  be  added  to  accommodate  additional 
applications. 

Scott  Air  Force  Base 

At  the  present  time,  we  plan  to  put  the  reporting 
and  accounting  system  for  Conmerclal  Service  Auth¬ 
orizations  cm  this  system  by  I5  June  i960. 

Mitchel  Air  Force  Base 
Short  Range  HLans. 

Acquisition  of  tape  switching  unit  Model  5^7-6. 

Xhis  is  a  manually  controlled  switching  device.  It 
is  capable  of  switching  from  one  to  six  predetermined 
tape  station  trunks  to  from  one  to  six  predetermined 
machine  trunks  by  means  of  relay  switching. 

Re-engineering  of  systems  design  and  programs  for 
greater  machine  efficiency. 

Hew  applications. 

Using  the  data  in  the  Master  Personnel  Xape,  cpiali- 
tative  selection  of  personnel  for  specific  assign¬ 
ments  Is  being  studied.  As  a  corollary  to  a  cceqnzter 
selection  would  also  be  determination  as  to  iype  of 
military  order  required  and  production  of  the  order 
via  conqniter. 

Bssslble  acquisition  of  a  small  ccmqmter  idd.ch 
would  replace  present  off  line  printer  as  well  as 
provide  for  faster  data  input  to  501  System  via 
magnetic  tape. 

Elimination  of  card  transcriber  and  reliance  upon 
paper  tape  input  for  all  transactions  against  the 
Meister  Personnel  File. 

Long  Range  Plans. 

Possible  acquisition  of  character  recognition 
equipment.  This  equipment  would  "read"  documents 
and  the  data  would  be  placed  on  magnetic  tape  ready 
for  processing  by  the  con^ter. 

Increased  use  of  the  conqiuter  to  act  as  a  personnel 
clerk  making  deteimlnatlon  as  to  personnel  actions 
(orders,  reassignments,  discharges,  etc.)  to  a  larger 
extent  than  Is  presently  being  done. 

Use  of  the  conrputer  as  an  aid  in  performing  opera¬ 
tions  research  prograais  for  management  decisions. 

We  envision  the  coaster  to  be  used  in  the  areas  of 
work  measurement  and  the  establishment  of  work  stand¬ 
ards,  the  analysis  of  present  and  projected  personnel 
actions,  particularly  in  the  area  of  manpower  re¬ 


quirements  and  assignments,  etc. 

Inclusion  of  our  data  processing  system  into  the 
USAF  combat  logistics  network  (COMLOGHHT). 

Fidellty-Philadelphia  firast  Company 
On  1  February  I96I,  we  will  add  2  Burrou^s  MICE 
Sorters  plus  a  converter  from'  the  sorters’  to  the  com¬ 
puter.  After  the  Regular  Checking  Accounts  are  fully 
converted,  plans  will  be  made  to  convert  Krust  Depart¬ 
ment  Accounting,  Savings  Accounts,  Payroll,  Commer¬ 
cial  and  Collateral  Loans  and  Mortgages  from  Punched 
Card  Systems  to  the  Computer. 

State  Farm  Life  Insurance  Company 
Programming  of  all  printing  being  arranged  for 
ease  in  moving  to  off-line  printer. 

"System"  designed  for  "bi-product"  production  of 
input  paper  tape  in  remote  regional  offices — but  -will 
be  pioneered  with  all  input  tapes  produced  in  Home 
Office. 

Ultimately  plan  to  move  all  present  pimched  card 
■work  to  RCA  501  eliminating  all  punched  card  equip¬ 
ment. 

RCA  Service  Company  -  E  D  P  Sales  Dept. 

Present  plans  call  for  installation  within  one 
year  of  a  2nd  basic  RCA  50I  or  advanced  system  to¬ 
gether  'With  additional  off-line  equipment. 

There  will  also  be  available  complete  system  de¬ 
sign  and  programming  services  available  on  a  con¬ 
tract  basis,  ■with  and  without  computer  operation. 

EGA  Astro  Electronics  Di-vlslon 
Additional  tape  stations  and  verification  equip¬ 
ment,  and  additional  modules  of  memory  equipment  for 
expanded  applications  win,  be  required. 

Ordnance  Weapons  Command 

Investigating  possibility  of  sxibstltutlng  an  ECA- 
301  for  off-line  equipment.  Complement  to  Include 
a  card  reader,  card  punch,  printer  and  two  (2)  tape 
stations.  This  should  result  in  a  rental  savings 
of  approximately  ^,000  per  month.  This  would  serve 
to  reduce  main  computer  time  since  sorting  could  be 
done  on  the  3^1.  It  -would  also  pro-vlde  random  access 
for  special  Interrogations,  precluding  Interruption 
of  main  frame  production  operations  to  satisfy  the 
interrogations.  Ho  conelusl've  decisions  have  yet 
-been  reached,  however. 

Additional  tape  stations  (7)  will  be  added  when 
paroductlon  requires.  (Approximately  1  year) 

A  modification  of  the  paper  tape  reader  will  per¬ 
mit  reading  of  eight  (8)  channel  paper  tape  in  addi¬ 
tion  to  the  present  seven  (7)  channel. 

Future  applications  to  be  programmed  using  RCA's 
Ccmmon  Business  Oriented  Language.  This  will 
materially  reduce  both  programming  and  debugging 
time. 

Atlantic  City  Electric  Ccmpmny 
It  is  anticipated  that  the  RCA  50I  equipment  ■will 
be  adequate  for  present  applications  and  expected 
growth  for  at  least  the  next  ten  years.  Future 
applications  may  be  continuing  Eroperty  Records, 

Meter  and  Pole  History  Records,  Personnel  History 
Records  and  Engineering  Studies. 

Raytheon  Company  -  Missile  Systems  Division 
Planned  applications  Include: 

Inventory  control  for  raw  material,  finished 
parts,  max-inln  items  and  peculiar  parts,  covering 
initial  inventory,  cycle  counts,  required/orders, 
and  P.  0.  receipts,  S.  0.  receipts.  Issues,  adjust¬ 
ments,  and  transfers  in  order  to  provide  transaction 
costs,  in-process  cost,  stock  status,  and  order 
analysis. 

Shop  order  system  covering  process  sheet  prepara¬ 
tion,  nutterial  and  labor  explosion,  and  shop  order 
initiation  in  order  to  provide  S.  0.  progress  reports 
and  labor  and  material  status  reports. 
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Financial  control  of  labor,  material,  and  over¬ 
head  in  order  to  provide  payroll  and  labor  distri¬ 
bution,  contract  status  reports,  indirect  labor 
expense,  cost  of  vork  in  process,  and  miscellaneous 
accounting  reports. 

When  capacity  is  reached,  the  on-line  printer  will 
he  changed  for  off-line  eguipaent. 

Wev  equipment  for  future  growth  mi^t  Include  a 
301  system  for  off-line  card  and  tab  effort. 


INSTALLATIONS 

U.  S.  Haval  Propellant  Plant 
Indian  Head,  Maryland 

MCS  DCS/Compt/Stat  Services  Division 
Scott  Air  Force  Base,  Illinois 

Air  'Reserve  Records  Center 

A-  UftiA  ww 

Denver  5>  Colorado 

Ordnance  Weapons  Ccmmand 
Rock  Island,  Ullnctls 

Ordnance  Ammunition  Coanand 
Joliet,  Illinois 

Atlantic  City  Qectrlc  Ccaipany 
1600  Pacific  Avenue 
Atlantic  City,  New  Jersey 

EDPD  -  New  York  Electronics  System  Center 
45  Wall  Street 
New  York,  N.  Y. 

Fidelity-Phil.adelphla  Trust  Ccnpany 
135  S.  Broad  Street 
Philadelphia,  Peunsylvania 

General  Tire  and  Rubber  Coispany 
1708  Englewood  Avenue 
Akron  9,  Ohio 


Raytheon  Company 
Missile  Systems  Division 
Haverhill  Street 
Andover,  Massachusetts 

RCA  Astro  Electronics  Division 
P.  0.  Box  800 
Princeton,  New  Jersey 

RCA  Electronic  Data  Processing  Division 
Camden,  Hew  Jersey- 

RCA  Electronic  Systems  Center 
Cherry  Hill  Plant 
Rte  33  &  Baddonfleld  Road 
Merchantvllle,  New  Jersey 

RCA  Service  Company 

EDP  Administration,  Cherry  Hm 

Camden  8,  New  Jersey 

RCA  Service  Company 

Electronic  Data  Processing  Sales  Department 
Cherry  Hill,  Camden  8,  New  Jersey 

State  Farm  Life  Insurance  Coi^isny 
112  East  Washington  Street 
Elocmington,  Illinois 

Bureau  of  Naval  Weapons 

18th  &  Constitution  Avenue,  N.  W. 

Washington  23,.  D.  C. 

Chase  Manhattan  Bank 
57  William  Street,  Room  200 
Hew  York,  N.  Y. 

Educational  Testing  Service 

20  Nassau  Street 

Princeton,  Hew  Jersey 

(inEtallatlon  Rosedale)  ■  ■ 


RCA  601 

Radio  Corporatton  of  America  601 


MANUFACTURER 

Radio  Corporation  of  America 
Electronic  Data  Rrocessing  Division 


APPLICATIONS 

The  computer  is  a  general-purpose,  stored  program, 
digital  device  utilizing  transistor  and  diode  cir¬ 
cuitry.  It  provides  high-speed  storage,  processing, 
and  on-line  input-output  device  control  capabilities. 

The  601  System,is_able  to  handle  simultaneous  rou¬ 
tines.  The  number  of  rach'routlnes  is  not  fixed  birt 
is  a  function  of  the  speed-wei^t  of  any  peripheral 
devices  involved  and  the  conrplexlty  of  the  individual 
routines. 

In  general,  minlmvmi  storage  capacity  and  convex¬ 
ity  is  required  in  external  buffers  due  to  maximum 
use  of  the  interna],  memory  under  control  of  pro¬ 
grammed  routines.  This  permits  flexible  and  econcm- 
ical  input-output  buffering  to  be  achieved. 

Cojqjuters  may  also  be  coupled  together.  This  per¬ 
mits  various  multi-computer  configurations  to  be  ob- 
teilned.  Each  computer  may  be  oriented  to  some  par¬ 
ticular  function,  such  as  input-output  processing, 
or  may  be  coiipletcly  general  purpose  in  nature. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal,  number  system 

Binary  dlglts/word 
Binary  digits/instruc¬ 
tion 

Instructions  per  word 

Instructions  decoded 
Arithmetic  system 


Instruction  type 


Kumber  range 
Instruction  word  format 


Binary,  Binary  Coded  Decimal 
Alphanumeric 
6,  8,  12,  16  or  Varlahle 
Variable  24  to  l44 

Variable  size  instructions 
from  1/2  word  to  3  words  each 
Variable  over  120 
Flo  point,  dec  and  hin 
(optional) 

Fix  point,  dec  and  bln 
(optional) 

Variable  word  length  . 

Operands  limited  hy  memory 
size 

Kumber  of  address  is  varlefble. 
One,  two,  three  address  at 
progranmer’s  oprtlon. 

Depends  on  memory  size 
Binary  digit  count 


1 

3 

6 

5 

5 

9 

3 

1 

3 

4 

1 

16 

5 

p 

T 

Op 

D  In- 

ACD  As- 

Co'unt 

Cl 

P 

T 

Ad- 

I 

Half 

Char 

A 

A 

Code 

terrupt 

Burned 

Sym 

A 

A 

dress 

N 

Word 

Add 

R 

G 

Set- 

Address 

Regis- 

R 

G 

Mod. 

D 

Add. 

Sense 

Tags 

ter  Ho 

Automatic  huilt-ln  suibroutlnes  are  available.  For 
example,  automatic  servicing  of  que  table  for  input- 
output  instructions.  Calculation  of  weight -load  of 
input-output  devices.  Sortable  preparation  of  cri¬ 
teria  address  list  as  data  is  read  in.  Several  op¬ 
eration  codes  have  the  effect  of  a  sribroutlne,  l.e., 
code  convert  provides  conversion  from  one  hit  struc¬ 
ture  to  another. 

Automatic  coding  Includes  Automatic  Assembler,  RCA 
Karrator  (COBOL),  and  RCA  AICOL. 


Registers  and  B-hoxes  include  8  address  modifiers. 

1/2  word  .  1/2  word 

Address  Modifier  This  modifies  the 

Address  Modifier 

Additional;  op  codes  can  he  added  hy  the  progrenmier 
since  the  elemental  operations  of.  the  op  code  are 
available  to  him. 


ARITHMETIC  UNIT 


Incl  Stor  Access  Exclud  Stor  Access 

Operation  Mlcrosec  ttlcrosec 

Add  9.75  6  (fixed  word  11+11  char) 

Hilt  15-75  10  (fioced  word  1  l.xl  1.  char) 

Dlv  28.75  25  (fixed  word  Hill  char) 

Aritimetic  speed  is  variable  depending  on  arith¬ 
metic  unit  and  Instoructlon  control  units  ordered. 
Construction  Quantities  of  transistors,  diodes, 

and  magnetic  cores  used  In  the  arith¬ 
metic  unit  depend  on  particular  unit 
used.  No  vacuum  tubes  are  used. 
Arithmetic  mode  Serial  for  varlahle  length  arithmetic 
Bara] lei  for  fixed  length  arithmetic' 
Timing  Asynchronous 

Operation  Concurrent 


STORAGE 


Ho.  of  -  No,  of 


Access 


Media  Words  Digits  Mlcrosec 

Magnetic  Core  32,768  523,286-3  bit  digit  O.9-I.5 

Variable  395,216-4  bit  digit 
262,144-6  bit  digit 
196,608-8  bit  digit 

Nundier  of  bits  per 
digit  is  optional 
with  programner 
(5,  4,  6  or  6) 

Monory  is  in  modules  of  8,192  'Hords.  Use  of  more 
than  one  module  permits  overlap  reducing  access  time 
to  0.9  mlcrosec. 

Word  length  is  also  canpletely  'variable  if  desired. 

All  magnetic  tape  units  (22K,  33K,  66K)  available 
with  the  501  System  are  also  a'yailable  'With  the  60I 
in  addition  to  that  described  here. 


El^t  bit  code  is  Fl^d  at  a  3' 
Magnetic  Tape 

No.  of  units  that  can  be  connected  64 
No.  of  characters/llnear  inch  8OO 

Channels  or  traclin  on  the  tape  10 

wiw'nV  tape  separating  each  record  O.9 
Tape  speed  I50 

Transfer  rate  120,000/180,000 

Start  time  6 

Stop  time  6 

Average  time  for  experienced 
operator  to  change  reel  of  tape  45 


Ifalts 

Cbars/lnch 

Traclss/tape 

Inches 

Inehe^sec 

Chars/sec 

Milliseo 

Millisec 

Seconds 


RCA  601 


8o4 


Ehysloal  properties  of  tape 
Width  3/4  Inches 

Length  of  reel  '  2,400  Feet 

Composition  %lar 

Hamming  code  cheek  hits  provide  data  reconstruc¬ 
tion  on  each  character  on  magnetic  tape. 


INPUT 

Media  Speed 

Paper  Tape  1000  char/sec 

Cards  600  cards/min 

Magnetic  Tape  120, OOO/180, 000  22,222;  33, -333;  66,666 

char/sec 

Teletype  line  Up  to  50  llnes/min 
Optional  time  scanning  unit  availahle. 

Same  magnetic  tapes  availahle  on  the  RCA.  5OI  are 
also  availahle  on  the  RCA  6OI.  22K  and  33K  tapes 
are  interchangeable  between  RCA  60I,  50I,  3OI.  66K 
tapes  are  interchangeable'  between  RGA  6OI  and  50I. 


OUTPUT 

Media  Speed 

Paper  Tape  100  or  30O  char/sec 

Cards  100  cards/min 

Magnetic  Tape  120, OOO/18O, 000  22,222;  33>333;  66,666 

cbkc/ sec 

Printer  600  llnes/min 

Up  to  6  magnetic  tapes  may  be  read  simultaneously 
and  up  to  8  magnetic  tapes  may  he  written  out  sim¬ 
ultaneously. 

Up  to  8  card  readers  may  he  operated  simultaneous¬ 
ly. 

to  8  card  punches  may  he  operated  sinmltaneous- 
ly. 

Up  to  6  printers  may  be  operated  simultaneously. 
On-line  card  readers,  card  punches  and  printers 
may  be  operated  Independently  of  program  being  run. 


C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tyre 

Transistors 

3696  2H1495 

3696A  2IQ289 

3697  ^581 
369TA 

Diodes 

8945OT6-HI  8512OTO-A5 
8989190-B2 

Quantity  depends  on  system. 

The  system  consists  of  modules  which  are  assembled 
in  accordance  with  the  requirements  of  the  operation. 
For  example  the  instruction  control  unit  for  floating 
point  calculations  and  the  high  speed  arithmetic  unit 
are  not  normally  included  in  a  data  processing  con¬ 
figuration  but  could  be  if  the  customer  required  the 
additional  speed. 

PERSONNEL  REQUIREMENTS 

Personnel  requirements  vary  in  accordance  with  the 
complexity  of  the  problem  and  the  configuration  of 
equipment . 

Training  courses  made  avedlable  by  the  manufacturer 
include  systems  analysis  courses,  programming  courses, 
special  purpose  courses,  and  operators  training. 


CHECKING  FEATURES 

Accuracy  control  is  accomplished  in  the  RCA  6OI 
system  by  the  following,  methods: 

General 

Provision  is  made  for  utilization  of  error  cor¬ 
recting  code  at  points  of  higher  error  probability. 

Extensive  checking  and  indicating  equipment  is 
utilized  at  key  points  in  the  syst^'to  detect  and 
facilitate  rapid  diagnosis  of  system  error. 

Error  indication  is  made  availahle  to  the  program 
to  permit  self  diagnosis  and  attempted  correction  of 
alarm  conditions. 

A  large  variety  of  programmed  checking  procedures 
are  facilitated  with  features  such  as  data  tagging 
and  real-time  clock  interruption. 

Use  of  Error  Correcting  Code 

It  is  generally  recognized  that  electro-mechanical 
equipment  Is  Inherently  more  prone  to  error  than 
completely  electronic  equipment.  For  this  reason 
RCA  601  high-performance  magnetic  tapes  are  provided 
with  the  option  of  an  error  correcting  code.  An 
alpha-nimerlc  character  is  then  represented  on  tape 
by  ten  parallel  bits.  Six  of  these  define  a  char¬ 
acter.  The  remaining  four  bits  are  utilized  to  pro¬ 
vide  automatic  correction  of  an  error  detected  while 
reading  a  character  from  bape. 

In  the  computer  it  is  possible  to  utilize  the  two 
tag  digits  associated  with  each  word  as  a  six-bit 
word  correction  digit. 

This  feature  is  particularly  effective  when  applied 
to  micro-instruction  routines  stored  in  the  hl^- 
speed  memory. 

Error  Correction 

An  automatic  half-word  parity  check  is  made  at  key 
points  in  the  RCA  6OI  Computer  during  each  data 
transfer.  Some  of  the  points  checked  are  the  input 
and  output  paths  of  the  hlj^-speed  memory,  arithmetic 
operand  registers,  output  buffers,  etc.  The  check 
points  are  selected  to  facilitate  error  diagnosis 
either  manually  or  by  program. 

In  addition  to  the  above,  a  number  of  special 
error  detecting  circuits  have  been  incorporated. 

These  circuits  may  be  divided  into  three  classes. 

Circuits  which  detect  alarm  conditions  caused 
by  the  program. 

Those  which  detect  an  error  condition  which  may 
have  been  caused  by  either  program  or  component  mal¬ 
function. 

Circuits  that  detect  an  error  which  could  only 
be  due  to  a  component  failure. 

Alarm  Indication 

An  alam  condition  may  be  detected  by  the  above 
checking  circuits  or  by  the  program  itself.  In 
either  case,  an  appropriate  indicator  is  set  upon 
detection  of  the  alarm  condition.  Three  alternatives 
are  available  when  an  indicator  is  set: 

An  immediate  shut-down  can  occur 

The  indicator  can  be  ignored 

Automatic  transfer  of  control  to  an  auxiliary 
routine  can  be  Initiated. 

In  the  latter  case,  the  auxiliary  routine  can  be 
used  to  analyze  the  alama  condition  and: 

Attempt  correction  by  re-running  the  portion  of 
the  program  in  error,  or 

Bypass  the  alarm  condition  by  means  of  an  alter¬ 
native  program  path.  If  available,  or 


eca  601 


Initiate  a  shut  clovn  if  the  alaim  condition  caA 
neither  he  alleviated  nor  hy-passed. 

On-Line  Considerations 

■  (derating  equipnent  on-line  results  in  several  ad¬ 
vantages  regarding  system  accuracy  control: 

More  powerful,  automatic,  diagnostic  techniques 
may  he  utilized  hy  the  computer  than  hy  most  test 
equipment. 

Time  sharing  the  computer  electronics  results 
in  less  special-purpose  hardware  in  which  a  falliure 
can  occur. 

Al-^ermte  program  paths  can  often  he  provided 
to  peimlt  equipment  which  is  malfunctioning  to  he 
automatically  hy-passed. 

Full  advantage  can  he  taken  of  the  above  on-line 
system  characteristics  in  the  HCA  601  System.  If, 
for  example,  an  operable  alam  occurs  upon  connec¬ 
tion  to  an  on-line  device,  control  can  he  automat- 
ically  transferred  to  an  auxiliary  program. 

Sufficient  information  is  supplied  to  this  routine 
so  that  an  existent  alternative  path  may  he  deter¬ 
mined. 

Accuracy  control  on  specific  components  include: 

Computer  -  Model  No.  6O3  and  No.  6cA- 

Special  error  detecting  circuits  provide  machine 
malfunction  alarms.  In  addition,  a  real-time  clock, 
memory  loCk.iout  facilities,  and  other  checking  fea-’ 
tures  permit  the  detection  of  a  wide  range  of  pro¬ 
gramming  errors. 

Magnetic  Tape  Transfer  Channel  -  Model  No.  61O 

Parity  is  checked  or  generated  on  all  data  which 
is  received  by  or  transmitted  from  the  buffers. 

The  22K  and  53K  tape  stations  have  dual  track  read¬ 
ing  and  recording.  The  66K  tape  station  has  dual 
track  reading  and  recording  plus  read  after  write. 
The  120/18QEC  tape  station  has  data  reconstruction 
With  6  data  hits  and  4  check  bits  for  each  "charac¬ 
ter"  position. 

Magnetic  Tape  Transfer  Channel  -  Model  No.  6II 

Six  hit  characters  In  the  write  birffer  are  con¬ 
verted  to  10  hit  self -correcting  code  for  recording 
on  tape.  When  reading  from  tape,  the  10  hit  char¬ 
acters  are  converted  back  Into  six  hit  code  for 
accumulation  in  the  buffer  storage.  Special  cir¬ 
cuits  provide  automatic  error  correction  for  char¬ 
acters  read  from  tape.  A  read-after  write  check  is 
automatically  executed  when  writing  data  into  tape. 

Parity  is  checked  or  generated  on  all  data  which 
is  received  or  transmitted  by  the  sub  units. 

Card  Transfer  Channel  -  Model  No.  613 

Read  —  Each  column  of  the  card  is  read  hy  two 
sensing  stations,  and  the  outputs  of  these  stations 
are  transmitted  to  the  Card  Transfer  Channel  where 
they  are  compared. 

Punch  —  Read  after  punch  returns  are  checked 
against,  the  Infonnation  prevloV liy  transmitted  to 
the  Card  Punch. 

Inquire  Transfer  Chaamel  -  Model  No.  6l7 

Parity  is  checked  or  generated  on  all  half  words 
received  from  or  transmitted  to  the  computer.  Par¬ 
ity  is  checked  on  all  characters  received  from  the 
Inquiry  Console. 


Inquiry  Console  -  Model  No.  6O7 

Indicators  on  the  control  panel  indicate  when 
criteria  may  he  Introduced-into  the  system,  when  the 
computer  is  searching  for  the  data,  and  when  all  the 
data  has  been  typed. 

Card  Reader  -  Model  No.  623 

Each  column  on  a  card  is  read  twice  thereby  facill» 
tatlng  a  check  of  the  reeling  operation  hy  the  compu-* 
ter.  The  Card  Reader  stops  upon  sensing  a  card  jam, 
enq>ty  input  hopper,  full  output  hopper,  or  fvil  re¬ 
ject  hopper. 

Card  Punch  -  Model  No.  63^ 

Each  card  is  read  after  it  is  punched,  thereby 
facilitating  a  check  hy  the  computer  on  the  punching 
operation.  The  Card  Punch  automatically  halts  irtien 
either  the  card  supply  is  exhausted  or  the  output 
hopper  capacity  is  exceeded. 

Magnetic  Tape'  Station  -  Model  No.  68I 

Remote  locloout 

Local  lockout 

Inoperable  indication  to  user  equipnent 

Tape  station  in  local  status 
Power  off 
Servo  off 
Capstan  motor  off 

Any  transport  mechanism  Interlock  open 
Improper  aimount  of  tape  in  bins 

Automatic  stopping  of  tape  at  end  of  reel 

Write  lockout 

Read  after  write  parity  check. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  Approx.  45  Kw  Approx.  58  KVA 
Power,  air  conditioner  Depends  on  air  conditioner 
used  Approx.  13  Tons 
Volume,  computer  275  cu  ft 

Area,  computer  60  sq  ft 

Room  size  1,000  sq  ft,  computer 

400  sq  ft,  service  area 
1,400  sq  ft.  Total 

Floor  loading  100  Ibs/sq  ft 

Capacity,  air  conditioner, 
computer  13  Tons 

Weight,  computer  Approx  1,900  lbs 


System  input  must  be  supplied  from  a  1  connected 
grounded  neutral  3-phase  source  of  208  volts  +  105^ 
at  60  cycles  +  l/2  cycle/sec. 

False  flooring  is  desirable  for  cable  connections 
only. 

All  power,  cooling  and  space  requirements  are  sub¬ 
ject  to  change  and  will  vary  from  system  to  system 
due  to  the  highly  modular  concept  of  the  equipment. 


PRODUCTION  RECORD 

A  prototype  is  under  construction. 

Time  required  for  delivery  18  Months 
First  deliveries  will  be  in  July  I96I 

ADDITIONAL  FEATURES  AND  REMARKS 

Hexiblllty  of  configuration  and  application  by 
options  in  speed,  size  and  op  code. 

Data  and  program  security  are  eiihanced  irtien  multi¬ 
ple  programs  are  run. 

Multiple  computer  systems  can  share  memory. 


RCA  601 
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COST,  PRICE  AND  RENFAL  RATES 


Componects  of  'basic  system 


Model 

Quantity 

Data  Processing  System 

Cost 

Monthly  Rental 

605 

1 

Computer  with'  8,192  words  of  memory 
(65,536  alpha  or  98,30*^  numeric  Char), 

$  839) TOO 

$  19,500 

console  and  power  supply 

26,100 

580 

610 

1 

Eape  Iransfer  Channel 

64o 

2 

Tape  Switch 

31,800 

700 

582 

10 

Tape  station  (66,666  char/sec) 

432,600 

8,750 

652 

1 

On-Line  Printer 

32,200 

700 

612 

1 

Print  Transfer  Channel 

23,600 

515 

625 

1 

Card  Reader 

15,850 

350 

615 

1 

Card  Transfer  Channel 

11.300 

-.ago. 

TOTAL 

$  1,443,150 

t  51,345 

Scientific  System 

6(A 

1 

Conputer  with  8,192  words  (98.3(A 
numeric  or  65,536  alpha  chars)  hij^ 

$  998,600 

$  22,300 

speed  arithmetic,  console  ahd'TOWer  supply 

314,200 

661 

1 

Additional  hl^  speed  storage  ('8I92  words; 

6,980 

610 

1 

Tape  Transfer  Channel 

26,100 

■  580 

6l^0 

1 

Tape  Switch 

15,900 

550 

580 

6 

Tape  stations  (22,222  char/sec) 

151,140 

2,790 

632 

1 

One-Line  Printer  (6OO  lines/mln) 

32,200 

700 

612 

1 

Print  Transfer  Channel 

23,600 

11.900 

515 

621 

1 

I’aper  Tape  Reader 

260 

TOTAL 

$  1,573,640 

4.  z)i  )i7c: 

AdditioMil  components 

Model 

681 

Tape  Station  120,000/180,000  char/sec 

$  56,300 

$  1,080 

580 

Tape  Station  22,222  char/sec 

25,190 

465 

581 

Tape  Station  33,333  char/sec 

29,700 

550 

611 

Tape  Transfer  Channel  for  68I  (max.  of  48 
tape  stations  per  channel) 

76,800 

1,670 

6!H 

Electronic  Tape  Switch  (max.  of  6  Tape 
stations  per  switch)  for  68I 

36,100 

785 

DaSpan  Coupler 

13,200 

290 

615 

Extensor  scanner 

25,500 

565 

616 

Extensor 

1,580 

35 

6OT 

Inquiry  Console 

12,600 

280 

6it 

"inquiry  Transfer  Channel 

11,700 

260 

63‘^ 

Card  Punch  (lOO  cards/mln) 

8,900 

200 

Photo  by  Hadio  Corporation  of  America 
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READIX 

Eeadlx  General  Purpoae  Computer 


MANUFACTURER 

Idaho  Maryland  Mines  Corporation 
Magnetics  Division 


Photo  hy  Magnetics  Division,  Idaho  Maryland  Mines  Corporation 


APPLICATIONS 

Manufactiirer 

System  is  designed  and  used  for  scientific  computa¬ 
tion,  commercial  data  processing,  record  keeping, 
and  data  reduction. 

USAP  Aerospace  Technical  Intelligence  Center 
Located  In  Building  828,  Area  A,  at  W-PAPB,  Ohio, 
the  system  is  used  for  performance  calculations 
for  aircraft  and  guided  missiles. 

U.S.  Air  Force  Fli^t  Test  Center 
Located  at  125  South  Grand  Avenue,  Pasadena,  Cali¬ 
fornia,  the  system  is  used  for  the  calihration  of 
bombing  range  instrumentation  including  Askanla  Cine- 
theodolites,  Mitchel  and  Bowen-Knapp  Cameras,  Fair- 
child  Ballistic  Cameras,  and  Impact  geophones  and 
sound  mlcrophonesj.  for  the  space  positioning  of 
military  aircraft  for  performance  studies  and  eva¬ 
sive  tactics  studies;  and  for  the  space  positioning 
of  bombs,  and  air-to-ground  and  air-to-air  missiles; 
and  for- ballistic  studies. 

Science  Research  Associates,  Inc. 

Located  at  lOlf  Pearl  Street,  McHenry,  Illinois,  the 
system  is  used  for  score  conversions  and  statistical 
correlations. 


Universal  Research  and  Testing  Laboratories 
Located  at  1755  Flover  Street,  Glendale,  California, 
the  READIX  11  is  used  for  engineering  applications, 
including  control  and  timing  of  test  set-up's  (with 
the  use  of  an  Analog-Digital  Converter),  for  sclen- 
tifio  and  engineering  problems,  and  for  numberical 
analysis.  The  business  applications  Include  anti¬ 
cipated  usage  for  accounting  problems,  production 
control,  and  for  a  Service  Bureau. 

Applications  include  digital  techniques  in  statis¬ 
tical  analysis  of  experiments,  feedback  control 
system  design  considerations,  and  selection  of 
method  of  synthesis  for  feedback  controls.  Feedback 
system  compensation  applications  include  design 
criteria  and  teohnlgues,  compensating  components: 

D-C  Systems,  compensating  networks:  A-C  Systems, 
and  open-closed  loop  control.  Studies  of  measure¬ 
ment  of  noise,  system  response  to  noise,  system  de¬ 
sign  in  the  presence  of  noise,  and  random  variable 
concepts  have  also  been  made.  Applications  also 
include  general  nonlinear  system  probl^s,  control 
eind  timing  of  test  set-ups,  analysis  of  general  sys- 
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Photo  hy  Universal  Research  and  (Testing  laboratories 


terns,  designing  for  reliability,  component  charac¬ 
teristics,  and  transistor  circuits. 

Other  applications  Include 

Facility  Requirements 
Physical  Installation 
Personal  Requirements 

Accounting  Applications 

Design  of  Business  Systems 

Inventory  and  Scheduling  Application 
Inventory  Control 
Aircraft  Production  Scheduling 

Scientific  and  Engineering  Applications 
Simultaneous  Linear  Algebraic  Equations 
Characteristic  Roots  and  Vectors 
Linear  Programming  , 

Differential  Equations 
Statistical  Analysis 

Techniques  for  Reliability 

Summary  of  Operating  and  Design  (Techniques 
System  Design 
Circuit  Design 
KSalntenance 

Logical  Design 

Algebraic  Techniques  of  Logical  Design 
Preliminary  Design  Considerations 
Detailed  Logical  Design 


Arithmetic  and  Control  Elements 
System  Considerations 
Binary  Operations 
Decimal  Operations 
Control  Elements 

Random  Variables  and  Distribution 
Operations  Research 

Operations  Research  and  Mathematical  Mod.  Is 
Data  for  Testing 
ControiJLlng  the  Solution 

Numerical  Analysis 

Interpolation,  Curve  Fitting,  Differentiation, 

■  and  Integration 

Inversion  and  Simultaneous  Linear  Equations 
Digital  Techniques  in  Statistical  Analysis  of 
Experiments 

Ordinary  Differential  Equations 
Partial  Differential  Equations 

-  PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  Coded  Decimal 

Decimal  digits/word  Ten  plus  sign 

Decimal  digits/instruction  5 
Arithmetic  system  Floating  point 

Add,  subtract,  multiply  and  divide 
Fixed  point 

Add,  subtract,  multiply,  divide,  and  square  root 


809 


READIX 


Instruotlon  type 
Hltnber  range 


One  address  Stored  Program 
Fixed  ±  (10^°  -  l) 

+4g 


Photo  by  O.S.  Air  Force  Flight  Test  Center,  Edwards  AFB 

ARITHMETIC  UNIT 


Floating  +  (lO'^  -  l) 

Instruction  word  format 


1  2 

'  5  5 

6  7 

8  10 

Operation 

•Address 

Operation 

Address 

Automatic  built-in  subroutines  include  square 
root. 

Registers  and  B-boxes  include  4  One-word  arith¬ 
metic  registers  (S,  T,  U,  and  V)  and  a  B-box  with 
automatic  address  modification. 


Operation 


Incl  Stor  Access  Exclud  Stor  Access 


Microsec  Microsec 

Add  44o  44o 

Mult  25,000  16,000 

Div  40,000  24,000 

Corstruction  (Arithmetic  imit  only) 

V.,,cuum-Tubes  80  ( 5687 ) 

Condenser-Diodes  1200  (IHII6  Hughes)  Germanium 
Arithmetic  mode  Serial 

Timing  Asynchronous 

Operation  Sequential 


EEADDC 
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Photo  hy  U.S.  Air  Force  Flight  Test  Center,  Elwards  AFB 


STORAGE 

Manufacturer 

No.  of  No.  of 
Media  Words  Digits 

Magnetic  Drum  4,000  40,000 

Magnetic  Drum  l60  1,600 

Register  5  50 

Magnetic  Tape 

No.  of  units  that  can  he  connected 
No.  of  chars/llnear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 
Start  time 
Stop  time 


Access 
Microsec 
8,000  avg 
4,000  avg 
220  avg 

10  Units 
500  Chars/inch 
5  Tracks/tape 
1  Inch 

60  Jjiches/sec 
1,000  Chars/sec 
T  Millisec 
7  Millisec 


Average  time  for  experienced  operator 
to  change  reel  of  tape  30  Seconds 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

Composition  Red  oxide 


USAF  ATIC 

No.  of  No.  of  Access 

Medium  '  Words  Digits  Mlcrosec 

Drum  4,000  .  40,000  17,000 

Access  time  to'  working  storage  (16O  words)  is 
1,700  mlcrosec. 

USAF  AFBTC 

Magnetic  Drum  4,000  10  decimal  ^>250 

Quick  Access 

Magnetic  Drum  160  10  decimal  1,063 

Science  Research  Associates,  Inc. 

Magnetic  Drum  4,000  '  40,000  440 

There  are  40  wor-ds/channel  and  100  channels. 
Universal  Research  and  Testing  Laboratories 
Magnetic  Drum  4,160  4l,600  '  4,000 

Magnetic  Tape 

There  are  150,,000  words/reel  or  1,500,000  digits/ 
reel. 

The  magnetic  tape  is  used  as  intermediate  storage 
of  digitized  information  from  the  analog  to  digital 
converter  to  the  READIX  computer. 
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INPUT 


Man\ifaotui*er 

Media 

KLexowrlter 
Paper  Tape 
Cards  (IBM) 
Magaetlo  Tape 
USAF  ATIC 
IBM  Card  Reader 
Flexovriter 

USAP  APBTC 


Speed 

10  ohar/seo 
60  ohar/seo 
100  oards/mln 
1,000  ohar/seo 

100  oards/min 
10  digit s/seo 


Keyboard  (Plexovrlter)  Manual 

Paper  Tape  (Hexowrlter)  10  ohar/seo 

Paper  Tape  (Teletype)  60  ohar/seo 

Solenoe  Researoh  Assoolates,  Ino. 

Cards’  100  or  35" 5  oards/min 

Paper  Tape  (Slexo-writer)  75  10-dlgit  words/mln 

Universal  Researoh  and  Testing  Laboratories 
Keyboard  (ELexovriter)  Manual 

Paper  Tape  (Plexowriter)  12  ohar/seo 

Cards  (IBH)  100  oards/mln 


OUTPUT 


Manufacturer 

Media 

ELexovriter  Keyboard 
Paper  Tape 
Cards  (IBM) 

Magnetic  Tape 
USAF  ATIC 
IBM  Card  Punch 
Plexovrlter 

USAP  AEETC 


Speed 

10  ohar/seo 
6o  ohar/seo 
100  oards/min 
1,000  ohar/seo 

100  oards/min 
10  diglts/seo 


Printed  Page  (Plexovrlter)  10  ohar/seo 
Paper  Tape  (ELexovriter)  .  10  ohar/seo 
Paper  Tape  (Teletype)  60  char s/seo 

Science  Research  Associates,  Inc. 

Cards  100  or  33.3  oards/mln 

Paper  Tape  (Plexovrlter)  75  10-digit  vords/mln 

Universal  Researoh  and  Testing  Laboratories 
Paper  Tape  (Plexovrlter)  12  ohar/seo 

Cards  (IBM)  100  oards/mln 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 


Type  Quantity 

Tubes 


5687 

5963 

6U8 

6350 

Diodes  (Oeimanium) 


200 

58' 

11l 

11 


1H116  3,050 
s1l9  1,010 
moo  15 


POWER,  SPACE.  WEIGHT,  AND  SITE. PREPARATION 

Manufaioturer 

Power,  computer  8  Kw 

Volume,  ocpputer  68  ou  ft  _ 

Area,  computer  i1l  sq,  ft 

Room  size  l4  ft  x  11l  ft 

Weight,  computer  1,750  lbs 

Site  requirements  Include  a  lOOV,  AC,  100  AMP  Line. 
Ambient  temperature  should  be  no  higher  than  80°  P. 
USAP  ATIC 

Power,  computer  5 

Power,  air  conditioner  3  Kw 

Volume,  computer  I80  ou  ft 

Volume,  air  conditioner  63  ou  ft 

Area,  computer  40  sq  ft 

Area,  air  conditioner  8  sq  ft 

Room  size  65O  sq  ft 

Capacity,  air  conditioner  5  Tons 

Wei^t,  computer  1,750  lbs 

Weight,  air  conditioner  400  lbs 

System  Is  mounted  >n  a  false  floor.  A  oentreil 
power  box  Is  installed.  No  special  ducting  for  air 
conditioner  Is  required. 

USAP  APETC 

Power,  computer  3*2  Kw 

Power,  air  condition  3*8  Kw 
2-1  1/2  ton  window  type 
Volume,  computer 


3.0  KVA  0.88  pf 


Volume,  air  dOhditioher 
Area,  computer 
Area,  air  conditioner 
Room  size 
Floor  loading 
Wei^t,  computer 
Weight,  air  conditioner 


1,375  cu  ft 
12  cu  ft 
78  sq  ft 
12  sq  ft 
14  ft  X  22  ft 
18  Ibs/sq  ft 
1,!l00  lbs 
230  lbs 


The  celling  has  been  sound  proofed  with  acoustical 
tHe  and  a  7  I/8  KVA  3  phas^and  single  phase  power 
line  was  installed.  No  structural  modifications 
were  made. 

Universal  Research  and  Testing  Laboratories 
Power,  computer  7-5  Kw 

Volume,  computer  156  cu  ft 

Area,  computer  22  sq  ft 

Room  size  Ilf  ft  x  14  ft 

Floor  loading  100  Ibs/sq  ft 

300  lbs  concen  max 

Weight,  computer  2,200  lbs 

100  Amps  at  II5  Volts,  AC,  sln^e  phase  line  re¬ 
quired.  No  other  modifications  were  required. 


PRODUCTION  RECORD 


Manufaotiirer 

Number  produced  to  date  6 

Number  In  current  operation  6 

Number  In  current  production  1 

Number  on  order  1 

Anticipated  production  rates  One/month 

Time  required  for  delivery  3  Months 


CHECKING  FEATURES 

MEinufaoturer. 

Cheelcing_features  Include  overflow,  non-existent 
number  (all  decimal),  non-existent  instruction,  non¬ 
existent  address,  and  double  decision. 


READIX 
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COST.  PRICE  AND  RENTAL  RATES 

tfanufacturer 

tbnthly 

Coat  Rental 

BEADIX  Coarpoter  (all  declinal  ^70,000 

v/both  fixed  and  floating  point); 

4,000  vord  drum;  107  inatructiona; 
desk  console;  Ilexovrlter,  power 
supply;  ventilation  aysten;  con^- 
nent  tester. 

1B(  Converter  20,000  600 

Magnetic  Tape  25,000  800 

Service  Coats 

Engineer  at  Installation  ^12,000  per  year 

On  Call  Service  ^00  per  call  plus  traveling 
expenses 

OSAP  ATIC 

Beislc  machine  (power,  logic,  console)  cost  ^5?.000. 
A  Punch  Card  Converter  cost  ^17,500. 

$12,500  per  annum  for  a  full  time  maintenance  man. 
USAF  AEFTC 

Coaster  main  frame,  console  Including  Input-out¬ 
put  units,  and  power  supply,  total  cost  Is  f80,000. 

Ih  shop  maintenance  and  service  contract  hack-up, 
total  approximate  cost  Is  $7,9^0  annum. 

Universal  Research  and  Testing  Laboratories 
Basic  system  $70,000 
Punched  card  conv^er  at  $20,000 
Rental  contracting  and  rates  for  basic  s^'^stem 
$50  per  hour.  Including  engineering  assistance. 
Rental  rates  for  additional  equipment 
$30  per  hour.  Including  engineering  assistance. 
Maintenance  Is  by  on  call  service  from  manufacturer. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

Training  made  available  by  manufacturer  to  user 
Includes  programming  and  maintenance. 

BSAF  AECC 

One  8-Hour  Shift 


Supervisors  1 
Analysts  1 
Hrogrammers  2 
Coders  0 
Clerks  0 
Librarians  '  0 
Operators  1 
Engineers  1 
Technicians  0 
In-Out  Oper  0 
^pe  Handlers  0 


(4>eratlon  tends  toward  open  shop. 

Methods  of  training  Includes  on-tbe-Job  training. 
READIX  is  used  In  support  of  a  BURROUGHS  205. 
UBAF  AESTC 


One  S-Hoic  Shift 
Used  Reccamended 


Supervisors  1  1 
Analysts  1 
Erogranmers  1  1 
Coders  1 
Clerks  1  1 
Technicians  1  2 


One  supervisor  and  one  technician  Is  assigned  ex¬ 
clusively  to  the  counter.  Other  personnel  used  are 
drawn  from  other  areas  as  necessary. 

Operation  tends  toiward  open  shop. 

Methods  of  training  used  Includes  classroom  lec¬ 
tures  snd  Individual  training  In  progranadng  and 


operation. 

..  Science  Research  Associates,  Inc. 

Two  8-Hour  Shifts 


Supervisors  2 
Programmers  2 
Operators  .  _  2 
Technicians  1 


Operation  tends  toward  open  shop. . 

ttdlverscl  Research  and  Testing  Laboratories 
One  8-H6ur  Shift, 

Used  Recommended 

Analysts  1  1 

Prograamers  1  1 

Operators  1 

Methods  of  training  used  Included  a  normal  two 
week  course  from  manufacturer. 

RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Manufacturer 

All  perishable  cooiponents  are  mounted  on  plug-lh 
hoards  (ease  of  replacement).  As  standard  equip¬ 
ment  the  READIX  contains  two  Internal  test  pan^s 
which  check  the  only  six  types  of  :^ug-ln  hoards 
used  In  the  logic  and  arltlMctle  sections. 

Average  uptime  In  the  flJld  Is  over 
Two  READIX  coeqputers  have  been  In  the  field  for 
over  five  years  and  are  still  computing  successfully. 

IBAP  ATIC 

Good  time  30  Hburs/Week  (Average) 

Attempted  to  run  time  35  Bburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  Jul  59  '*=0  ^0 

Passed  Custcmer  Acceptance  Test  Peh  58 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USAF  AESTC 

Average  error-free  running  period  6.0  Hours 
Good  time  35.0  Btours/Week  (Average) 

Attempted  to  run  time  41.9  Hburs/Week  (Average) 
Operating  ratio  (Good/Attaipted  to  ran  time)  O.855 
Above  figures  based  on  period  1  May  59  'to  27  Apr  60 
Passed  Customer  Acceptance  Test  15  Peh  5T 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Science  Research  Associates,  Inc. 

Operating  ratio  (Good/Atteopted  to  run  time)  0.95 
Time  Is  available  for  rent  to  qualified  outside 
organizations . 

Ihilversal  Research  and  Testing  Laboratories 
Good  time  32  Hburs/Vfeek  (Average) 


ADDITIONAL  FEATURES  AND  REMARKS 

tfanufacturer 

!Die  READIX  medium  general  purpose  computer,  with 
107  commands.  Is  easy  to  learn  and  to  program. 

Thilque  system  advantages  Include  ease  of  mainte¬ 
nance.  lihe  READIX  is  most  suited  for  Scientific 
problems. 

USAP  ATIC 

System  Is  considered  to  be  an  excellent  machine 
for  small  problems. 

USAP  APFTC 

Outstanding  features  Include  built-in  floating 
point  e^thmetic,  9  external  switches,  program' 
checked,  and  static  and  dynamic  test  equlpaent 
built  Into  the  computer.  Manual  procedures  only 
for  temperature,  humidity  and  fire  control  have  'been 
adopted  for  Ifae  safeguarding  of  saguetlc  tapes. 
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INSTALLATIONS 


Maintenance  and  spore  ports  provided  localljr. 

Science  Research  Associates,  Inc. 

Outstanding  features  Include  large  capacitor  memory. 

Universal  Research  and  Testing  laboratories 
Outstanding  features  Include  floating  point  and 
fixed  point,  all  decimal,  large  memory  and  large 
command  list.  Unique  system  advantages  Include  ease 
of  programming,  operating,  and  maintaining. 


FUTURE  PLANS  _  - 

Manufacturer 

Transistorizing  flip  flops  and  memory  plug-ins 
would  make  the  RRADIX  a  solid  state  machine.  Chang¬ 
ing  the  working  storage  (l^  words)  to  core  would 
speed  the  READXX  2  to  ^  times.  600  cards/mlnute 
Input.  Condense  the  size  of  HKADIX  to  the  size  of 
a  desk. 

USAF  ATIC 

By  December  i960  ASHC  will  be  operating  a  large 
7090  system  for  both  engineering  and  Information 
storage  problems  and  the  READIX  system  will  be 
phased  out. 

USAP  AEITC 

Additional  components  planned  are  a  punched  card 
converter  and  associated  card  handling  equipment. 


Ihilted  States  Air  Force 

Air  Technical  Intelligence  Center 

Wrlght-Fatterson  Air  Force  Base,  Ohio 

Beta  Reduction  Section 
'Air  Force  Flight  Test  Center 
125  South  Crand  Avenue 
Pasadena,  California 

General  Electric  Ccnpany 
I'^y)  to.  Black  Canyon  Blghway 
Phoenix,  Arizona 

Science  Research  Associates,  Ihc.. 
lok  Pearl  Street 
NcBemy,  Ililnnis 

Dhlversal  Research  and  Testing  laboratories 
ii.310  San  Fernando  Road 
SLendale  k,  California 
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RECOMP  I  CP  266 

Reoomp  Model  I 

■(-Formerly  designated  CP  266) 


MANUFACTURER 

Autonetlcs  Division 

north  American  Aviation,  Incorporated 


\ 


Ihoto  hy  Autonetlcs  Division,  North  American  Aviation,  Inc. 


APPLICATIONS 

Scientific  ooniputing  and  data  processing  for  labora¬ 
tory,  field  or  mobile  use. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits  per  word  40 

Binary  digits  per  instruction  20 
Instructions  per  word  2 

Instructions  decoded 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Number  range  _  ^g39  _  to  +  (2^^  -  l) 

Three  commands  are  provided  in  order  to  sln^illfy 
"floating  point"  operation. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exolud  Star  Access 
MlcroSec  Mlcrosec 

Add  2,000  1,000 

Jfalt  21,000  20,000 

Div  21,500  20,500 

Construction  Transistors 

Bapid  access  word  registers  k 
Arithmetic  mode  Serial 

Timing  Synchronous 

Coaster  cloch  pulses  are  recorded  on.  magnetic 
memory  disc. 

Operation  Sequential 

Access  time  above  Is  based  on  minimum  access  time. 
Transistors  are  used  throughout.  No  vacuum  tubes 
or  magnetic  aa^lflers  are  enjoyed. 


RECOMP  I  CF  266 
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Photo  hy  Autonetics  Division,  North  American  Aviation,  Inc. 


STORAGE 


No.  of 

Media  Words 
Magnetic  Disk  2,048 
Magnetic  Disk  16 


Ho.  of  Access 

Digits  Micro sec 

4o  1,000-52,500 

40  1,000-  2,500 


She  2,500  microsecond  maximum  access  time  for  the 
hi^  speed  loop  occurs  on  a  read  operation.  The 
computer  memory  is  of  the  rotating  magnetic  disk. 

A  special  air  hearing  maintains  an  extremely  close 
spacing  hetveen  the  rotating  disc  and  the  optically 
jmeclse  headplate.  The  air  gap  sensed  hy  the  mag¬ 
netic  circuit  is  about  100  mlcroinches  wide.  This 
hl^y  efficient  recording  system  has  permitted 
pulse  densities  of  300  pulses  per  inch  with  write 
currents  of  15  mlUlamperes. 


INPUT 

Media  Speed 

Kiper  Tape  Reader  5T  char/ sec 

Decimal  Keyboard  Manual 

ELectrlc  O^pewriter  Manual 

Conversion  of  decimal  mixed  numbers  to  binary  is 
wired  in.  Input  process  is  automatically  checked’ 
when  the  "verify"  feature  of  computer  is  used. 


OUTPUT 

Media  Speed 

Paper  Tape  Punch  10  char/ sec 

Decimal  Readout  Panel  66  millisec/dig 

Eleotrlc  Typewriter  Manual 

All  output  errors  are  automatically  detected  us¬ 
ing  "echo"  checking  feature  of  computer. 

Up  to  15  decimal  digits  plus  sign  may  be  displayed 
on  the  DecimeOL  Read-Out  Panel. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Crystal  diodes  Y,000 

Trarsistors  1,600 

Standardized  etched  (printed)  circuit  cards. 

CHECKING  FEATURES 

Fixed 

System  contains  self -checking  features  designed  to 
eliminate  input-output  errors.  System  has  an  "input- 
verify"  feature  and  an  "output -echo"  checking  fea¬ 
ture. 
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Photo  by  Autonetlos  Division,  North  American  Aviation,  Inc. 

RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAIUBILITY 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  0.3  Kw  0.3  KVA 

Power,  air  conditioner  0.3  Kw  0.3  KVA 

Volume,  computer  5"7  ^  including  air 

conditioner 

Size,  computer  19.5  in  x  23.5  in  x  21.5  in, 

excluding  typewriter  and  paper  tape  units 
Weight,  con^iuter  200  lbs 

Power  requirement  figures  exclude  typewriter  and 
paper  tape  units.  Air 'conditioner  is  built  into' 
computer  package.  Voltage  regulated  power  supply 
is  Included. 

PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 

PERSONNEL  REQUIREMENTS 

One  operator  per  shift  is  required.  Computer  is 
designed  for  simple  operation.  Inherent  reliability 
and  test  equipment  make  computer  easy  to  checkout 
and  maintain. 


All  circuits  and  components  used  are  designed  to 
meet  environmental  conditions  of  the  field,  includ¬ 
ing  continuous  operation  in  120°  F  ambient,  vibra¬ 
tion,  humidity,  etc. 


ADDITIONAL  FEATURES  AND  REMARKS 

A  checkout  console  is  plugged  into  the  computer, 
which  makes  it  possible  to  rapidly  check  the  com¬ 
plete  computer  system  and  its  plug-in  components. 
Outstanding  features  Include  small  size,  weight 
and  power  requirements  for  efficient  use  in  office, 
laboratory  or  field.  It  is  compact  and  rugged. 
SystCT  was  developed  by  Reconnaissance  Charting 
Branch,  Intelligence  Laboratory,  Rome  Air  Develop¬ 
ment  Center,  under  contract  with  Autonetics  Division 
of  North  American  Aviation,  Incorporated. 


EECOMP  I  CP  266 
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RECOMP  n 

AutoneticB  Hecomp  Computer 


MANUFACTURER 

North  American  Aviation,  Incorporated 
Autonetlcs  Division 


APPLICATIONS 

Manufacturer 

RECOMP  II  is  an  all-transistorized  general-purpose 
digital  computer.  Xhis  desk  size  computer  does  com¬ 
putations  in  mathematics,  data  reduction  and  analy¬ 
ses,  optical  engineering,  photogrammetrlc  calcula¬ 
tions,  operations  research,  and  other  civil  engi¬ 
neer!^  and  scientific  applications. 

U.S.A.  Combat  Developnent  Experimentation  Center 
located  in  Building  2871,  Fort  Ord,  California,  the 
system  is  used  for  the  analysis  of  field  data  from 
Combat  Development  Experimentation  Center  experiments 
and  for  the  calculation  of  fire  effects. 

DSASS  ADFS  CD 

Located  in  Building  621,  Fort  Monmouth,  New  Jersey, 
the  system  is  used  by  the  Officers  Department,  AIIB 
Committee,  U.S.  Army  Signal  School,  for  the  prepara¬ 
tion  of  demonstration  programs  to  Illustrate  the 
military  applications  of  computer  systems.  These 
demonstrations  Include  logistics  and  personnel 
accounting,  radioactive  decay  calculations  and  fire 
control  calculations.  It  is  also  used  for  the  traln- 


Photo  by  Autometric  Corporation,  Operations  Division 

Ing  of  programmers. 

DSASS  COHARC  Briefing  Team 
On  tour,  the  system  is  used  by  the  USCOHARC  ADPS 
Briefing  Team,  U.S.  Army  Signal  School,  to  demon¬ 
strate  military  applications  of  a  digital  computer 
to  military  audiences  throu^out  the  United  States. 

USASS  Special  Training  Department 
Located  at  I^r  Ball,  Dept,  of  Special  Training,  U.S. 
Army  Signal  School,  Fort  Monmouth,  Hew  Jersey,  the 
RECOMP  II  in  many  respects  is  similar  to  the  BASICPAC, 
a  member  of  Army's  FIEEDAIA  family.  For  this  reason, 
it  can  be  and  is  being  used  for  simulation  for  pro- 
gx-ammer  training.  It  also  demonstrates  capabilities, 
limitations  and  applications  during  FEELDATA  program¬ 
mer,  operator  and  maintenance  training. 

Offutt  AFB 

Located  at  the  Offutt  AFB,  jlAth  Reconnaissance  Tech¬ 
nical  Croup,  Analysis  Center,  the  system,  is  used  for 
Geodesy  (datum  conversions;  coordinate  transforma¬ 
tions:  range  and  azimuths;  geodetic  position  computa¬ 
tions)  and  Pbotogrammetry  (analytical  trlangulatlon; 
photo  orientation  and  rectification). 


RECCMP  H 
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Turner  AFB 

System  is  used  in  Geodetic  Positioning,  and  Hiran 
distance  computations.  It  is  presently  used  to  in¬ 
verse,  and  position  points  and  adjust  these  points 
to  a  most  prohahle  position.  It  is  being  programmed 
to  do  Hiran  distance  reduction  computations. 

W  -  P  AFB 

Located  at  the  Institute  of  Technology  (Air  Univer¬ 
sity),  Wrlght-Patterson  Air  Force  Base,  Ohio,  the 
system  is  used  for  training  USAF  officers  in  use  of 
computers.  It  is  used  also  for  student  and  faculty 
research  on  problems  of  Interest  to  the  U.S.  Air 
Force . 

Autometric  Corpox'ation 

System  is  used  primarily  to  solve  geodetic  equations 
in  aerial  mapping  and  other  branches  of  photogram- 
metry. 

Melpar,  Inc. 

Located  at  11  Galen  Street,  Watertown,  Massachusetts, 
the  system  is  used  for  radar  calculations,  informa¬ 
tion  theory  problems,  character  recognition,  and 


considerable  matrix  work  (eigenvalues,  etc). 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Binary 

For  output  Binary  Coded  Decimal 

Binary  digits/word  39  sign 

Binary  digits/instruction  20 
Instructions  per  word  2 

Instructions  decoded  Will  hold  over  8,000  at 
one  time  (lt,9  different  plus 
5  input-output  variants) 
Arithmetic  system  Floating  point 

Fixed  point 

,  Instruction  type  One  address  (Single) 

Humber  range  39.  i).  (3_  _  ^39), 

•  2  (2^'^.  1)  or  10 


621 


RECOMP  II 


Ehoto  Tjy  North  Aneriem  Aviation  Ino.,  Autonetics  Division 


Instruction  vord  format 


Sign 

OP 

Address 

Sign 

OP 

Address 

1 

6 

15 

1 

6 

13 

Bits 

Automatlo  hullt-ln  suhroutlnes  include  trapping  on 
negative  instructions,  floating  point  operations, 
and  fixed  and  floating  square  root.  Assemblies  and 
compilers  are  available. 

Share  are  four  registers,  designated  A,  E,  C  and  B. 


ARITHMETIC  UNIT 


Manufacturer 


Kxclud  Stor  Access 


Add 

ttilt 

Dlv 

Arithmetic  unit  is 
Arithmetic  mode 
Timing 
Operation 


Mloroseo 

Fixed  point  Fixed  point 
540  1,550 

10,800  12,400 

u,500  12,700 

constructed  of  transistors. 
Serial 


Synchronous 

Sequential 


STORAGE 

Manufacturer 

Medium  Ho.  of  Words  No.  of  Decimal  Digits 

Magnetic  Dish  4,096  49,000 

Average  access  time  is  9,000  microseconds  for  main 
memory  and  900  microseconds  for  hi^  speed  memory. 
There  are  tvo  hl^  speed  loops  of  8  words  each. 
Melpar,  Inc . 

High-speed  storage  can  hold  52  commands  or  4  floating 
point  numbers  and  I6  commands,  etc.  .  An  additional 
16  or  52  words  of  hlj^-speed  storage  would  be  help¬ 
ful  in  allowing  more  data  to  be  contained  in  the 
high-speed  loops  at  one  time. 


INPUT 

Manufacturer 

Media  Speed 

Baper  Tape  (Photoelectric)  400  char /sec 
Control  Console  Keyboard 
Electric  Typewriter 

Other  methods  are  under  developnent . 

Melpar,  Ino. 

An  off-line  paper  tape  preparation  unit  should  be 
used  to  avoid  wasting  computer  time  during  keying 
operations.  An  off-line  Flexowriter,  with  compatible 
code  for  this  purpose,  has  been  ordered. 


BECOMF  n 
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OUTPUT 


CHECKING  FEATURES 


Manufacturer 

Media  Speed 

Paper  Tape  Punch  60  char/aec 

Electric  Typewriter  10  char/aec 

Conaole  Vlaual  Readout  (Nixie) 

Other  methods  are  under  development. 

Machine  operates  in  hlnary,  hut  eiccepts  decimal 
or  alphanumeric  Input. 

Melpar,  Inc. 

Hi^-apeed  punch  to  he  added  In  order  to  speed  up 
output  operations. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Type  Approximate  Quantity 

Diodes  10,000 

Branslstors  2,000 


Manufacturer 

All  output  Is  cheched  hy  echo  signal  to  ensure 
accuracy. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Manufacturer 
Power,  computer 
Volume,  con^puter 
Area,  computer 
Floor  loading 
Wei^t,  computer 
115V,  AC,  outlet 
USA  ODBC 


0.5  Kw 
^1.7  ou  ft 
h3  s^  ft 
80  Ihs/sq,  ft 
197  ll3s 
is  required. 


Voltage  regulation  Installed  on  UOV  line. 

UBASS  ADPS  OD 

Power,  computer  O.ll-  Kw 

Excluding  typewriter  and  paper  tape  unit 

Room’  size  5  ft  x  5  ft 

Welj^t,  conqiuter,  includ-  400  lbs 

Ing  Input-Output 

No  special  site  preparation  is  required.  Power 
source  may  need  a  constant  voltage  regulator  installed 
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to  minimize  line  tranalents  effect  on  computer. 

UHASS  Special  !Eralnlng  Dept. 

Room  size  25  ft  x  29  ft 

Capacity,  air  conditioner  Approx  5  ntons 

Ho  special  site  preparation  required. 

Of  futt  APB 

Room  size  10  ft  x  10  ft 

filing  &  malnt  equip 

AC  Voltage  Regulator  Is  the  only  necessary  prepara¬ 
tion. 

Turner  APB 

Power,  computer  0.5  Kw  Approx  0.5  KVA  >  0.95  pf 
Room  size  10  ft  x  10  ft 

Floor  loading  45  ibs/sq  ft 

U5  lbs  concen  max 

Weight,  coinputer  Approx  400  lbs 
No  site  preparation  Is  required.  Machine  operates 
on  standard  11 5V  outlet.  Installation  time  Is  approx. 
2  hours.  Air  conditioner  Is  not  required. 

W  -  P  APB 

Air  conditioner  Is  not  necessary. 

Desk  size  conqjuter-loadlng  etc..  Is  negligible. 

No  site  preparation  Is  required. 

Autometrie  Corporation 
Room  size  4-5  sq  ft 

No  special  site  preparation  or  air  conditioner  Is 
required.  Power  outlet  Is  II5Y,  60  cycle,  single 


phase. 

Melpar,  Inc. 

Room  size  T  ft  x  10  ft 

Normal,  building  air  conditioner  Is  used. 


PRODUCTION  RECORD 

Manufacturer 

Time  required  for  delivery  5  months 

COST,  PRICE  AND  RENTAL  RATES 


Manufacturer 


Price 

^95,000 


Monthly 

Rental 

te,ooo 


Computer  and  memory,  photo¬ 
electric  tape  reader,  type¬ 
writer,  tape  pimch,  and  console 

Maintenance  service  Included  in  rental.  Purchaser 
service  contract  at  ^5,000  per  year. 

USA  CDEC 

Total  cost  of  computing  system  ^5,000. 

2  Off-line  Plexowriters  cost  fe,400  each.  Total 
additional  is  $4,800. 

Maintenance/service  contract  Is  ^,000  per  year. 
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Photo  by  U.S.  Army  Signal  School,  Fort  Momouth 


USASS  ADPS  OD 

Rental  la  $3>000  per  month,  including  maintenance 
service. 

USASS  Special  draining  Bept. 

Annual  maintenance  contract  vlth  manufacturer  is 
approximately  $5j000. 

Offutt  APB 

Con^iuter  and  input-output  devices  -  $92,000. 

Iwo  magnetic  tape  unit*  price  is  undetermined. 
MEiintenanoe  service  contract  is  approximately 
$20,000  per  year  plus  parts. 

Turner  APB 

System  cost  is  $92,000. 

Autometric  Corporation 

Maintenance  contract  is  at  rate  of  $5,000  per  year 
for  one  shift  operation.  Additional  shifts  are  3^ 
of  first  shift. 

Helpar,  Inc. 

Off-line  Flexovrlter  and  high  speed  punch  cost 

$2,200. 

Conputer,  typewriter,  console,  paper-tape  reader 
and  punch  rent  at  $5,000/month  Including  maintenance 
service. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

One  supervisor  and  one  programmer  per  6  hour  shift. 
System  can  he  used  hy  persons  desiring  a  solution 
to  a  problem  even  if  they  have  little  or  no  computer 
experience. 

Complete  operation  training  consisting  of  any  or 
all  of  a  1  week  familiarization  course,  a  2  week 
programming  course,  and/or  a  1  week  assembly  htiA 
compiler  course  is  made  available  by  the  manufactxirer 
to  the  user.  Maintenance  course  also  available. 

USA  CDBC 

One  8-Hbur  Shift 

Supervisors  1 

Programmers  3 

Clerks  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  individual 
instruction. 

USASS  ADPS  CD 

A  machine  supervisor  is  recommended. 

Ho  formal  operating  procedures  are  necessary. 
Personnel  familiar  with  the  computer  and  programming 
may  use  the  couputer  -vrtienever  they  have  the  need  on 
a  first  come  basis. 

(^ration  tends  toward  open  shop. 

Methods  of  training  used  includes  manufacturer 
conducted  on  site  courses  lasting  for  periods  of  1 
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veek  to  1  month. 

USASS  COHARC  Briefing  Team 

One  8-Bbur  Shift 
Used  Becommended 

SupervlsorB  1  ^ 

Ssohnioians  1  ^ 

Operation  tends  toward  open  shop. 

Manufacturer  conducted  on  site  courses  lasting  for 
periods  of  1  week  to  1  month. 

Ho  formal  operating  procedures  are  necessary. 
Personnel  familiar  with  the  conuiuter  and  programming 
may  use  the  computer  Tdienever  they  have  the  need  on 
a  first  come  hasls. 

USASS  Special  Training  Dept. 

Programming  and  operating  are  performed  hy  instruc¬ 
tor  personnel  to  meet  their  specific  training  re¬ 
quirements. 

Methods  of  training  used  includes  training  provided 
hy  manufacturer  and  on-the-Joh  training. 

Turner  APB 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  ^ 

Programmers  2 

Operators  2  1 


W  -  P  APB 

Operation  tends  toward  open  shop. 

A  40-hour  course,  spread  over  ten  weeks,,  is  given. 
Each  student  has,  in  addition,  20  or  more  hours  of 
machine  time,  and  he  carries  a  problem  of  appreciable 
magnitude  throuf^  all  its  stages. 

Autometrlc  Corporation 

One  programmer,  who  usually  does  own  operating, 
is  used  and  recommended. 

Operation  tends  toward  open  shop. 

Manufacturer  of  system  offers  a  three  week  pro- 
grammlng/opexatlng  course  free  with  purchase  of 
system.  A  programmer  so  trained  may  in  turn  instruct 
others  at  the  home  installation  in  the  use  of  the 
equipment. 

Offutt  APB 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  3  3 

Technicians  1  1 

(^ration  tends  toward  open  shop. 

Methods  of  training  used  include  Computer  Pro¬ 
grammers  School  (2  weeks),  frequent  classes  conduct¬ 
ed  by  the  Field  Engineer,  and  on-the-Job  training. 
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Melpar,  Iho. 


One  8-Bbur  Shift 


. 

Used 

Recenmended 

S\q)eivlsors 

1 

1 

An^ysts 

0 

2 

Programmers 

3 

k 

Coders 

0.5 

2 

Operators 

.  0.5 

1 

in-Output  Oper 

0.5 

1 

(^ration  tends  tovard  open  shop, 
ligineers  yere  trained  to  use  algebraic  transla¬ 
tor.  (SOTie  were  trained  to  use  aachlne  code.) 
Krogranmers  (all  familiar  with  at  least  one  o^er 
ccB^ter)  tau{^t  themselves  from  the  manual. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USA  CIKEC 

Good  time  '  33  Bburs/Veek  (Average^ 

Attended  to  run  time  t-O  Hours/tfeek  (Average) 

Curating  ratio  (Good/Attempted  to  run  time)  0.82 
Above  figures  based  on  period  1  Jan  60  to  1  Jul  60 
Passed  Customer  Acceptance  Test  1  Oct  59 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

OSASS  ADPS  OD 

Good  time  38  Bburs/Week  fAverage) 

Attempted  to  run  time  kO  Bours/VTeek  (Average) 

Operating  ratio  (Good/Attei^ed  to  run  time)  O.95 
Above  figures  based  on  period  1  Jul  59  to  1  Jul  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

2  hours/Nfeek  required  for  preventive  maintenance. 
USASS'  COHARC  Briefing  Team 
Good  time  38  Bours/Week  (Average) 

Attempted  to  run  time  kO  Hbure/VTeek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.95 
Above  figures  based  on  period  1  Jul  59  to  1  Jul  60 
Time  is  not  available  for  rent  to  outside  organiza- 
■  tions. 

2  hours/week  required  for  preventive  maintenance. 
USASS  Special  Training  Dept. 

Average  error-free  running  period  I29.3  Bours 
Good  time  38  Bburs/Ueek  (Average) 

Attempted  to  run  time  kO  Bburs/ffeek  (Average) 

(grating  ratio  (Good/Atten^rted  to  run  time)  O.95 
Above  figures  based  on  period  28  Jun  60  to  10  Aug  60 
Passed  Customer  Acceptance  Test  28  Jun  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions 

Turner  AFB 

Good  time  30  Bburs/ffeek  (Average) 

Attempted  to  run  time  30  Eburs/VTeek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  1.0 
Above  figures  based  on  period  26  Jun  60  to  10  Aug  60 
Passed  Customer  Acceptance  Test  20  Jun  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Autometric  Corporation 

Good  time  29  Hburs/Veek  (Average) 

Attempted  to  run  time  30  BbursyWeek  (Average) 

Operating  ratio  (Good/Attenpted  to  run  time)  O.97 
Above  figures  based  on  period  May  59  to  Aug  60 
Passed  Customer  Acceptance  Test  May  59 
Time  Is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Melpar,  Inc. 

Average  error-free  running  time  60-90  Hours 

Good  time  60  Hours/Week  (Average) 

-Operating  ratio  (Good/Attempted  to  run  time)  kk  out 

of  k5  starts 

Above  figures  based  on  period  8  Mar  60  to  8  Ifey  60 


Time  Is  available  for  rent  to  outside  organizations. 

There  has  been  only  one  conputer  failure  to  date: 
two  burned  out  diodes  in  the  power  supply. 

There  was  difficulty  with  the  typewriter  and  punch 
during  the  first  month  but  they  are  both  highly  re¬ 
liable  now. 

The  BECQMF  II  system  replaced  a  larger  system,  and 
Is  far  more  reliable,  with  oiily  2  bours  maintenance 
per  week  Instead  of  10-15 . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  -  Bugged  solid-state  construc¬ 
tion;  simplified  programming;  built-in  floating 
point  arithmetic  and  square  root;  fingertip  control 
console  with  digital  readout;  hl^-speed  i^otoelec- 
trlc  tape  reader  (kOO  eharacters/see);  k9  commands; 
magnetic  disk  memory  with  k,096  words,  each  of  kO-bit 
length,  .including  16  words  In  high-speed  loops. 

USA  ODBC 

Outstanding  features  Includes  built  In  floating 
point  ccBimandB,  and  Baudot  (teletype)  Input. 

Tape  Is  stored  In  a  fire  proof  safe  file  cabinet. 
System  Is  Input-output  limited. 

USASS  AHPS  OD 

Outstanding  features  Include  compact  large  family  of 
instructions,  easy  to  use  and  understand,  and  con¬ 
sole.  It  is  more  rugged  than  most  commercial  com¬ 
puters  and  may  be  moved  easily  with  only  normal 
household  goods  type  carei 

USASS  CQNABC  Briefing  Team 
Sblpnent  between  presentations  done  by  commercial 
movers  or  In  a  specially  constructed  shelter  which 
has  modified  shock  mountings  and  built  In  recesses 
and  tie-down  straps  for  fast  packing.- 

USASS  Special  Training  Itept. 

Unique  system  advantage  is  that  the  EECOMP  paper 
tape  code  and  FIEIIIASA  5  chan  code  are  the  same. 

Transistorized,  serial,  binary,  single  address, 
internally  stored  program,  general  purpose,  digital 
computer,  with  k9  Instructions  including  15  arithmet¬ 
ic  instructions;  25  logical  and  transfer  instructions; 
9  Input/output  Instructions.  Among  these  are  9 
built-in  floating  point  Instructions. 

Offutt  AFB 

Outstanding  features  Include  two  high  speed  rapid 
access  loops,  floating  point  arithmetic,  conpletely 
transistorized,  small  cco^ter  compactness,  and 
economy  of  power. 

Turner  AFB 

Outstanding  features  Include  small  physical  size, 
no  site  preparation,  reliability,  and  ease  of  pro¬ 
gramming. 

W  -  P  AFB 

Outstanding  features  include  ease  of  communication 
with  the  system  and  slmpltcity  of  coding. 

Autometric  Coiporatlon 

Outstanding  features  Include  Arabic  numeric  dis¬ 
play  under  manual  or  program  control  and  trapping 
mode  (negative  command  actmted). Following  built-in 
advantages  Include  preset  stop  mode,  checking  fea¬ 
tures,  verification  mode  for  Input,  decimal  to  binary 
conversion  on  Input,  floating  point,  and  three  sense 
switches. 

Unique  system  advantages  Include  no  special  site 
preparation,  no  air  conditioning,  the  system  is 
portable,  and  ease  of  programming  and  debugging. 
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Melpar,  Ino. 

Outstanding  features  include  reliability,  automatic 
floating  point,  squ^e  root  cooaands,  and  full  word 
floating'  point  exponent. 


FUTURE  PLANS 

Manufacturer 

Magnetic  tape  will  be  awallable  in  the  near  future, 
as  soon  as  testing  is  cospleted. 

USASS  Special  Training  Dept. 

As  other  equipment  and  components  for  this  system 
become  available  and  as  they  Increase  the  effective¬ 
ness  of  the  training  offered,  they  will  be  'added. 
Offutt  ABB 

Two  magnetic  tape  input-output  units  are  to  1;>e  in¬ 
stalled  in  the  near  future.  The  counter  will  be 
sent  back  to  Autonetics  for  Dodification.  Antici¬ 
pated  time  necessary  for  modification  is  between 
50  and  90  days. 

Turner  APB 

Plan  to  add  magnetic  tape  input-output  system. 
Melpar,  Inc. 

Modifications  Include  off-line  Blexowriter  for  in¬ 
put  preparation  and  printing  of  results,  a  high¬ 
speed  punch,  a  Melpar-built  plotter  using  paper  tape 
input,  and  a  large-scale  open  shop  training  program. 
Hew  appilcatlons  expected  are  Interference  studies, 
satellite  tracldng,  operations  research  and  missile 
trajectories. 


INSTALLATIONS 

U.S.  Army  Combat  Developnent  Bixperimentation  Center 
Fort  Ord,  California 

U.S,  Aimy  Signal  School 
ADPS,  Officers*  Department 
Fort  Monmouth,  New  Jersey 

U.S.  Amy  Signal  School 
COHABC  Briefing  Team 
Fort  Monmouth,  New  Jersey 

U.S.  Army  Signal  School 
Special  Training  Department 
Fort  Monmouth,  New  Jersey 

jkkth  Reconnaissance  Technical  Oroup 
Analysis  Center 

Offutt  Air  Force  Base,  Nebraska 

1370th  p.  M.  vr. 

Turner  Air  Force  Base,  Georgia 

Institute  of  Technology  (Air  University) 

Wrl^t -Patterson  Air  Force  Base,  Ohio 

Autometric  Corporation 
331  W.  Wth  Street 
New  York  36,  S* 

Bfelpar,.  Inc. 

11  Galen  Street 
Watertown,  Massachusetts 
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MANUFACTURER 

North  American  Aviation,  Inc. 
Autonetlca  DivlBlon 


APPLICATIONS 

System  is  designed  for  general  jrurpose  computing. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Blnaiy  diglts/word 
Binary  diglts/lnstructlon 
Instructlons/word 
Arithmetic  system 
Instruction  type 
Number  range 


Binary 

40  including  sign  bit 
20  including  sign  bit 
2 

Fixed  and  floating  point 
One  address 

+1  X  2^^  Yo  -1  X  2^^ 


Floating  Point  Exponent  Range  (+  or  -lx  2^^) 
Instruction  word  format 


instruction 

Sign 

Bit 

Octal  Digits 
(^ration  Code 

Octal  Digits 
Address 

Half-Word 

Indicator 

Bit 

First 

(1/0) 

(XX) 

(xxxx) 

(1/0) 

Second 

Same  as  first  instruction 

Automatic  built-in  subroutines  Include  automatic 
conversion  from,  decimal  to  binary  during  Input. 

Registers  include: 

A  -  Accumulator  register 
R  -  Remainder  register 
B  »  Operand  register 
X  -  Exponent  register 
L  -  8-word  rapid  access  storage 
Y  -  S-word  rapid  access  storage 


INPUT 

Ifedia  Speed 

Paper  Tape  (Photoelectric)  400  char/sec  5  or  6  channel 
Typewriter  Manual 

Keyboard  on  Console  .  ■  Manual 

Input  can  be  either  command  format,  alphanumeric 
Infoimation,  or  decimal  numbers  from  paper  tape  atul 
typewriter  and  command  or  declimil  from  Keyboard  on 
console. 


OUTPUT 

Media  Speed 

Paper  Tape  20  char/sec  ^  OT  6  channel 

Typewriter  10  char/sec 

Nixie  Tubes  on  Console  0.^  milllsec/Nlxle 

Output  can  be  either  command  format,  alphanumeric 
information,  or  decimal  numbers  to  paper  tape:  and- 
typewriter  and  command  or  decimal  to  Nixie  tubes 
on  console. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Oirpe 

Diodes 

,HD2289 

Other 

Transistors 
AH  types 


(Quantity 

10,000 

2,000 

1,500 


CHECKING  FEATURES 


ARITHMETIC  UNIT 


Add 

Mult 

Div 


Incl  Stor  Access 
Micro sec 
1,980 
22,21:0 
22,71:0 


Construction  (Arithmetic  unit  otiLy) 


Exclud  Stor  Access 
Microsec 
SUO 

10,800 
10,800 


Transistors 
Condenser -diodes 
Tinlxig 
Operation 


1,500 
13,000 
Synchronous 
Sequent  lEil 


Echo  checKing  on  punch  and  typewriter. 
Verify  mode  on  tape  input. 


POWER.  SPACE.  WEIGHT.  AND  SITE  PREPARATION 


Power,  computer  0.6  Kw 
Volume,  ocjnputer 
Area,  computer 
Room  size,  computer 
Floor  loading 
Weight,  conputer 


5.1:  KVA 
6  cu  ft 
4  sq  ft 
One-man  office 
50  Iba/sq  ft 
205  lbs 


STORAGE 

No.  of  No.  of  Dec  Access 
Media  Words  Dlgits/Vord  Mlorosec 

Dish  Memory  (Main)  4,080  12  8,000 

DisK  Memory  (Rapid)  16  12  540 

Magnetic  Tape 

No.  of  units  that  can  be  connected  52  Units 
Channels  or  tracks  on  the  tape  5  Tracks/tape 

Transfer  rate  30,000  Char/sec 

Tape  units  have  not  yet  been  connected  to  the 
REPAC  Conputer  at  this  time. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  in  current  operation  1 

Hot  la  production 

PERSONNEL  REQUIREMENTS 

One  8-Hour  Two  8-Hour  Three  8-Hbur 
Shift  Shifts  Shifts 

Programmers  11  2 

Coders  1  2  .  3 

Training  made  available  by  the  manufacturer  in¬ 
cludes  Service  Engineer  Training  Sclaool  and  Programmex 
Training  School. 
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ADDITIONAL  FEATURES  AND  REMARKS 

Outstmdlng  featiires  include  comprehenBlye  control 
console  with  digital  display,  'built  in  floating 
point,  high-speed  reader,  and  magnetic-disk  meniory. 

This  computer  has  been  further  developed  Into 
KECOMP  Xt,  which  is  produced  in  quantity. 


INSTALLATIONS 

north  American  Aviation,  Inc. 
Autonetics  Division 
9150  East  li^erial  Hlgh'way 
Downey,  California 


851 


EEPAC 


MANUFACTURER 


RICE  UNIVERSITY 

Rice  University  Computer  Rice  University 


8,192  Word  Electrostatic  Memory 


Photo  hy  Bel  Air  -  Rice  University 


APPLICATIONS 

General  purpose  computing,  primarily  scientific 
applications . 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  numher  system 
Number  of  binary  digits  per  Word 
Number  of  instructions  per  word 
Total  number  of  instructions  decoded 


Binary 


54 

2  Approx. 


Arithmetic  system  Fixed  and  floating  point 

Instruction  type  One  address 

Two  short  addresses,  initial  fetch  and  final 
store  or  index  arithmetic  unit  are  possible. 

Hianber  range 

Fixed  point  0  to  1  -  2"  ' 

Floating  point  n  =  i  c  (2®) 

0  ^  0  1  -  0  <  e  «  31 


bice  UNIVERSITr  COMPUTER 
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Instruction  word  format 


6 

15 

6 

02 

15 

Initial  Fetch 

Operation 

Final 

Index  Modr' 

Address 

w/ Inflections 

Code 

Store 

iflcation.,' 

Inflections 

_ 

Automatic  •coding  - '  '  Assembly  system,  algebraic  coding 
system  being  ■written,  general  compiling  system 
being  designed. 

Registers  and  B-Boxes  Arlttoetic  registers  (5^ 
bl-ts):  U,R,S,  four  ten^Kirary  stores,'  Control  reg¬ 
isters  (15  bits):  El^t  Index  registers.  Including 
control  counter  and  pa'thflnder;  Eight  special 
purpose  regls-fcers. 


Operation 

Microseconds 

Add 

Mult 

Dlv 


ARITHMETIC  UNIT 

Jnci.  Stor. 
Access 

50 

85 

85 


Operation  times  are  for  floating  point. 
Construction  (Arithmetic  Unit  Only) 

1000  Vacuum  tubes 
60  Translators 
5000  Diodes 

Arithmetic  mode  Parallel 

Timing  Asynchronous 

Operation  Sequential 


Excl.  Stor. 
Access 

ho 

75 

75 


STORAGE 


Media 

Electrostatic  tubes 


Words  Digits 
8,192  8,192x5h 


Access 

Mlcrosec. 

10 

1 


Past  Flip-flop  Registers  h  4x54  1 

Magnetic  Tape 

Maximum  number  of  units  that  can  4  Units 

be  connected  to  the  system 

Maximum  number  of  characters  per  *430  Char/in. 
linear  inch  of  tape 

Channels  or  tracks  on  -the  tape  10  Track/tape 

Tape  B]?eed  75  In/sec 

Transfer  rate  *52,000  Char/sec. 

Start  time  •■  6  Millisec. 

Stop  time  6  Millisec. 

Average  time  for  experienced  *60  Seconds 

operator  to  change  reel  of  tape 

Physical  properties  of-tapo?-.;^, _ _  _ _ 

Width  3/4  Inches 

Length  of  reel  2,400  Feet 


INPUT 


Media 
Paper  Tape 
Magnetic  Tape 


Speed 

300  char/sec 
4,000  words/sec 


CIRCUff  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity  IVpe  Quantity 

Tubes 

5965  3i000  1858  256 

6147;  300 

Diodes 

T3G  15,000 

Transistors 

2H585  500  2H393  1,000 

2H598  400 

The  above  figures  are  for  tbe  final  machine  32K- 
word  memory.  The  I858  -tubes  are  used  in  the 
RADECHON  fast  storage  unit. 

CHECKING  FEATURES 

An  error  correcting  code  for  1  error/vord  operates 
vl-th  fast  memory  and  magnetic  -tape. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  coinputer'  “20  1C.W. 

Space,  caiputer  .  400  sq.  ft. 

Space,  air  conditioner  5  ft.  x  10  ft.,  blower 

Capaci-ty,  air  conditioner  I5  tons 

All  equlpsent  Ins-talled  in  an  ordinary  50  ft.  x 
50  ft.  room. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Number  In  current  operation  1 


COST,  -PRICE  AND  RENTAL  RATES 

The  computer  is  being  built  wi-th  financial  support 
by  -the  Atomic  Energy  Coaxnisslon  at  a  cost  of  approx¬ 
imately  ihoo.ooo. 

PERSONNEL  REQUIREMENTS 

For  One  Blhour  shift  during  the  construction  phase: 


Programmers  4 
Engineers  5 
Technicians  2 
Secre-tary  1 


INSTALLATIONS 

Rice  University 
Houston  1,  Texas 


FUTURE  PLANS 

Memory  capaci-ty  -will  be  expanded  to  32,768  word.e. 


OUTPUT 

Media  Speed 

Paper  Tape  60  char/sec 

Printer  600  llnes/mln 

Magnetic  Tape  108  char/line 

4,000  words/sec 


833 


RICE  umvERSirr  computer 


RPC  4000 

.Rojral  Ereclslon  Coaster  Model  kOOO 


MANUFACTURER 

Royal  McBee  Corporatlph 
Llbrascope,  Incorporated 


Ehoto  tiy  Royal  McBee  Corporation 


APPLICATIONS 

SyBtema  are  located  at  Port  Chester,  Hew  Xork  and 
Biirhank,  California,  laical  ezan^es  of  applica¬ 
tions  include  engineering,  e.g.  flight  simulation, 
thermal  distribution,  motor  fuel  blending,  heat 
exchanger  design,  hlf^vay  design,  water  network 
calculations,  electrical  power  loadflow  calculations, 
optical  ray  trace,  and  reduction  of  wind  tunnel  test 
data;  and  business  data  processing,  e.g.  x>foductlon 
control,  payroll,  accounts  receivable,  order  analysis, 
financial  statements.  Job  costing,  sales  analysis, 
quality  control,  and  operations  research. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system  Binary 

Binary  dlglts/word  32 

Binary  dlglts/lnstructlon  32 
Instructions  per  word  1 

Instructions  decoded  42 

Arithmetic  system  Fixed  point 

Floating  point  can  be  simulated 
Instruction  type  Two  address  (one  over  one) 

Humber  range  9  decimal  digits 

Instruction  word  format 


Sign 

Comnaiid 

Operand 

Address 

Hext 

Instruction 

Address 

Index 

Tag 

S 

1  4 

5  17 

18 

30 

51 

Arctomatlc  coding  Includes,  cosipllers,  assemblers, 
and  interpretitlve  systems. 
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Reglstere  Include  upper  accumulator,  lower  accumula¬ 
tor,  instruction,  index,  and  8008  memory  registers, 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Microsec 

Add  500  250 

Milt  17,000  17,000 

Div  17,000  17,000 

Construction  (Aritiimetio  unit  .only) 
iCransistors  and  diodes  are  employed  as  the  circuitry 
of  the  4000. 

Arithmetic  mode  Serial 

liming  Synchronous 

Operation  Next  instruction  designated 

STORAGE 

Average 

No.  of  No.  of  Access 

Words  Binary  Digits  Mlcrosec 

8,008  52  8,500 

INPUT 

Media  Speed 

Paper  Tape  (Photo  KLectric  5OO  char/sec 
Reader) 

Paper  Taw  (Tape  Typewriter  60  char/sec 
Reader) 

Punched  Card  Reader 
Magnetic .  Tape 

OUTPUT 

Media  Speed 

Paper  Tape  (High  Speed  500  char/sec 

Punch) 

Paper  Tape  (Tape  I^pewrlter  30  char/sec 

Punch) 

Tape  Typewriter  Print  12  char/sec 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Transistors  and  diodes  are  used  in  the  circuitry  of 
the  RPC-4000. 


COST,  PRICE  AND  RENTAL  RATES 


Cost  of  basic  system 

Computer  (including  one  Tape  !IVpe’'*ii'ter)  $87,500 

Additional  equipment 

Photo  Electric  Reader  15,000 

High  Speed  Punch  20,000 

Tape  Typewriter  (off  line)  1  5,000 

Rental  for  basic  system 

Comber  (including  one  Tape  l^pewriter)  $1,750 

Rental  additional  equipment 

Photo  Electric  Reader  300 

Elfdi  Speed  Punch  400 

Tape  Typewriter  (off  line)  ,150 


Maintenance  included  In  rental;  service  contract 
available  for  purchasers. 


PERSONNEL  REQUIREMENTS 

Personnel  requirements  will  vary  according  to  the 
applications  under  consideration  and  the  size  of 
the  system. 

The  basic  system,  l.e.,  con^Piter  and  tape  type¬ 
writer,  tends  towards  an  open  shop  type  operation; 
however,  since  the  system  Is  modular  and  up  to  17 
Input-output  units  (up  to  60  with  minor  modifica¬ 
tions)  may  be  employed  on-line  at  any  time,  the 
system  as  a  data  processing  system  would  tend  to¬ 
wards  a  closed  shop  type  operation. 

Training  provided  by  the  manufacturer  includes 
progranmlng  schools  for  users  at  no  extra  cost, 
local  assistance  by  applications  aneilyste  at  no 
cost,  and  maintenance  schools  for  users  at  a  nominal 
additional  cost. 


ADDITIONAL  FEATURES  AND  REMARKS 

System  Is  fully  transistorized,  large  memory-8008 
words,  programslng  flexibility,  hi^  operating  speeds. 
Index  Register  for  automatic  high  speed  address  mod¬ 
ification,  repeat  execution  feature,,  complete  memory 
search  of  8,000  words  in  2  1/2  to  4  seconds,  hl^ 
speed  input  and  output,  up  to  17  input-output  de¬ 
vices  (or;  \ip  tp)tO  with  minor  modifications),  parity 
chechl^  on  ^:i^t,  dual  access  and  hl^  speed  tracks, 
utilizes  lli9C120  volt  "house  current". 


Medium 

Magnetic  Drum 


CHECKING  FEATURES 

Parity  checks  are  Included. 


POWER,  SPACE,  WEIGHT,  AND  SITE. PREPARATION 


Power,  computer  O.725  Kw 

Volume,  computer  25.4  cu  ft 

Area,  computer  8.8  sq  ft 

Room  size  Depends  upon  equipment  configuration 

Floor  loading  78.2  Ibs/sq  ft 

600  lbs  concen  max 


length,  coBtputer 
Width,  computer 
Depth,  computer 
Wei^t,  computer 
Nonnkl  office  power 


46  3/4  in 
27  in 
34  3/4  in 

600  lbs 

'required. 


INSTALLATIONS 

Royal  McBee  Corporation 
"Port  Chester,  New  York 

Royal  McBee  Corporation 
Burbank,  California 


PRODUCTION  RECORD 

Humber  produced  to  date  10 

Humber  in  current  operation  2 

HuiJber  in  current  production  10 

Humber  on  order  '  '  75 

Anticipated  production  rate  10  per  month 

Time  required  for  delivery  4-6  months 
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RPC  9000 

Royal  EreclBlon  Computer  Model  90OO 


MANUFACTURER 

Royal  McEee  Corporation 
liltrascc^.  Incorporated 


APPLICATIONS 

located  In  Porrt  Cheater,  Kew  York  and  Burhank,  Cali¬ 
fornia,  system  is  designed  for  all  typical  hrusiness- 
type  data  processing  and  engineering  type  activities. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 

Decimal  digita/vord  12 

Decimal  digits/instruction  2 
Instructions  per  vord  6 

Instructions  decoded  45 

Arithmetic  system  Fixed  point 

Floating  point  can  be  simulated. 

Instruction  type  One  address 

Humber  range  12  decimal  digits 

Instruction  word  format 

Single  Character  Ccnaand,  Single  Character  Address: 
e.g.  the  command  may  be  F,  the  address  msy  be  P. 

Automatic  coding  Includes  compilers,  and  assemblers. 
Registers,  and  B-boxes  include  5  -  A^tbrnetlc  Regis¬ 
ters,  1  -  Command  Register,  and  1  -  Address  Register. 


ARITHMETIC  UNIT  .. 

Incl  Stor  Access  Bxclud  Stor  Access 
Average  Microsec  Mlcrosec 

Add  110  250 

Mult  2,860  l,9to 

Dlv  3,520  3,520 

Access  times  are  not  optimized. 

Construction  (Arithmetic  unit  only) 

transistors  and  diodes  are  esQiloyed  in  the  cir¬ 
cuitry  of  the  RPC-9000. 

Arithmetic  mode  Serial 

timing  Synchronous 

Operation  Sequential 


ihoto  by  Royal  McEse  Corporation 

STORAGE 

Ho.  of  Ho.  of  Access 

Media  Words  Digits  Microsec 

Magnetostrictive  77  O.88O 

Delay  Lines 

Magnetic  tape  80,000  960,000  1,785,000 

(per  xmit) 

Magnetic  tape  access  is  average  for  a  reel. 


INPUT 

Media  Speed 

Paper  tape  500  char/sec 

Cards  400  card^mln 

Paper  taw  (Punch  and  60  char/sec 

Reader) 

tape  typewriter  System 


OUTPUT 

Media  Speed 

Bigh  Speed  Baper  tape  ,3t®  char/sec 

■  Punch 

Punched  Card  Punch  100  caxds/mln 

High  Speed  On-line  667  or  1,000  llnes/mln 

Printer 

Paper  tape  Punch  and  30  char/sec 

Reader 

In  addition,  there  is  a  slower  speed  line  prlntesr 
at  150  lines  per  minute  and  the  typewriter  at  12 
characters  per  second  available  as  output. 


CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 

transistors  and  diodes  are  used  in  the  circuitry  of 
the  RH:~9000. 


RPC  9000 
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CHECKING  FEATURES 

Parity  checks  are  Included. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Pbwer,  computer  0.2  Kw 

Volume,  computer  43.4  cu  ft 

Area,  computer  12.4  sq.  ft 

Floor  loading  24.2  Ihs/sq  ft 

300  lbs  concen  max 
Wel^t,  computer  300  lbs 

Normal  office  power  required. 


PRODUCTION  RECORD 


Number  produced  to  date  10  .. 

Number  in  current  operation  4 

Number  in  current  production  25-30 

Number  on  order  50 

Anltolpated  production  rates  6  per  month 

Time  required  for  delivery  9  months 


COST,  PRICE  AND  RENTAL  RATES 


Cost  of  basic  system 

Computer  $60,000 

Tape  !Hyp6W:lter  System  5,000 

Magnetic  Tape  Storage  Unit  50,000 

32  word-expandable  Memory  Units  5,000 

Cost  of  additional  equipment 
Photo  ELeotrlc  Reader  $15,000 

Hlf^  S^ed  Punch  20,000 

Punch  and  Reader  2,500 

Punched  Card  Reader  20,000. 

Punched  Ceurd  Punch  25,000 

Line  Printer  (I50  1pm)  50,000 

Line  Printer  (1,000  1pm)  175,000 

Auxiliary  Magnetic  Tape  Storage  Unit-  -  ,.20,000 

Rental  for  basic  system 

Computer  $1, 200 

Tape  Typewriter  System  I50 

Magnetic  Tape  Storage  Unit  1,000 

32  word  expandable  Memory  Unit  100 

Rental  additional  equipment 
Photo  ELectrlc  Reader  300 

High  Speed  Punch  4o0 

Punch  and  Reader  75 

Punched  Card  Reader  400 

Punched  Card  Punch  450 

Line  Printer  (15O  1pm)  1,000 

Line  Printer  (1,000  1pm)  3,500 

Auxiliary  Magnetic  Tape  Unit  4oO 


Maintenance  Included  in  rental;  service  contract 
available  for  purchasers. 


PERSONNEL  REQUIREMENTS 

Personnel  requirements  will  vary  according  to 
the  applications  under  consideration  and  the  size 
of  the  system. 

Methods  of  training  made  available  by  the  manu 
facturer  are  programming  schools  for  users  at  no 
cost,  maintenance  schools  for  users  at  a  nominal 
additional  cost,  and  local  assistance  by  applica¬ 
tions  analysts  at  no  cost  to  user, 


ADDITIONAL  FEATURES  AND  REMARKS 

Fully  transistorized,  random  in-line  processing, 
extremely  hi^  speed  processing,  compatible  with 
any  alphabetic  or  numeric  "account  number"  system, 
complete  file  search  -  every  record  inspected  on 
every  cycle,  data  parity  checked,  all  data  in  deci¬ 
mal  form,  internally  stored  program,  tape  cartridges 
easily  Interchanged,  up  to  30  input-output  devices 
operating  simultaneously,  overlapped  functions, 
modular  construction  throughout,  efficient  program 
storage-2  characters  per  instruction,  fully  auto¬ 
matic  operation. 


INSTALLATIONS 

Royal  McBee  Corporation 
Port  Chester,  New  York 

Royal  McBee  Corporation 
Burbank,  California 
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RW  300  MANUFACTURER 

Thompson  Ramo  Wooldridge  Computers  Company  Thompson  Ramo  Wooldridge  Computers  Company 

Model  RW  500 


APPLICATIONS 

Manufacturer 

Airtomatlc,  on-line,  real-time  uses  include  indus¬ 
trial  process  control,  process  data  logging,  pilot 
plant  operation,  quality  control  testing,  electronic 
or  electromechanical  systems  checkout,  test  stand 
data  acquisition  and  data  reduction.  Off-line  uses 
include  general  purpose  computing. 

System  has  built-in  analog-digital  conversion  logic. 
Programming  is  not  required  to  store  analog  data  in 
memory.  System  has  built-in  digital-analog  conver¬ 
sion  logic.  Program  is  required  only  to  change  the 
output  values. 

national  Aviation  Facilities  Experimental  Station 
Located  at  the  NAFEC,  Federal  Aviation  Agency,  Atlan¬ 
tic  City,  New  Jersey,  the  system  is  used  for  air 
traffic,  control  simulation,  and  tennlnal  area  se¬ 
quencing  control  for  the  Idlewild  area.  Twenty  sim¬ 


Photo  by  Thompson  Bamo  Wooldridge  Computers  Company 


ulators  via  analog  tieup  are  connected  to  the  5OO  for 
input  and  digital  displays  are  oomeoted  for  output. 
With  these,  a  simulation  of  aircrsift  in  the  terminal 
area  and  the  IFR  Room  are  produced  for  testing  man- 
machine  automizatlon  of  hir  traffic  control. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

internal  number  system  Binary 

Binary  diglts/word  17  bits  plus  1  sign  bit 

Binary  dlglts/lnstruotion  36  (2  words) 

Instructions  per  word  one-half 

Instructions  decoded  21 

Arithmetic  system  Fixed  point 

Instruction  type  Two  address  (one  plus  one) 


HW  500 
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Vatlonal  Ariatlon  Facilities  Bqwrlmental  Station 
(FAA) 


niiBber  range 
Instruction  vord  format 
WORD  CBE  a  WOI 


i  (2^®  -  1) 


WORD  TWO 


Execution 

Code 


Operand 

Address 


18  14 

13  1 

Operation 

Hext  Instruction 
Address 

Autcmatio  'built-in  subroutines  include  a  program 
loader. 

Automatlo  coding  features  include  "OTOS",  a  routine 
for  compiling  optimum-coded  computer  program  from 
sequential,  symbolic  listing,  and  "SAFARI",  an  assem¬ 
bly  and  interpretive  program  for  scientific  problems. 

Registers  include  an  A  register  (accumulator),  a 
B  register  (lower  accumulator),  3  one-word  control 
registers,  and  an  output-buffer  register  (l8  bits). 


Photo  by  Thompson  Ramo  Wooldridge  Computers  Company 


ARITHMETIC  UNIT 

Manufacturer 

Incl  Stor  Access  Exolud  Stor  Access 
Mlcrosec  Mlorosec 

Add  T8.0  780 

Mult  2,990  2,990 

Dlv  5,120  5,120 

Construction  (Arithmetic  xmit  only) 

Transistors  approx.  58O 

Diodes  approx.  4,000 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Zero  access  for  optimum  coding 
6,330  mlorosec  avg.  access  for  sequential  coding 


RW  300 


STORAGE 


Manufacturer 

Ho.  of  No.  of  Access 

Media  Words  Binary  Digits  Mioroseo 

Magnetic  Drum  7>936  18  x  7>938  or  8,330  avg. 

15,520  18x15,520 

Magnetic  drum  contains  32  words  of  fast-access 
memory;  2,080  microsec  avg. 

The  8,330  mioroseo  average  access  is  for  general 
storage  only. 

Magnetic  Tape  - 

No.  of  units  that  can  Be  connected  8  Units 
No.  of  ohars/linear  inch  of  tape  2^0  Char/inch 
Channels  or  tracks  on  the  tape  8  Traoks/ta; 

Blank  tape  separating  each  record  0.5  Inches 
Tape  speed  75  Inches/sei 

Transfer  rate  2,560  Words/seo 

Start  time  less  than  5  MiUisec 


No.  of  units  that  can  be  connected  8  Units 
No.  of  ohars/linear  inch  of  tape  2^0  Char/inch 
Channels  or  tracks  on  the  tape  8  Traoks/tape 

Blank  tape  separating  each  record  0.5  Inches 
Tape  speed  75  Inches/sec 

Transfer  rate  2,560  Words/seo 

Start  time  less  than  5  MiUisec 

Stop  time  less  than  5  MiUisec 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

The  magnetic  tape  system  is  avaUable  in  I50  and 
240  lines  per  inch  models;  the  figures  above  are 
for  the  240  ilnes/in  model. 

The  tape  system  can  be  purchased  compatible  with 
both  HW  300  and  IBM  709  equlpnent. 

National  Aviation  Facilities  Experimental  Station 

Access 

Microsec 

Media  No .  of  Words  Average  • 

Drum  7,936  830 

Core  Buffer  128  2I5/128 

words 


Manufacturer 
Media 
Paner  Tape 


INPUT 


Speed 

10  char/sec 
60  char/sec  optional 
Up  to  5^0  bits  avails 


Digital  On-off  Signals  Up  to  54-0  bits  available 
Analog  Continuous.  Up  to  1,920  sam- 

ples/sec  and  1,024  channels  of  input 
National  Aviation  Facilities  Experimental  Station 
Keyboard  (Flexowrlter)  9  char/sec 
Paper  Tape  (Ferranti)  60  char/sec 
Magnetic  Tape  lj92P  words/sec 

Analog  128  10  bit  words 

Digital  700  mioroseo 

Paper  tape  is  8  level.  Analog  output  is  updated 
every  2.1  seconds.  The  digital  output  is  up  to  I8 
bits  at  a  time. 


OUTPUT 

Manufacturer 

Media  Speed 

Automatic  Typewriter  10  char/sec 

Several  typewriters  can  be  operated  simultaneously. 
Paper  Tape  Punch  10  char/sec 

60  char/sec  punch  optional 
Aneilog  Continuous  up  to  128 

Digital  On-off  Signals  Up  to  540  bits  available 

The  EW  300  is  unique  in  that  the  input -output, 
buffering,  selection,  and  analog-digital  conversion 
equipment  are  an  Integral  part  of  the  computer  and 
operate  completely  independently  of  the  program.  The 
HW  300  can  therefore  be  connected  directly  to  meas¬ 


uring  Instruments  and  control  devices. 

National  Aviation  Facilities  Experimental  Station 
Media  Speed 

Typed  Page  (Flexowrlter)  9  char/sec 
Paper  Tape  (Flexowrlter)  9  char/sec 
Paper  Tape  (Teletype)  60  char/sec 
Magnetic  Tape  1,920  words/sec 

Digital  700  microsec 

Paper  tape  is  8  level.  Digital  output  is  up  to  I8 
bits  at  a  time. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

d^pe  Quantity 

Tubes  13 

Diodes  4, 000 

Transistors  580 

Magnetic  Cores  2,304 

The  tubes  are  used  only  in  the  power  supply.  The 
magnetic  cores  are  used  in  the  tape-to -computer 
buffer  storage.  The  diode  and  transistor  quantities 
are  approximate. 


CHECKING  FEATURES 

Manufactxirer 

There  is  an  optional  parity  bit  on  the  Flexowrlter 
input/output . 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  0.5  Kw  J20  Volts  60  cps 

Volume,  computer  33.5  cu  ft 

Area,  computer  11.2  sq 

Hoorn  size  Small 

Wei^t,  computer  600  lb. 


60  cps 


Volume  figure  does  not  include  inpu. -output  equip¬ 
ment. 

National  Aviation  Facilities  Experimental  Station 
Power,  computer  1  Kw 

Volume,  computer  72  cu  ft 

Area,  computer  I8  sq  ft 

Room  size  8  ft  x  10  ft 

Floor  loading  40  Ibs/sq  ft 

90  lbs  concen  max 

Wel^t,  computer  JOO  lbs 

Room  is  kept  below  86  F  by  building  air  condition¬ 
ing. 

False  floors  for  cable  runs  is  Installed. 

Humidity  and , temperature  is  controlled  at  72°F  and 
505^  relative  hmldlty. 


PRODUCTION  RECORD 

Manufacturer 

Nurber  in  current  operation  I8 

Anticipated  production  rates  4  per  month 

Time  required  for  delivery  6  months 


HW  300 


840 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Price  of  'ba^io  computer  (includes  automatic  type- 
vriter  and  paper  tape  punch)  is  $98>O00; 

Price  of  input-output  system  (Analog),  optional 
equipment,  control  console,  and  magnetic  tape  units, 
is  available  .on  request. 

On-call  maintenance  contract  and  full-time  mainte¬ 
nance  contract  are  available. 

National  Aviation  Facilities  Experimental  Station 

The  price  of  the  basic  computer,  a  Ferranti  Hl^ 
Speed  Punch,  an  input -output  distribution  panel,  a 
real  time  clock,  one  analog  to  digital-digital  to 
analog  converter  and  4  magnetic  tape  unite  cost 
$212,920. 

Two  data  flow  systems,  64  analog  input  channels, 

36  analog  output  channels,  504  digital  outputs,  and 
288  digital  Inputs  cost  an  additional  $90,675" 

Rentals  for  these  are  $5,962  and  $2,589  per  month, 
respectively. 

Maintenance/service  contract  is  $3,000/month. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

After  Installation,  the  system  is  designed  to 
operate  24  hrs/day,  365  days/year,  with  no  direct 
supervision.  For  3-8  hour  shifts,  3  operators 
and  1  technician  are  needed. 

Training  made  available  by  the  manufacturer  to 
the  user  includes  Programming  course  (2  weeks  to  4 
weeks),  a  Theory  of  Operation  course  (5  weeks),  and 
a  Maintenance  course  (4  weeks).  Operators  are  train¬ 
ed  on  site.  All  but  maintenance  course  are  free  of 
charge  at  Beverly  Hills  facility. 

National  Aviation  Facilities  Experimental  Station 

One  8-Hbur  Shift 


Programmers  6 
Coders  2 
Clerks  1 
Librarians  1 


Operation  tends  toward  open  shop. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

The  system  is  designed  and  built  for  continuous 
(24  hrs/day,  365  days/yr)  operation  under  normal 
environmental  conditions  in  process  plant  control 
rooms.  It  is  completely  transistorized  except  for 
the  power  supply.  Less  than  Vfi  unscheduled  down 
time  experience  in  the  majority  of  installations. 
These  remarks  are  based  on  approximately  48  opera¬ 
ting  months  in  actual  control  installations. 

National  Aviation  Facilities  Experimental  Station 
Average  error-free  running  period  40  Hours 
Good  time’"  '  4o.O  Hburs/Seek  (Average) 

Attempted  to  run  time  4o.5  Eours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  Nov  59  to  Apr  60 
Passed  Customer  Acceptance  Test  Nov  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  Include  integration  of  analog/ 
digital  conversion  equiiment  in  one  package,  high 
reliability,  and  compact  size. 

Unique  system  advantages  are  that  one  system  can 
measure  process  conditions,  compute  proper  settings 
for  optimum  process  operation,  and  automatically 
control  process  variables. 

A  typical  KW  300  reactor  monitoring  system  includes 
an  RW  300  Digital  Control  Computer  as  the  central 
unit;  the  required  analog  and  digital  Input-output 
equipment;  standard  measuring  and  sensing  Instruments 
such  as  compensated  and  uncompensated  ion  chambers 
and  scintillometers,  and  pressure,  temperature,  and 
flow  sensors;  indicating  devices;  and,  where  desir¬ 
able,  control  devices  actuated  by  the  computer.’ 

..  In.  operation,  the  RN  30O  continuously  scans  the 
Instruments  connected  to  it,  converts  analog  and 
other  readings  to  binary  digital  form,  calculates 
corrections  for  measured  values  where  necessary, 
compares  these  veilues  against  predetermined  limits, 
actuates  alarm  and  warning  devices  when  limits  are 
exceeded,  and  prints  out  measured  and  calculated 
data. 

To  insure  that  the  protection  of  continuous  moni¬ 
toring  is  available  without  Interruption,  two  RW  3OO 
computers  can  operate  in  parallel  (as  is  the  case  in 
two  nuclear  power  station  installations  in  France), 
with  both  machines  receiving  all  input  data  and  mak¬ 
ing  all  calculations.  Only  one  of  the  computers 
operates  the  automatic  typewriters,  the  alarm  devices, 
and  the  other  output  devices.  If  that  computer 
stops  or  makes  a  mistake,  the  other  computer  auto¬ 
matically  takes  over  the  output  device  communica¬ 
tions. 

Alternatively,  the  first  computer  mlg^ht  have  the 
single  function  of  alarm  scanning,  with  the  second 
computer  and  the  tape  unit  used  for  computations, 
statlstloai  correlations  and  trend  analyses,  data 
logging,  processing  of  historical  data  read  into 
the  computer  from  the  tape,  and  control  of  reactor 
and  power  plant  variables,  as  well  as  backing  up 
the  alarm  scanning  coi^futer. 

National  Aviation  Facilities  Ibq>erlmental  Station 

The  RW  300  is  unique  in  that  the  input-output, 
buffering,  selection,  and  analog  to  digital  conver¬ 
sion  equipment  has  been  made  an  Intergal  part  of 
the  computer. 

Magnetic  tapes  are  stored  in  metal  cabinets  in 
the  computer  room  with  temperature  and  humidity 
controls. 


INSTALLATIONS 

National  Aviation  Facilities  Experimental  Station 
Federal  Aviation  Agency 
Atlantic  City,  New  Jersey 


RW400 

Polymorphic  Bata  ErOcessing  Systems  IfccLel  BW  400 


MANUFACTURER 

Ramo  Wooldridge  Division 
©lompson  Remo  Wooldridge  Division 
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Photo  by  Ramo  Wooldridge  Division,  Thompson  Ramo  Wooldridge,  Inc. 


APPLICATIONS 

General  or  special  purpose  data  processing  and  real¬ 
time,  on-line,  instrumentation,  data  processing. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/vord  26  +  2  parity 

Binary  digits/instruction  26 

Instructions  per  word  1 

Instructions  decoded  58 

Arithmetic  system  Fixed  point 

Instruction  type  Two  address 

System  has  some  3-address  capability,  due  to 
special  instruction?. 

Instruction  word  format 


26  21 

20  11 

H 

0 

H 

Op  Code 

First  Operand 
Address  I 

Second  Operand  & 
Result  Address 

Registers  Include  an  exchange  register,  an  instruc¬ 
tion  register,  a  program  counter,  accumulator  (A), 
accumulator  extension  (b),  and  a  sense  register. 


ARITHMETIC  UNIT 

Inol  Stor  Access 
Mlcrosec 

Add  36  (555555+555555) 

Mult  80  555555x5555)  , 

Div  '  128  (3086108025/5555) 

Arithmetic  unit  is  constructed  of  transistors. 
Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Concurrent 


I 


STORAGE 


Access 

Ho.,  of  Words  Mlcrosec 

Magnetic  Core  Varlablej  7  char/vord  10 

Magnetic  Drum  8,192  eaohj  7  char/word  8,500 

Modules 

A  variatle  number  of  drums  and  core  units  may  be 
added.  The  characters  are  numeric. 

Magnetic  Tape  Modules 
No.  of  units  that  can  he  connected 
No.  of  alpha  chars/llnear  inch 
Ho.  of  numeric  chars/llnear  inch 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel 
Physical  properties  of  tape 


61t-  Units 
400  Chars/lnch 
700  Chars/lnch 
16  Tracks/tape 
1.25  Tnches 
150  3nehes/sec 
105,000  Chars/sec 
1.5  Milllsec 
1.5  Mniisec 

30  Seconds 


Width 

length  of  reel 
Composition 


1  Jnch. 
2,400  Feet 
Ifylar 


INPUT 

Media  Speed 

Peripheral  Buffer  8,192  words 

■(Drum)  3,600  rpm  -  8.5  ms  av.  access 

Up  to  32  iny^t/output  devices  may  he  connected  to 
a  peripheral  'buffer  Incl.  flexowrlters,  consoles, 
card  readers,  etc. 

Central  Exchange  3?  mlcrosec. connect  speed 

For  direct  connect  of  Input  devices  to  system, 
card  read,  tape  read,  flexo,  etc. 

Cards  2,000  ca:^8/mln 

Variable  read  format  Is  utilized. 


OUTPUT 

Media  Speed 

Typed  Page  (Flexowrlter)  10  char/sec 
ftper  Tape  (Flexowrlter )  10  char/sec 
Printer  (An^ex)  900  llnes/mln 

Plotter  lines  «  25  Incrcnents/mlh 

8yidx>l8  ra  50/mln 

Card  Punch  —etc. 

The  Flexowrlter  Is  modified  for  edge-punched  cards 
and  7  level  paper  tape,  read  and  punch.  32  Ue 
connected  to  one  peripheral  buffer. 

Additional  Input/output  devices  Include  a  display 
and  analysis  console  and  a  data  coammlcatlon  con¬ 
sole. 


POWER.  SPACE.  WEIGHT^  AND  SITE  PREPARATION 


size,  weight  and  power  requirements  for  some  typical  EW  400  modules.  A  false  floor  ftor  cabling  Is 
recommended. 


Mechanical 


Item 

1 

Dimensions 

(feet) 

L.  W.  H. 

Weight 

(lbs) 

Power  (KW) 
Requirements 

Blower 
Capacity 
cu  ft/mln 

Beat 

Dissipation 

BTU/mln 

Computer  Msdule 

8 

2 

T 

1,800 

2.665 

1,866 

152 

Buffer  Module 

6 

2 

T 

1,450 

2.545 

1,474 

145 

Tape  Module 

2 

2 

7 

1,000 

1.460 

392 

85 

Tape  Adapter 

2 

2 

T 

1,000 

1.200 

39e 

68 

Central  Exchange  (large) 

8 

2 

T 

2,000 

4.445 

1,866 

255 

Central  Exchange  (small) 

6 

2 

T 

1,450 

2.755 

1,474 

160 

Drum  Module 

2 

2 

T 

1,000 

0.460 

3SC 

26 

Printer,  ELec.  (large) 

Printer,  Mich. 

8 

2.5 

2 

3.5 

7 

2 

1,900 

300 

9.655 

1,866 

550 

Peripheral  Buffer 

8 

2 

7 

1,800 

5.925 

1,866 

225 

Display  Buffer 

4 

2 

7 

1,100 

0.540 

784 

31 

Flexowrlter 

Sinai  1 

100 

0.250 

_  _ 

15 

Plotter 

6 

4 

3 

1,500 

1.000 

57 

PRODUCTION  RECORD 


Number  produced  to  date  4 

Humber  In  current  operation  3 

Humber  In  current  production  2 

Humber  on  order  4 

Time  required  for  delivery  9  months 


COST,  PRICE  AND  RENTAL  RATES 

Price  on  a  per  module  basis  Is  available  on 
request. 

Maintenance/service  contracting  is  available. 
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RELIABILITY,  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

The  KW  400  was  designed  as  the  AN/FSQ  27  and  meets 
the  required  Military  Specifications  in  construc¬ 
tion  and  reliability. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  a  multiple  input- 
output  capability,  ful].  parallel  processing  capa¬ 
bility,  limited  only  by  size  of  the  particular 
installation  and  a  distributed  memory  and  control. 

tfaique  system  advantages  include  expandability 
and  flexibility.  System  can  be  a  mnan  tailored 
Installation  and  then  be  expanded  by  addition  of 
related  modules  to  meet  new  or  more  stringent  re¬ 
quirements.  Expansion  does  not  necessitate  re-pro¬ 
gramming. 

I^rogramming  Convenience.  The  natural  format  of 
the  two-address  instruction  logic,  augmented  by 
three  arithmetic  modes  (replace,  hold  and  store), 
makes  powerful  concise  programming  easy.  The  38 
basic  instructions  are  readily  learned,  and  easily 
applied.  They  are  sufficiently  generalized  and 
varied  to  permit  expansion  in  accordance  with  the 
programming  situations.  A  programmer  is  thus  able 
to  employ  the  full  power  of  the  computer  to  every 
problem  rather  than  that  defined  by  his  own  subset 
of  an  overly  long  and  randomly  evolved  instruction 
list.  The  direct  access  of  computer  instructions, 
via  the  indirect  addressing  and  address  Incrementing 
feature,  to  data  in  a  connected  buffer's  storage 
minimizes  data  transferral  housekeeping.  The  buffer's 
self-instruction  ability  maximizes  computer  utility 
by  providing  parallel  data  acquisition  while  com¬ 
puting  is  taking  place.  Programmed  control  over 
the  ccmputer's  response  to  externally  Inltiabed 
"alert"  signals  permits  nondlsruptive  handling  of 
system  Interrupt  requests.  The  generalized  input- 
output  instructions  make  man-machine  communication 
devices  operable  as  Integral  parts  of  the  HW  400 
system. 

For  this  type  of  programming  the  computation 
system  provides  a  mnemonic  compiler  system,  necess¬ 
ary  input-output  routines,  basic  scientific  subrou¬ 
tines,  and  diagnostic  routines  such  as  selective 
output,  trace,  and  dung. 

Types  of  service  routines  include: 

"Dump"  routines  enable  the  programmer  to 
obtain  printed  listings  Of  the  contents  of  computer 
and  buffer  core  storage. 

Dtuffl  and  magnetic  tape  dumps. 

Magnetic  tape  editing  routine. 

Program  analyzer  routine. 

Tracing  routine. 


Types  of  scientific  subroutines  include: 

Fixed  point  elementary  functions  -  trigonom¬ 
etric,  logarithmic,  and  exponential. 

Fixed  point  numerical  integration. 

Binary  to  binary  coded  decimal  conversion. 

Interpretive  multipreclslon  floating  point 
abstraction. 

Many  other  routines  are  being  written  to  provide  a 
complete  service  package. 

The  RW  400  is  a  unique  data  processing  system 
which  permits  many  new  programming  techniques.  For 
example,  many  computations  divide  naturally  Into 
Independent  but  related  parts.  These  independent 
parts  may  be  programmed  for  separate  computers  with¬ 
in  the  EW  400  system.  The  separate  computations 
may  proceed  simultaneously  with  resultant  low  execu¬ 
tion  time.  New  programming  teclmlques  are  developing 
methods  of  employing  more  than  one  computer  for 
economical  higi-speed  solution  of  problems  which  do 
not  separate  naturally  into  independent  parts. 

EW  too  Module  Descriptions 
Central  Exchange  CX-toO  and  Interim  Exchange  IX-400 

The  IX-toO  or  CX  400  provides  all  of  the  ocmmuni- 
cation  paths  between  modules  of  the.  system.  Its 
size  is  dependent  upon  the  number  of  required  paths. 
The  interim  exchange,  a  transistor-diode  device, 
is  adequate  for  small  systemsj  for  large  systems  the 
central  exchange,  a  transfluxor  device.  Is  available. 
Features  of  the  exchanges  are  as  follows: 

The  exchange  function  at  electronic  speeds. 

The  exchange  is  controlled  by  both  computer  and 
buffer  modules. 

All  transmission  formats  are  standard. 

Unidirectional  transmission  is  employed. 

Each  exchange  itself  can  be  Increased  in  capac¬ 
ity  by  adding  more  channels. 

The  EW  hOO  central  or  interim  exchange  performs 
a  function  similar  to  a  telephone  exchange.  On  re¬ 
quest,  it  will  set  up  a  communication  path  between 
modules  of  the  system.  Several  coramunicatlon  paths 
between  different  pairs  of  modules  can  exist  at  any 
given  time;  however,  a  request  for  connection  to  a 
module  in  use  will  result  in  a  "busy"  signal.  It 
is  convenient  to  think  of  the  central  exchange  as  a 
rectangular  array  of  crosspoints,  having  computers 
:aad  buffers  positioned  along  one  axis,  and  devices 
to  which  they  can  connect  along  the  other  axis. 

Only  CM  400'b  and  BM  toO's  can  request  connections; 
hence  these  are  the  executive  elements.  EW  400 
modules  communicate  in  a  standard  format,  and  can 
be  connected  into  the  central  exchange  in  an  arbi¬ 
trary  poisiton;  however,  since  buffers  and  computers 
must  communicate,  each  buffer  has  a  position  on  both 
axes  of  the  crosspolnt  array. 


RW  too 
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In  its  injiLementatlon  the  central  exchange  hears 
little  resemblance  to  the  telephone  exchange.  A 
conversation  path  actually  consists  of  37  lines  In 
parallel,  and  the  Information  rate  through  the  ex¬ 
change  can  be  as  hl^  as  1*00,000  bits  per  second 
per  line.  Comectlons  are  mode  at  electronic  ^eeds. 

Conputer  tbdule,  CM  1*00 

The  CM  1*00  is  a  hi^-speed,  general-purpose  digi¬ 
tal  computer  vhdch  is  housed  in  a  four-bay  cabinet 
approximately  7  feet  hie^,'  8  feet  wide,  and  2  feet 
deep.  The  characteristics  and  capabilities  of  the 
CM  1*00  are  described  in  the  foUoBlng  paragraphs;' 

Hl^-Speed  Operations:  There  are  38  internal 
Instructions  for  arithmetic  and  logical  operations. 
The  CM  1*00  is  a  parallel  binary  computer.  The  com¬ 
puter  instruction  word  is  26  bits  long  and  has  two 
10-bit  addresses  and  a  6-blt  operation  code.  A 
typical  instruction  line,  including  both  memory 
accesses,  is  1*0  microseconds,  an  add  operation  is 
performed  in  35  microseconds,  and  a  multiply  opera¬ 
tion  is  performed  in  80  microseconds.  Five  general 
external  (input-ou-tput)  instructions  are  provided. 

The  computer  instructions  have  two  addresses. 

The  set  of  arltlmetlc  instructions  has  been  chosen 
in  a  manner  to  effectively  provide  three-address 
efficiency  in  many  cases.  Each  of  the  arithmetic 
operatlons-addltlon,  8ubtractlon>  multiplication, 
divlElon,  square  root  of  a  sum,  occur  in  three  modes: 
replace,  hold  and  store.  In  the  replace  mode,  a 
division  operation,  for  example,  calls  out  two 
operands  -  the  divisor  and  dividend  -  from  the  ad¬ 
dresses  specified  by  the  instruction.  After  com¬ 
pletion  of  the  operation,  the  quotient  is  stored 
in  one  of  the  operand  locations.  In  the  hold  mode, 
the  same  process  occurs  except  the  quotient  is  held 
in  the  accumulator  and  is  not  stored  in  memory.  In 
the  store  mode  of  division,  the  divisor  is  obtained 
from  any  address  in  memory  but  the  dividend  is  taken 
as  the  number  retained  in  the  accumulator  at  the 
end  of  the  preceding  instruction.  The  quotient  is 
then  s'tored  in  the  location  specified  by  the  second 
address  of  the  instruction.  These  three  modes  pro¬ 
vide  practically  all  of  the  one  and  two  address 
cambinatlons  desired  for  arithmetic  operations. 
Special  Interpretation  is  made  of  addresses  contain¬ 
ing  all  zeros  or  all  ones  -  the  latter  providing 
access  to  operands  or  result  locations  to  the  memory 
of  a  connected  buffer  module. 


Memory.  The  CM  400  has  a  l,02l*-'wbrd  random 
access  magnetic  core  memory.  The  read-write  cycle 
time  is  10  microseconds.  Stored  words  are  28  bits 
long  -  26  bits  of  information  and  2  parity  bits. 

,  Interrupt  Capability.  Au-tcmatlc  interrupt  of  a 
CMf  1*00  is  controlled  by  the  masking  action  of  an 
internal  sense  register  which  is  under  program  con- 
■  trol.  Interrupts  may  be  due  to  "master"  ccmputer 
intervention,  alerting  signals  from  external  system 
modules,  and  internal  conditions  such  as  overflow. 
An  interrupted  CM  1*00  may  be  programmed  to  process 
the  condition  that  caused  the  interrupt.  It  then 
returns  to  its  normal  sequence  of  operations  at  the 
point  of  Interruption. 

In  more  detail,  each  compter  has  a  20-blt  sense 
register  which  permits  program-controlled  interrup¬ 
tions.  Each  flip-flop  of  this  register  senses  an 
alert  signal.  If  an  alert  signal  becomes  true  and 
the  sensing  flip-flop  is  also  true,  then  a  program 
interrupt  occurs.  Interruption  causes  the  conputer 
program  to  next  take  the  Instruction  stored  to 
address  zero.  This  instruction  causes  the  program 
to  jump  to  an  "interrupt"  subroutine.  Conventional 
instructions  are  used  to  save  the  contents  of  the 
arithmetic  registers  and  the  address  at  which  to 
reenter  the  Interrupted  program.  Thirteen  of  the 
twenty  alert  conditions  can  be  arbitrarily  assigned 
from  external  sources.  The  reitialning  conditions 
arise  frcm  internal,  sources  suich  as  overflow, 

"ready"'  or  other  status  signals  received  during 
standard  connunlcatlon. 

Switching  Capability.  A  CM  1*00  may  connect  it¬ 
self  through  the  central  exchange  to  any  available 
buffer  module,  tape  module,  tape  adapter,  drum 
module,  printer  module,  peripheral  buffer,  or  dis¬ 
play  buffer.  Connections  are  made  within  the  cen¬ 
tral  exchange;  All  modules  commuhlcate  over  iden¬ 
tical  standard  cables. 

The  system  ne'twork  of  alert  signals  of  the  Btf  1*00 
is  required  in  multiple  computer  systems  to  permit 
one  computer  to  control  the  operation  of  other 
computers.  It  allows  the  system  to  efficiently 
accept  infrequently  occurring  asynchronous  input 
signals,  and  can  be  used  to  implement  the  timing  of 
certain  kinds  of  computer  operation.  Alert  signals 
are  extremely  useful  for  indication  of  operator 
requests,  causing  pronrpt  response  to  queries  or  mod¬ 
ifications  of  console  displays.  If  two  or  more 
occur  simultaneously,  the  resulting  interrupts  are 
processed  to  a  specifiable  order  or  priority. 

FUTURE  PLANS 

Plans  Include  a  new  32,000  -word  memory,  -word  length 
up  to  1*8  bits,  optlomil,  and  automatic  floating 
point. 
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SCRIBE 

Scoring  and  Data  !EranBcription  Coarputer 


MANUFACTURER 

United  Aircraft  Corporation 
Horden  Division 


Hioto  by  Educational  Testing  Service 


APPLICATIONS 

Manufacturer 

System  is  used  fpr  Special  purpose  data  processing 
and  off-line  scoring  and  transcription,  with  general 
applications  to  topologically  equivalent  systems. 

Educational  Testing  Service 
Located  at  Erinceton,  Hew  Jersey,  the  SCRIBE  con¬ 
sists  of  a  paper  handler  and  mark-sensing  unit,  a 
processing  unit  and  a  card  punch.  It  is  designed 
primarily  for  the  processing  of  test  answer  sheets. 
As  a  data  processor  and  transcriber,  it  processes 
up  to  2,2^0  pencil  marks  on  one  side  of  one  8  1/2”  x 
11"  sheet  of  paper  onto  one  punched  card  at  the  rate 
of  100  sheets  per  minute. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Msmufacturer 

Internal  number  system  Binary  Coded  Decimal 
Decimal  dlgits/word  ^  Variable 

Binary  digits/instruction  5 
Instructions  per  word  Variable  1  to  5 

Instructions  decoded  15 

A  single  bit  adder  is  used. 

Instrpctiion  type  One  address 

Humber  range  0  -  999 

Instruction  word  format  is  variable. 


A  wired  projpram  interpreting  core  memory  is  used. 

The  equipnerit  is  a  special  purpose,  data  processor 
used  mainly  for  the  scoring  and  transcription  of 
answer  sheets.  It  can  be  used  for  other  topologically 


equivalent  documents.  It  is  programmed  by  scanning 
an  array  sheet  which  is  marked  in  accordance  with 
the  identification  instructions  and  their  addresses. 
A  drum  memory  with  2^  answer  keys  is  used  for  auto¬ 
matically  scoring  as  many  as  6  different  keys  indi¬ 
cated  on  an  answer  sheet. 


ARITHMETIC  UNIT 

Manufacturer 

Construction  (Arlthmatlc  unit  only) 

Transistors  and  diodes  are  used  in  a  single  bit 
adder.  i 

Serial  ! 

Synchronous 
Sequential 


STORAGE 

Ho.  of  Access 

Bits  Mlcrosec 

IT  U 

to  IT, 000 

The  drum  memory  also  contains  two  l*80-bit  reclrcu- 
latlng  registers  for  output  buffering  to  card  punch. 


Arithmetic  mode 

Timing 

Operation 


Manufacturer 
Mo.  of 

Media  Words 
Core  600 
Drum  784 


SCRIBE 


846 


I 

i 


INPUT 

Memufaoturer 

Medium  ,,  Speed 

8  1/2  X  11  inch  Sheet  100  sheets/mln 

(2240  marking  positions) 

The  sheet  is  arranged  into  40  positions  per  row 
and  a  maximum  of  56  rows.  The  row  arrangement  is 
8  groups  of  positions. 


OUTPUT 

Manufacturer 

Hedl\mi  Speed 

Punched  Card  (80  column)  100  cards/mln 

Parallel  card  punch  speed  synchronous  with  input. 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Manufacturer 

Type  Quantity 

Diodes 

UPTTO  Approximately  5  >000 

et  kl 

Transistors 

2H3il7 

2H388 

2B4o4 

211426 

and  others 

Total  Approximately  3>5O0 

Magnetic  Cores  10,800 

There  are  a  few  vacuum  tubes  (llo)  in  the  system 
for  voltage  reference  plus  the  photomultiplier  tubes 
used  for  sensing. 


CHECKING  FEATURES 

Manufaot\irer 

Checking  features  include  many;  built  In  routines 
plus  parity  check  on  magnetic  core  memory. 


PERSONNEL  REQU I RMENTS 

Manufacturer  ' 

One  8-Hour  Two  8-Ebur 

Shift  Shifts 

Operators  1  2 

Engineers  1  1 

Technicians  1  2 

In-Output  Oper  1  2 

Training  made  available  by  the  manufacturer  to  the 
user  Incltides  training  to  suit  users  requirements.,i 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Provides  mark  sensing  capabilities  of  most  intense 
mark  In  a  group  plus  ability  to  provide  for  varia¬ 
tions  in  background  level.  Includes  printing  facil¬ 
ity  for  identifying  sheets  in  alternate  stack.  Sys¬ 
tem  has  a  capability  of  scoring  mixed  answer  sheets 
of  different  tests. 

Educational  Testing  Service 

Outstanding  features  include  sensli^  of  marks  by 
reflected  llf^t,  extensive  automatic  checking,  and 
stored-program  processing. 

Unique  system  advantages  Include  the  ability  to  use 
any  of  24  distinct  scoring  keys  during  one  scoring 
run,  the  ability  to  process  positionally  coded  infor¬ 
mation,  and  the  ability  to  shunt  certain  sheets  aside 
for  separate  processing. 


INSTALLATIONS 

Educational  Testing  Service 
20  Hassau  Street 
Princeton,  Hew  Jersey 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

KVA,  System  5  KVA 

Volume,  System  250  cu  ft 

Area,  System  50  sq  ft 

Floor  loading  86  Ibs/sq  ft 

Weight,  System  4,300  lbs 

Air  conditioned  at  60°  -  95°^" 

Belatlve  humidity  at  20^  -  60^. 

208  V,  3  phase,  60  ops 
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SCRIBE 


Number  range 


Picture  by  National  Bureau  of  Standards 


ARITHMETIC  UNIT 

Incl.  Stor.  Access  Bxclud.  Stor«  Access 


Mlcrosec .  Microsec . 

Add  time  192  -  1,540  48 

Mult  time  2,500  -  3,650  .  2,112 

Div  time  2,300  -  3,650  2,112 


Construction  1200  Germanlvim  diodes,  80  delay  lines, 
60  pulse  transformers,  6l  vacuum  tubes. 

Rapid  access  word  registers  5 

Basic  pulse  repetition  rate  1  Megaoycle/sec 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  ,  Sequential 


Operation  time  varies  with  memory  being  used. 

Acoustic  and  electrostatic  memory  may  be  used  togeth¬ 
er  in  computer. 


STORAGE 

mcrosec 

Media  Words  Digits  Access 

Acoustic  (Mercury)  1,024  46,080  2l6  (avg) 

Electrostatic  (CRT)  1,024  46,080  ,  12 

Magnetic  Tape  24,000  52  x  24  x  10^  bits/unit 


No.  of  units  that  can  be  connected 
No.  of  chars  per  linear  inch 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 
Start  time 
Stop  time 


5  Units 

260  Chars/inch 
7  Tracks/tape 

0.75  Inches 

37 *5  Inches/sec 
104  Chars/sec 
0.5  MlUisec 
0.5  Milllsec 


Physical  properties  of  tape 
Width  .5  Inches 

Length  of  reel  3600  Peet 

Composition  Mylar  -  1  Mil 

Multi-channel  tape  system  is  under  construction. 


INPUT 

Media  Speed 

Keyboard  (Plexovrrlter)  Manual  (Max  10  ohar/sec) 
Paper  Tape  (Plexcjvrriter )  10  char/sec 

Paper  Tape  (potter)  I50/6OO  char/sec (Photoelectric) 
Magnetic  Wire  (Pierce)  65  wor^/sec  (New  unit) 
Magnetic  Tape  135  words/sec  (Single  Channel) 

Magnetic  Tape  4,300  words/sec  (Multichannel) 

Punched  Card  350  char/sec 


OUTPUT 


Media 

Printer  (Flexowrlter ) 
Paper  Tape  (Flexowriter) 
Paper  Tape  (Teletyiie) 
Paper  Tape  (soroban) 
Magnetic  Wire  (Pierce) 
Magnetic  Tape 
Magnetic  Tape 


Speed 

10  char/sec 
10  char/sec 
,58  char/sec 
240  ohar/sec 
65  words/sec 
135  words/sec 
4,500  words/sec 


Input-output  word  lengths  are  single  word,  8  words, 
or  variable  block  up  to  capacity  of  memory  with 
single  instruction. 
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CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


lirpe 

xiibes 

6im5 

6AK5 

Mlsc 


Quantity 

1,625 

256 

400  (approac) 


Approximately  45  tube 
Buppllea,  etc. 


types,  including  povrer 


Blodiui 

Germanium  24,000  (approx) 

Several  types 


Belay  lines 


850  (approx) 


CHECKING  FEATURES 

Fixed 

Parity  check  for  acoustic  storage. 

Parity  check  for  electrostatic  storage. 

Optional 

"AITTOMONITOR”  -  Order  by  order  and  breakpoint  moni¬ 
toring  of  program  progress  available  to  operator 
by  console  svltch  setting.  Address  in  memory,  in¬ 
struction  being  performed  and  its  result  may  be 
printed  on  Plexowrlter,  punched  paper  tape,  magnetic 
wire  or  tape  automatically. 


POWER.  SPACE,  WEIGHT.  AND  SITE  PREPARATION 


Power,  conqjuter 
Power,  air  conditioner 
Volume,  coaster 
Area,  computer 
Volume,  air  conditioner 
Area,  air  conditioner 
Weight,  counter 
Weight,  air  conditioner 


25  KVA 

5.76  Kw  7.2  KVA  0.80  pf 
680  cu  ft 
85  sq  ft 
77  oil  ft 
17  sq  ft 

3,000  lbs  (Central  Machine) 
1,500  lbs. 


Bimensions  of  computer  are  5  x  I7  ft.  Air  condi¬ 
tioner  measures  77  x  31  x  56  Inches.  Floor  space 
for  computer  control  console,  memories  and  auxilia¬ 
ries  is  1,386  sq.  ft.  Floor  space  for  air  condi¬ 
tioner  and  power  supplies  is  225  sq.  ft. 


PERSONNEL  REQUIREMENTS 

Since  SEAC  is  being  used  as  a  research  tool  rather 
than  for  computation.  It  is  not  used  on  a  regularly 
scheduled  basis.  Training  of  programmers  is  done 
internally  within  the  user  groups.  Available  only 
to  Government  agencies. 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  3  hours 

Good  time  4,877  hours 

Atteaqpted  to  run  time  3,786  hours 

Operating  ratio  (Good/Attempted  to  run)  O.83 
Figures  based  on  period  26  Aug.  55  to  14  Sep.  56 
Acceptance  test  May  195O 

The  above  figures  are  for  system  reliability  and 
include  the  SEAC  and  all  its  auxiliary  equlpomnts. 

Basic  building  block  is  well-designed  pulse  repeater 
stage  of  excellent  reliability.  Plug  in  pulse 
transformers,  gating  diodes  and  electrical  delay 
lines  slnqllfy  maintenance  problems.  Heat  producing 
elements  are  mounted  on  same  side  of  vertical 
chassises  in  cooled  alrstream.  All  signals  are 
ready  accessible  for  oscilloscope  monitoring. 

When  computer  was  in  operation  20  hrs/day,  7  days 
a  week7  with  4  hrs.  for  preventive  maintenance, 
high  speed  circuitry  was  approximately  95)t  reliable. 
Overall  system  855^  -  95?t*  Coaqniter  is  now  10  years 
old  and  with  reduced  denandfi  niaintenazice  staff 
this  figure  mufit  be  de-rated  sooDe'idxat* 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  include  a  variety  of  auxiliary 
devices,  automonltorlng  of  program,  ease  of  "talk¬ 
ing"  with  the  machine,  and  two  counter  registers 
which  may  be  used  for  program  sequencing  ard  address 
base  nuadwrs.  See  BTSEAC  also. 


PRODUCTION  RECORD 


Number  produced  to  date 
Number  in  current  operation 


1 

1 


SEAC 


850 


FUTURE  PLANS  INSTALLATIONS 

PoBBlbllity  eacistB  for  adding  l,Ce4  vordB  of  National  Bureau  of  Standards 

acoustic  delay  line  memory  to  te  used  as  parallel  U*  S*  Department  of  Commerce^  Washington  25 >  D.  C, 

access  memory  for  activating  display  devices.  In 

combination  with  the  existing  machine  features  this 

will  greatly  aid  continuing  work  In  chmacter 

recognition  studies.  ,  ■  - 
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SPEC 

SIB3  Mark  III  Computing  System 


MANUFACTURER 


Computer  Control  Company,  Incorporated. 


Front 


APPLICATIONS 

System  is  designed  and  used  for  teaching  machine 
operation  and  basic  programming  techniques,  teaching 
logical  design,  general  purpose  computation,  the 
solution  of  differential  equations,  and  for  the  rapid 
implementation  of  special  logical  systems. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  diglts/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Number  range 


Binary"” 

•15 

15 

One 

8 

Fixed  point 
One  address 
-  4095  to  +  4095 


SPEC 


852 


Instruction  word  format 


Photo  by  Computer  Control  Company,  Inc. 


15 

12  11 

o 

H 

5  1 

Sign 

Unused 

Address 

Operation 

Code 

Ihe  above  information  applies  to  SPEC  as  a  general 
purpose  computer.  As  a  digital  differential  analyser, 
SPEC  has  20  Integrators,  a  21  bit  word  length,  and  is 
a  binary,  stored  program  machine. 


ARITHMETIC  UNIT 


Inol  Stor  Access  Exclud  Stor  Access 
Mioroseo  Microsec 

Add  221  15 


Arithmetic  mode 

Timing 

Operation 


Serial 

Synchronous 

Sequential 


STORAGE 

Mo.  of  Ho.  of  Access 

Media  Words  Bln  Digits  Mioroseo 

Magnetostrictlve  128  (GPC)  15  208  (Avg) 

Delay  Line 

Magnetostrictlve  20  (DDA)  21 

Delay  Line 

GPC  -  General  Purpose  Computer 
DDA  -  Digital  Differential  Analyzer 

Pour  4l6-blt  delay,  lines  are  available,  in  which 
words  of  almost  any  length  may  be  stored  merely  by 
making  appropriate  changes  in  the  logical  wiring. 

INPUT 

Octal  Keyboard.  Speed  depends  on  operator's  skill. 
System  input  is  adaptable  to  punched  paper  tape 
input,  ' 
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SPEC 


Bear 


Hioto  by  Computer  Control  Company,  Inc. 


OUTPUT 

Media  Speed 

Bee^ster  Indicator  Lights 
For  both  ORJ  and  DUA 
Analog  Output  (for  plotter) 

BHA  only 

Digital  Outmt  (incremental  Up  to  200  polnts/sec 
for  plotter; 

SDA  only 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

I^rpe  Quantity 

Diodes  1,61T 

transistors  279 


POWER,  SPACE,  WEIGHT, 

Dower,  coeqiuter 
Volume,  computer 
Area,  computer 
Floor  loading 

Weight,  computer 


AND  SITE  PREPARATION 

0.06  Kw 
19  cu  ft 

4.52  sq,  ft 
68.5  Ibs/sq  ft 
77*5  lbs  ooncen  max 
310  lbs  _ 


PRODUCTION  RECORD 


Humber  produced  to  date  1 

Humber  In  current  operation  0 

Humber  In  current  production  4 

Humber  on  order  4 

Time  required  for  delivery  3  months 


Foiir  are  on  order  to  Bedstone  Arsenal 
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COST,  PRICE  AND  RENTAL  RATES 

Mark  I  Model  $17,695.00 

Mark  II  Model  19,195.00 

Mark  III  Model  24,895.00 


ADDITIONAL  FEATURES  AND  REMARKS 

She  entire  logical  wiring  la  on  removable  patch¬ 
board,  which  faoilltatea  quick  change  from  general 
purpose  computer  to  .digital  differential  analyzer 
or  utilization  for  logical  Implementation.  The 
'system  allows  the  student  or  user  complete  freedom 
in  logical  design  study  without  any  possibility  of  ■ 
equlpnent  damage  due  to  incorrect  wiring. 

The  SEEC  (stored  program  educational  computer)  is 
available  in  three  models: 

Mark  I  -  General  purpose  computer  only 
Mark  II  -  Digital  differential  analyzer  only 
Mark  HI  -  General  purpose  computer,  digital 
differential  analyzer,  universal 
logic  Implementer. 

Only  Mark  III  has  loglc^  wiring  on  patchboard  and 
may  be  converted  from  GPC  to  DOA  merely  by  inters 
changing  two  prewired  patchboards.  Other  arrange¬ 
ments  of  components  may  be  accomplished  by  approp¬ 
riate  wiring  of  other  patchboards.  Components  of 
SPEC  are  Computer  Control  Company's  standard  plug¬ 
in,  digital  modules. 


INSTALLATIONS 

Computer  Control  Conq>any,  Inc. 
Western  Division 
2251  Barry  Avenue 
iios  Angeles  64,  California 

Redstone  Arsenal 
Huntsville,  Alabama 
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STORED  PROGRAM  DDA  MANUFACTURER 

Stored  Prograin  Digital  Differential  Analyzer  Intematlonal  Business  Machines  Corporation 

Federal  Systems  Division  , 


APPLICATIONS 

Computing  system  is  used  for  missile  guidance  and 
the  simulation  of  complex  weapons  systems  hy  a  real¬ 
time  tie-in  to  an  IBM  70lt-  E.  D.  P.  M. 


Photo  hy  International  Business  Machines  [Corporation, 
Federal  Systems  Division 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Bineiry  dlgits/word  '  nominally  22  bits 
Binsury  dlglts/instructlon  4 
InstTOctions  per  word  5 

Instructions  decoded  565  (I6  basic), 

Arithmetic  system  Fixed  point 

Instruction  type  Transfer  direction  -  "To" 

and  "From" 


STORED  PROGRAM  DDA 
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Instruction  vord  format 


"Prom" 

Word 

1 

2 

7 

4 

.  . 

19 

SO 

21 

22 

"To" 

Word 

Instruction  Word  Lengths 

Two  Bit 

Word 

Control 

She  organization  of  the  computer  vlU  allow  various 
trade-off  ;^sslhillties  hetween  number,  of  integra¬ 
tors,  accuracy  and  solution  rates.  For  example^  a 
solution  rate  of  approximately  53^000  iterations 
per  second  can  be  achieved  in  generating-  a  slnej,. 
cosine  function  with  an  accuracy  of  1  part  in 
-On  the  other  hand,  a  problem  req.ulring  5OO  integra¬ 
tions  with  the  same  accuracy  can  be  solved  at  a  rate 
of  220  iterations  per  second.  Erogram  is  defined 
as  for  an  IBM  704  System. 


C I RCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

lEype  Quantity .. 

EDA  System  ~ 

Diodes  886  (T-I6G  Germanium) 

Transistors  309  (Mloroalloy  Drift  Germanium) 

Control .Unit  for  704  Tie-in 
Transistors  400  (MADT) 

30  (GEE  3^) 

Diodes  1»133  (T16g) 

Total  Components  (with  TO*)-  Tie-in) 

DDA  Computer  3/ll*t' 

70!^  Tis-in  Con-  l)-,675 

trol  Unit 

Control  Unit  for  ASM  application 
Transistors  220  (MADT} 

Diodes  (T166) 

Circuits  have  been  paoteaged  for  ground  base  mili¬ 
tary  operation  or  airborne  applications  using  either 
germanium  or  silicon  transistors. 


ARITHMETIC  UNIT 

Integration  22  Microseconds 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Nominal  standard  mode 
Iteration  Rate  623  Solutlons/sec 

Capacity  73  Integrators  (w/22  bit  words) 

Bit  Rate  1  megacycle 

Arithmetic  mode  can  be  selected  to  operate  in  a 
standard  mode.  Rate  mode  (623/21' x  2®  tterations/seo ) 
or  Number  Mode  (21  x  2®),  where  0<H<3. 


STORAGE 

Ho.  of  No.  of 

Medium  Words  Digits 

Magnetostrlctive  219  3} 358 

Delay  Line 


Access 

Mlcrosec 

22 


CHECKING  FEATURES 

Manual  operation  in  observing  results  of  simulated 
problem  is  possible  for  performing  checking  opera¬ 
tions.  Checks  are  visual  -  sine-cosine  generation, 
problem  reversal,  and  pre-computed  accuracy  at  a 
given  time  from  a  reference. 

POWER,  SPACE,  WEIGHT,  AND  SITE, PREPARATION 

Power,  computer  0.029  Kw 

■Volume,  computer  0.73  ft 

Area,  computer  0.75  sq.  fb 

Weij^t,  computer  30*5  IDs 

PRODUCTION  RECORD 

Number  produced  to  date  1 

Humber  in  current  operation  1 

Time  required  for  delivery  Iv  months 


INPUT 

Media  Speed 

Toggle  Switches 

Cards  (IBM  402  )  240  words/sec 

I/O  Register  625  words/sec 

The  l/O  Register  is  used  with  Tie-in  to  the  IBM 
704  EDEM.  Automatic  programming  by  the  IBM  704  EDPM 
can  be  coded  into  cards  which  can  be  loaded  into  the 
DDA  via  the  card  feed  unit. 


OUTPUT 

Media  Speed 

Pulse  Motor  40  pulses/ sec  (hidirectlonal) 

Neon  Lights  (For  online  checks) 

l/O  Register  625  words/sec  (DC  Analog  Cougaiter) 

Plilse  Motor  240  pulses/sec  (Omni-directional) 

The  I/O  Register  is  used  with  Tie-in  to  an  D-C 
Analog  Computer  to  provide  an  analog  display  on  an 
X-I  coordinate  Varlplotter,  and/or  in  a  solution  to 
a  simulation  problem  requiring  'both  analog  and  digi¬ 
tal  computations.  Neon  lights  are  used  for  digital 
display.  Pulse  motors  are  used  as  direct  outputs 
from  the  DDA  computer,  which,  in  turn,  can  he  tised 
to  control  potentiometer  settings  for  control  of  an 
analog  plant. 


PERSONNEL  REQUIREMENTS 

One  8-Hour  Shift 

Programmers  1/4  -  1 

Technicians  1/2 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Circuit  designs  Include,  100,  (XX)  hour  rellahllity, 
noise  rejection  (3.3i^  to  of  signal),  environmental 
tests  Mil-E-S272-A  and  radiation  tests  (integrated 

flux  «  3  X  10^^  neutrons/cm^).  Packaging  techniques 
include  welded  encapsulated  modules,  cube  pack,  and 
printed  circuit  cards.  The  estimated  Mean-Time  be¬ 
tween  Failures  (IMT)  is  2,855  hours. 

ADDITIONAL  FEATURES  AND  REMARKS 

OutstEtndlng  features  include  a  variable  solution 
rate  mode.  Unique  system  advantages  include  auto¬ 
matic  704  programming  and  computer  flexibility  for 
binary  or  ternary  increment  transfer.  Tie-in  to  IBM 
704  EDPM  and  D-C  Analog  computer  will  provide  problem 
solutions  requiring  both  full  value  and  Incremental 
techniques,  and  permit  Investigation  of  computer 
communications . 

FUTURE  PLANS 

Plans  Include  an  Increase  in  speed  and  a  reduction 
of  oircviit  costs  by  a  factor  of  3- 
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STORED  PROGRAM  DDA 


ARITHMETIC  UNIT 


Inol  Stor  Access 
Micro sec 

Add  6k  5.3 

Mult  568  ig96 

Civ  Hot  a  logical  operation 

Construction  9  tubes/register 

Rapid  access  word  registers  3 

Basic  pulse  repetition  rate  125  Kc/sec 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

Auxlllaiy  e^ipaent  asynchronous,  computer  b£0.ts 
and  waits  for  signal.  The  storage  access  time  in¬ 
cludes  the  4th  address  reference.  There  are  3T 
parallel  registers  in  the  arithmetic  unit  (three 
input  adders).  System  uses  simultaneous  carry  and 
static  storage  of .the  addend  and  the  augend.  German¬ 
ium  diodes  (semi-conductors)  for  logical  "and"  and 
"or"  circuitry. 


Exclud  Stor  Access 
Mlerosec 

5.3 

296 


Hot  a  logical  operation 
9  tubes/register 


125  Kc/sec 


Media 

Electrostatic  (CRT) 
Magnetic  Drum 


STORAGE 

Ho.  of  Ho.  of 

Words  Digits 

256  9,984 

8,192  311,296 


Access 

Mlerosec 

6 

17,000 


The  regeneration  time  on  the  electrostatic  storage 
unit  is  8  microseconds.  The  drum  access  time  is 
given  for  a  64-word  block  transfer.  The  drum  trans¬ 
fers  in  blocks  of  64,  32,  I6  or  8  words.  Average 
time  of  transfer  for  less  than  a  64  word  block  is 
13,000  microseconds.  A  magnetic  core  memory  of  512 
words  has  been  built  to  replace  the  present  256-word 
electrostatic  store,  and  it  is  currently  planned  to 
attach  two  magnetic  tape  units  of  I50  inoh/second 
read-record  speed. 


INPUT 


Media 

Punched  Cards  (IBM) 
Keyboard 


Speed 

240  cards/min 
Manual 


Eleven  words  may  be  punched  on  each  card.  The  key¬ 
board  is  adapted  for  code  checking.  Peripheral  equip¬ 
ment  includes  IBM  punched  card  reader,  card  punch, 
and  EAM  printer,  for  on-line  use,  and  a  typewriter. 

The  usual  card  preparation  equipment  forms  part  of 
the  installation. 


OUTPUT 


Media 

Punched  Cards 
Tabulator  (IBM  402) 
Typewriter 


Speed 

100  cards/min 
80  llnes/min 
30  words/min 


Twenty-four  words  per  card  may  be  punched  on  output. 
The  tabulator  is  a  decimal  output  device,  printing 
72  characters  per  line. 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  2,500 

Crystal  diodes  4,000 

CHECKING  FEATURES  , 

Fixed 

Ho  interlocks  or  transfer  checks  are  used. 


Optional 

Parity  check  on  drum  transfers  is  controlled  by  a 
toggle  switch.  Breakpoints  may  be  stored  on  non- 
commands  to  halt  machine  when  loss  of  control  occurs. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  30  -  55  Kw 

Power,  air  conditions  20  HP 

Capacity,  air  conditioner  Two  10-Ton  units  and  a 

5,000  ou  ft /min  fan 

PRODUCTION  RECORD 

Humber  produced  1 

Humber  operating  1 

COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  basic  system  $400,000 
Rental  rates  for  additional  equipnent 

IBM  equipment  $750/month 

The  rental  charge  for  use  of  the  computer  and  aux¬ 
iliary  equipment  is  $4o/hour.  The  rental  rate  does 
not  apply  to  use  of  peripheral  equipment  when  not 
connected  to  the  computer.  Such  additional  use  is 
free. 

PERSONNEL  REQUIREMENTS 

The  personnel  requirements  for  maintenance  consist 
of  one  full  time  supervisor,  one  full  time  principal 
electronics  technician,  and  two  half-time  teehnlclans 
recruited  frcm  the  students. 

The  programming  is  done  mostly  by  the  users  of  the 
machine,  in  "open-shop"  style,  but  there  are  a  pro¬ 
gramming  supervisor,  one  full  time,  and  one  half-time 
systems  programmers. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Average  error-free  running  period  25  Minutes 

Good  time  796  Hours 

Attempted  to  run  time  958  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Figures  based  on  period  1  Apr  56  to  30  Jun  56 
Passed  Customer  Acceprtianoe  Test  Mar  51 

ADDITIONAL  FEATURES  AND  REMARKS 

The  SWAC  was  moved  during  the  period  from  September 
1959  to  June  i960,  from  quarters  in  a  temporary  build¬ 
ing  to  a  permanent  site  in  one  of  the  Engineering 
buildings  on  campus.  While  the  move  was  underway  mod¬ 
ernization  of  the  power  equipment  was  undertaken,  pri¬ 
marily  to  replace  obsolescent  equipment  with  new.  Hie 
console  was  modernized  with  the  addition  of  a  portable 
keyboard  permitting  remote  operation  of  the  computer 
for  instructional  purposes.  The  drum,  which  had  been 
in  operation  since  January  I956,  was  rebuilt  with  new 
bearings,  and  the  surface  turned,  down.  A  new  air- 
conditioning  plant  was  installed!  The  computer  was 
debugged  ,by  September  1,  I960,  and  has  been  operating 
regularly  since  that  date.  Its  reliability  is  better 
than  before  the  move,  but  by  how  much  will  have  to  be 
determined  by  the  performance  records  of  the  next  few 
months . 

INSTALLATIONS 

Department  of  Mathematics,  numerical  Analysis  Research 
University  of  California 
Los  Angeles  24,  California 

(Sponsored  by:  Office  of  Haval  Research  and  Office  of 
Ordnance  Research) 
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Sylvania  Model  S9lt00  ADPS 


s 


9400 


MANUFACTURER 


Sylvania  Electric  Products,  Incorporated 


APPLICATIONS 

The  Sylvania  9*t-00  Data  Prooessing  System  has  been 
designed  as  a  general  purpose  computing  system  with 
huilt-in  real  time  applications  ability.  The  com¬ 
puter  is  capable  of  handling  the  largest  of  the 
commercial,  type  data  prooessing  problems  and  is 
equally  at  home  when  working  on  the  most  sophistica¬ 
ted  scientific  problems. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  digits/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 

Humber  range 


Binary 

3T 

3T 

1 

6k 

Fixed  and  floating  point 
Modified  single  address 
_  2  2l*2^  2^55 
-  1  X  2-256 

+  1  V  0-256 
,^(2242  _  2255) 


Instruction  word  format 


OP 

1 

M 

A 

.1  6 

7  9  • 

10  21 

22  .  36 

Automatic  built-in  subroutines  include  clear  memory. 
Automatic  coding  includes  COBAL,  ALQOL,  9kAF. 
Registers  and  B-boxes 
Arithmetic  Registers 
Accumulator 

B  Auxiliary  Register  of  the  Arithmetic  Unit 
Q  Used  during  multiplication  and  division 
P/C  Program  Counter  to  count  steps  of  Program 
P/C  facilities  return  from  sub-routines 
Index  Registers 
Instruction  Register 
Address  Register 
X  Register 
G  Register 
Error  Alarm  Register 
Real  Time  In 
Beal  Time  Out 
Control  Register 
Decoder  Register 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access  - 
Mlerosec  Mlcroseo 

Add  8  4 

Mult  43  59 

Dlv  44  4o 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes  Hone 

Transistors  13, 5OT 

Condenser-diodes  5>565 


STORAGE 


Ho.  of  Ho.  of  Access 
Media  Words  Bln/Dlg  Mioroseo 

Magnetic  Cores  52,768  38  4 

Random  Access  Disc  6,000,000  200,000-  ■ 

Magnetic  Tape 

Ho”,  of  units  that  can  be  connected  64  Units 


Ho.  of  char/linear  inch  of  tape  600  A/H  Char/lnch 
Channels  or  tracks  on  the  tape  I6  Traoks/tape 

Blank  tape  separating  each  record  1  Inch 

Tape  speed  I50  Inches/sec 

Transfer  rate  90KC  A/N  Char/sec 

Start  time  3  Millisec 

Stop  time  1.5  MUllsec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  45  Seconds 

Physical  properties  of  tape 
Width 

Length  of  reel  3, 


CompoBltlon 


1  Inch 
600  Feet 
Ifylar 


Media 

Magnetic  Tape 
Card  Reader 
Paper  Tape 
Real  time 


INPUT 

Speed 

90,000  char/sec 
2,000  char /min 
270  char/sec 
120,000  char/sec 


Media 
Typewriter 
Magnetic  Tape 
Paper  Tape  Punch 
Card  Punch 
Printer 


OUTPUT 

Speed 

10  char/sec 
90,000  char/sec 
100  char/sec 
250  char/min 
900  lines/min 
120  char/line 
64  printing  characters 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type 

ITubes  None 

Diodes  2,000  Varies  depending  on  system 

configuration 

Transistors  36,000  Varies  depending  on  system 

configuration 

teignetlc  cores  1,319,920  This  includes  buffers  for 

l/O  devioes. 


CHECKING  FEATURES 

Internal  parity 

Iferginal  checking  capabilities 
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POWER,  SPACE,  WEIGHT,  AND  SITE. PREPARATION 

Power,  computer  20  KVA  O.9  pf 

Volume,  computer  2,220  cu  ft 
Volume,  £dr  condl  I50  cu  ft 
Area,  computer  5^0  sq;  ft 

Area,  air  conditioner  I5  sq  ft 
Room  size,  eonqiutfer  1,200  sq  ft 
Boom  size,  air  condi  50  sq  ft 
Floor  loading  I75  Ibs/sq  ft 

1,000  lbs  concen  max 
Capacity,  air  condlti  10  Tons 
Wei^t,  computer  21,825  llJs 

Minimum  preparation  is  required  for  the  system. 

It  is  desirable  to  Install  a  raised  floor  to  allow 
the  cables  to  be  burled  out  of  the  way.  The  S-9400 
operates  on  208  volt,  three  phase.  It-  wire,  60  cycle 
power  supply.  Line  voltages  must  be  maintained  plus 
or  minus  lojt.  ■ _ _ _ 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Humber  in  current  operation  1 

Nuoiber  in  current  production  4 

Humber  oh  order  2 

Time  required  for  delivery  12  months 

Training  of  programming  analysts  and  operators  pro¬ 
vided,  either  at  manufacturer’s  training  center  or 
at  customer's  installation. 


This  system  has  entered  system  tests . 


COST.  PRICE  AND  RENTAL  RATES 


Model  Monthly  Purchase  Monthly 
No.  Rental  Price  Maintenance 


ON-LINE  SYSTEM  UNITS 

Central  Processor  Includes 

Arithmetic  and  Control  Unit 
Console  and  Output  Typewriter 
Floating  Point 
Power  Supply 
32,  768  Word  Memory 
16,  384  Word  Memory 
Input -Output  Processor 
Magnetic  Tape  Unit 

High-Speed  On-Line  Printer  and  Buffer 
Disc  Storage  Unit  Buffer: 

20  Million.  Char.  One  Address  Register 
80  Million  Char.  One  Address  Register 
20  Million  Char.  Three  Address  Registers 
80  Million  Char.  Three  Address  Registers 
Card  Reader  Punch  &  Buffer  100-100  cpm 
Card  Reader  Punch  &  Buffer  800-250  cpm 
High-Speed  Card  Reader  &  Buffer  2000  cpm 
Paper  Tape  Reader  &  Punch  System 
Real  Time  System 


9401  $16,500  $825,000 


9432  12,500  625,000 

9416  9,400  470,000 

9410  2,750  137,500 

9490  950  47.500 

9440  3,200  160,000 

9452  5,640  282,000 

9453  6,800  340,000 

9450  6,720  336,000 

9451  8,640  442,000 

9481  6.50  42,500 

9482  2,250  112,500 

9466  2,400  120,000 

9460  1,200  60,000 

9415  760  38,000 


I  OFF-LINE  SYSTEMS 

j  High-Speed  Paper  Tape  to  Magnetic  Tape 
I  System  Includes: 

Magnetic  Tape  Unit 

Buffer  &  Control  Unit 

2  Paper  Tape  Readers  (1000  cps) 

High-Speed  Off-Line  Printer  System  Includes: 
Magnetic  Tape  Unit 
Buffer  &  Control  Unit 
High-Speed  Printer 

High-Speed  Card  to  Magnetic  Tape  , 

System  Includes: 

High-Speed  Card  Reader  (2000  cpm) 
Buffer  it  Control  Unit 
Magnetic  Tape  Unit 


ADDITIONAL  FEATURES  AND  REMARKS 


Outstanding  features  are  functional  modularity, 
moderate  size,  low  power  and  air  conditioning  require¬ 
ments,  high  speed,  flexibility,  real  time,  the  ability 
to  work  with  a  large  number  and  a  wide  variety  of  l/O 
devices,  scatter  read/write,  and  read  tape  reverse. 

Large  computer  systems  such  as  this  one  are  seldom 


duplicated  from  one  Installation  to  another.  Individ 
ual  problems  and  applications  require  imlque  config¬ 
urations  and  special  features  that  establish  either 
purchase  or  lease  price.  Upon  cqu^letlon  of  a  feas¬ 
ibility  study,  when  the  regulreaeuts  are  known 
with  a  calculated  growth,  costs  could  he  deteialned. 
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SYLVAN  I  A  UDOFTT  MANUFACTURER  ® 

Sylvanla  Universal  Digits  Operational  KLight  Sylyania  Electric  Products,  Incorporated 

tCrainer  Tool 


Photo  hy  U,  S,  Naval  Training  Bevice  Center 


APPLICATIONS 

Manufacturer 

UDOITT  (Universal  Digital  Operational  Flight  Trainer, 
Tod)  represents  the  first  application  of  a  hl^-speed, 
general  purpose  digital  computer  to  real-time  control 
of  operational  flight  trainers.  Developed  hy  Sylvania 
under  contract  irtth  the  U.  S.  Naval  Training  Device 
Center,  UDOITT  is  presently  being  used  as  a  research 
tool  upon  which  extensive  mathematical  investigations 
relative  to  real-time  simulation  will  he  conducted. 

As  a  joint  Navy  and  Air  Force  project,  the  first 
UDOITT  system  has  ihe  capahility  of  simulating  Navy 
Suh-Sonlc  and  Air  Force  Super-Sonic  jet  aircrafts. 

To  accomplish  simulation  of  actual  aircraft  flight, 
UDOITT  consists  primarily  of  three  units; 

Stored  program  digital  computer 
Aircraft  cockpit  mockups 
Instructors'  consoles 

Throu^  the  use  of  a  stored  program  digital  compu¬ 
ter,  simulation  of  different  aircraft  can  he  accomp¬ 
lished  hy  merely  changing  the  computer  program.  The 
exploitation  of  this  flexihiilty  is  the  key  to  the 
realization  of  the  full  advmtages  of  digital  over 
analog  systems  as  operational  control  elements. 

Basically,  a  high  speed,  general  purpose  digital 


computer,  UDOITT  represents  an  advancement  in  the 
design  of  real-time  control  computers.  Using  dual 
4096-word  random  access  core  memories,  the  basic 
order  time  for  UDOITT  is  five  microseconds  with  the 
result  that  a  complete  addition,  including  memory 
access  time,  can  he  accomplished  in  the  five  micro¬ 
second  interval. 

Containing  actual  aircraft  controls,  the  cockpit 
is  connected  to  the  computer  portion  of  UDOITT  so 
that  actuation  of  the  controls  and  instruments  will 
give  the  appearance  of  actual  fll^t. 

Consisting  primarily  of  a  duplication  of  the  instru¬ 
ments  contained  in  the  aircraft  cockpit,  the  instruc¬ 
tor's  console  is  used  to  monitor  aircraft  performance. 
It  can  also  he  used  for  the  insertion  of  emergency 
situations  such  as  engine  failure,  fires,  rou^  air, 
and  many  others. 

Developed  as  a  research  tool  for  evaluation  and 
testing  of  dlgiteO.  computers  for  flight  simulation, 
UDOITT  is  equally  adaptable  to  such  simulation  func¬ 
tions  as  space  vehicles,  submarines  and  testing  of 
fli^t  dynamics. 

A  study  has  been  conducted  for  the  U.  S.  Naval 
Training  Device  Center  on  a  transistorized  successor 
to  UDOITT.  As  a  result,  fut\u:e  digital  computers 
for  real-time  control  systems  may  he  reduced  to  40 
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ouTjIo  feet  and  may  te  adapted  to  either  fixed  site 
or  vehicular  Mounted  applications. 

U.  S.  Naval  Training  Device  Center 
The  system,  located  at  the  U.  S.  Naval  Training  Cen¬ 
ter,  Simulation  Computer  lah.,  605  Stewart  Avenue, 
Garden  City,  N.  Y. ,  la  used  for  the  investigation 
of  the  application  of  high  speed  digital  electronic 
data  processing  machines  to  real  time  training  and 
simulation  problems  of  the  military  services.  The 
initial  phase  concerns  the  application  to  the  opera¬ 
tional  fli^t  trainer  (flight  simulator)  problem 
utilizing  the  F9F-2  and  FlOOA  cochpits  and  programs. 
Problems  to  be  considered  are  the  optimum  mattoiatloal 
formula  for  numerical  integration,  standardization 
of  programming  procedures,  trainer  maintenance  and 
logistic  requirements  and  human  engineering  aspects 
of  the  egulpnent  and  utilization  of  the  equlpnent. 
Additional  uses  involve  the  application  of  the  system 
to  the  real  time  solution  of  simulation  problems  of 
submarines,  surface  and  space  vehicles  for  analysis 
and  training. 


PROGRAMiVlING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  20  plus  sign  plus  parity 

check  bit 

Binary  digits/instruction  I9  plus  parity  check 
Instruotlons/word^  1  ; 

Instructions  decoded  28 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Number  range  (l  -  2"^*^)  to  -  (l  -  2 


ARITHMETIC  UNIT 

Exclud  Stor  Access 

—  Microsec 

Add  time  5 

Mult  time  10 

Div  time  I05 

Construction 

Vacuum  tubes  and  crystal  diodes 
•Arithmetic  mode  Secuential  -  parallel 
Timing  Synchronous 

Operation  Sequential 

The  system  utilizes  sequential -parallel  operation 
using  serial  synchronous  circuits.  Construction  of 
the  arithmetic  unit  is  similar  to  the  SEAC  System. 
Qnploys  W.E.  type  404A  tube.  Some  transistors  are 
used.  A  5  phase  clock  source  is  used.  Clock  rate 
is  1.2  microseconds. 


STORAGE 

USN  TDC 

No.  of  No.  of  Access 

Media  Words  Binary  Bits  Microsec 

Instruction  Memory  4,095  20  5 

Magnetic  Core 

Number  Memory  Mag-  4,094  22  5 

netlc  Core 

The  storage  system  copslsts  of  two  separate  units: 
4,094  number  words  and  4,095  instruction  words.  Both 
\mits  require  an  access  time  of  5  microseconds  while 
the  arithmetic  unit  is  operating  on  the  previous 
instruction. 


INPUT 

USN  TDC 

Media  -  .  Speed 

Punched  Cards  500  words/min 

Analog  Input:  Gray  code  10  microsec 

shaft  converters 

Switches  (console)  '!  Manual 

Discrete  Input  Switches  5  microsec 

Punched  cards  are  used  only  at  start  of  simulation 
to  load  the  memories.  64  discrete  input  switches 
are  available  as  inputs  from  the  cockpit  and  instruc¬ 
tor’  s-  console.  Anaieog  and  discrete  switches  are 
initiated  by  pilots  controls  and  flight  instructor 
inputs. 


OUTPUT 

USA  TDC 

Media  Speed 

Facility  for  binary  printer 
Electric  Typewriter  10  lines/mln 

Analog  Output  100  microsec 

Discrete  Output  5  microsec 

Analog  and  discrete  outputs  provide  voltages  to 
actuate  pilots  instruments  and  indicators. 


CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  1,800 

Tube  types  5 

Crystal  diodes  20,000 

Magnetic  cores  •180,224 

Transistors  500 

Above  figures  are  approximate.  A  tube  type  util¬ 
ized  is  the  4o4A. 

Separate  cabinets  6  (not  including  A-D 

conversion  equipment) 


CHECKING  FEATURES 

Parity,  marginal,  overflow,  unused  order  type 
Slow  computation  switch  and  one  cycle  operation  for 
program  check  and  calibration. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

USN  TDC 

Power,  computer  24  Kw  JO  KVA  0.8  pf 

Power,  air  conditioner  40  KVA 

Volume,  computer  1,550  cu  ft 

Volume,  air  conditioner  550  cu  ft 

Area,  computer  I60  sq  ft 

•Area,  air  conditioner  50  sq  ft 

Room  size,  computer  JO  ft  x  40  ft 

Room  size,  air  conditioner  12  ft  x  22  ft 

Floor  loading  1J5  Ibs/sq  ft 

175  lbs  concen  max 

Capacity,  air  conditioner  4o  Tons 

Weight,  computer  22,000  lbs 

Weight,  air  conditioner  5,000  lbs 

Conditioned  air  distribution  to  computer  area.  100 
KVA  electrical  service.  Data  does  not  include  cock¬ 
pits  and  utility  power. 
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PERSONNEL  REQUIREMENTS 

USS  TDC 

One  8-Hour  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  .2  2 

Engineers  2  2 

Technicians  2 

Operation  tends  tovard  closed  shop. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

USN  TDC  ,  . 

Average  eiror-free  running  period  5-6  Hbiirs 

Good  time  32  Hburs/Week  (Average) 

Attempted  to  run  time  33  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.97 
Above  figures  based  on  period  1  Jan  60  to  1  Apr  60 
Passed  Customer  Acceptance  Test  1  Apr  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Time  may  be  made  available  to  federal  orvernment 
organizations  for  the  solution  of  real-time  simula¬ 
tion  and  training  problems. 


FUTURE  PLANS 

USN  TDC 

Future  models  to  be  transistorized  and  possibly 
mobilized.  Has  possibility  of  simulating  more  than 
one  cockpit  simultaneously. 


INSTALLATIONS 

U.  S.  Naval  Training  Device  Center 
Port  Washington,  New  York 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufactin^er 

Ultra  high  speed  is  achieved  through  a  novel  logi¬ 
cal  structure.  System  includes  an  interval  timer 
of  great  flexibility  for  real-time  simulation. 

USN  TDC 

The  system  solves  in  real  time  complete  aerodynamic, 
engine  and  systems  equations,  in  flight  and  on  ground, 
for  either  the  F9F  or  the  FIOCA  aircraft..  A  complete 
solution  of  the  equation  in  less  than  50  milliseconds 
permits  a  20  cyole/second  solution. 
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TARGET  INTERCEPT 


MANUFACTURER 


Target  Intercept  Computer  (lIC) 


Remington  Rand  Univac  Division 
Sperry  Rand  Corporation 


APPLICATIONS 

System  is  used  for  missile  guidance  in  real  time 
(on-line),  system  simulation,  data  processing,  and 
automatic  coding  (Autocode). 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits/vord  24 

Binary  dlgits/lnstructlon  24 
Instructions/word  1 

Instructions  decoded  35 

Arithmetic  system  Fired  point 

Instruction  type  One  address 

Humber  range  -1  <  X  <  1  and,  in  R  Memory 

0  <  X  <  2^**^  (integer  addresses) 


Instruction  vord  format 


Code 

J  Factor 

Operand 

Barlty 

0  5 

6  9 

10  23 

24 

I^to  by  Remington  Rand  Univac 


1  Shift  Instruction  | 

Operation 

Code 

J 

Factor 

Hot 

Used 

Shift 

Control 

Not 

Used 

Shift 

Count 

Parity 

0  5 

6  9 

10  11 

12  17 

18 

19  23 

24 

Automatic  built-in  subroutines  include  error 
checking,  system  diagnosis,  and  program  sequence 
control. 

Automatic  coding  Includes  special  Autocode  programs 
Registers  includes  fifteen  15-bit  registers,  ref¬ 
erenced  by  J  factor. 

ARITHMETIC  UNIT 

Inol  Stor  Access  Exclud  Stor  Access 


Mlcrosec 

Mlcrosec 

Add 

10 

5 

Mult 

25 

20 

Div 

45 

4o 

Construction  (Arithmetic  unit  only) 

Transistors  6,200  (approx)  Includes  Arithmetic 
Sequence  Control 
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Arltlnetlc  mode  Burallel 

Timing  Synchronous 

Opersfclon  Concurrent 

An  overlapping  Instruction  repertoire,  plus  the 
ahlUty  to  slmultaneausly  execute  arithmetic  and 
non-arltlaetlc  sequences,  causes  certain  operations 
In  the  caquter  to  he  concurrent. 


STORAGE 

»o.  of' 

Media  Words  Digits  Mlcrosec 

^fermBnent  (z)  Memory  i6,2lt'0  25  2.8 

Variable  (O)  Memory  2,048  25  2.2 

Beference  (r)  Memory  15  14-  0.9 

'Reed.-Tlme  (z)  Memory  48  25  2.8 

Magnetic  Tape 

Ho.  of  units  that  can  he  connected  5  Ihilts 
Ho.  of  chars/llnear  Inch  of  tape  200  Chars/lnch 
Channels  or  tracks  on  the  tape  T  Sracks/tape 

Blank  tape  separating  each  record  3/4  Inches 
Tape  speed  I50  Inches/sec 

Transfer  rate  30>000  Chars/sec 

Start  time  3*9  MUllsec 

Stop  time  0.7  MUllsec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  15-30  Seconds 
Ihyslcal  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

Coiqposltlon  1.5  mil  mylar,  polyester  hacking 
S^  time  Write  4.3  +  5=8  mUllsec  total 

Stop  time  Write  0.7  mUllsec  start-stop  time. 

Start  time  Read  3*5  mUllsec  .  _  _ 

Stop  time  Read  0.68  mUllsec  ^‘st^stop  tl^ 

In  hoth  write  and  read  operations,  this  3  mllllsec- 
ond  Interfunctlon  relay  must  he  added  to  obtain  total 
start  stop  time. 


Ho.  of 
Digits 

25 

25 

14 

25 


_  Access 
Mlcrosec 
2.8 
2.2 
0.9 
2.8 


0.5  Inches 
2,400  Feet 

1.5  mil  mylar,  polyester  hacking 

o't  +  5=®  mUllsec  total 

0.7  mUllsec  "^tart-ston  time. 


INPUT 

Media  Speed 

Flexovrlter,  Model  FI  8  chars/sec 

Automatic  I^rpewrlter 
Ampex  FR  307  30  KC 

Magnetic  Tape  XInits 

Six  alpbanumerlcs  Is  equivalent  to  1  character. 
Flexovrlter  and  Ampex  units  are  specially  adapted. 


OUTPUT 

Media 

Flexovrlter,  Model  FI 
Automatic  Typewriter 
Ampex  FR  307 

Magnetic  Tape  Ihilts 

CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

T^rpe  Quantity 

Diodes  1,344 

IH98 

1M2146 

Srahsistors 

2H559  20,000 

Ma^etic  Cores 
General  Ceramics 
504o-A  37/584 

All  voids  and  parity  In  the  Fermanent  (z)  Memory 
(256,000  digit  locations)  are  stored  In  alnlco 
magnets  that  are  Imhedded  In  Special  Program  cards. 


Speed 

8  chars/sec 
30  KC 


CHECKING  FEATURES 

Program  Indicates  and  analyzes  all  detectable  errors. 
Barlty  checking  on  data  transfers,  address  transfers, 
and  void,  locations.  Also  checked  on  overflows,  crit¬ 
ical  conoands,  timing,  program  sequences.  Input /output 
and  operator  errors.  Routines  for  extensive  exercis¬ 
ing  and  Checking  can  he  run  at  the  discretion  of  the 
operator. 

POWER.  ^ACE,  WEIGHT,  AND  SITE  PREPARATION 

Itoirer,  computer  2.5  Kw  2.5  KVA  1  pf 

Volume,  computer  210  cu  ft 

Area,  ccn^ter  69*5  Bq  ft 

Room  size  38  ft  x  10.5  ft  minimum 

Floor  loading  I50  Ihs/sq  ft 

Height,  computer  5.200  Ihs 

Installation  must  meet  all  noimal  requirements  of 
cleanliness;  a  normal  'Vforklng  environment  Is  satis¬ 
factory  for  the  coaputers;  l.e..  Its  operating  range 
Is  between  60°  and  100°F  (l6-38°C).  Alr-conditloning 
is  pro'vlded,  though  not  essential;  forced-air  cooling 
is  the  miwiTinnw  requixcBejit • 

PRODUCTION  RECORD 

Humher  produced  to  date  1 

Humber  In  current  operation  1 

Huadier  In  current  production  1 

PERSONNEL  REQUIREMENTS 

Written  publications  on  description,  theory,  opera¬ 
tion,  and  maintenance;  orientation  courses  conducted 
by  training  department;  stadK  of  Field  Service  Per¬ 
sonnel  maintain  ccaputer  at  site. 

RELIABILITY,  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  manufacturer  to  Insure  required  reliability  In¬ 
clude: 

Computer  isolates  and  Indicates  Its  own  failures 

Srror  routine  locates  failed  modules 

FbUures  Indicated  visually 

Hbn-redundancy  of  hardware 

Module  layout  by  ccnputer  function 

Bardvare  detection  of  errors 

Program  interpretation  of  and  recovery  from  errors 
Permanent  storage  of  critical  instructions  and  con¬ 
stants. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  permanent  storage  of 
critical  Instructions  and  constants,  overlapped  In¬ 
struction  repertoire,  autamatic  start  of  next  program, 
InteiTupt  control  of  scattering  and  gathering  of  data, 
and  non-stop  transfer  of  control  an  errors. 

INSTALIATIONS 

Remington  Rand  Unlvac 

Dhlvac  Bark 

St.  Paul  16,  Minnesota 
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TARGET  IBTERCEPT  COMPUTER 


TELEREGISTER 

MAGNETRON  1C  BID  ASKED  MANUFACTURER 

Teleregister  Magnetronic  Bid-Askea.  Stock  The  Teleregister  Corporation 

Quotation  System 


APPLICATIONS 

Data  processing  associated  with  stock  exchange  hid-  '• 
asked  price  quotations 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Binsiry  digits  per  vord  Zk 

ARITHMETIC  UNIT 

Timing  Synchronous 

Operation  Sequential 

Five  seconds  of  additional  time  are  required  for 
a  transaction  when  input /output  data  are  transmitted 
over  teletype  lines. 


STORAGE 

A  single  magnetic  drum  storage  tmit  is  utilized. 
The  drum  capacity  is  100,000  hlnary  digits. 

The  system  is  designed  to  handle  a  maximum  of  8 
million  average  tranaactions/hour. 

Relays  are  used  for  temporary  storage  of  infoima- 
_  tion. 


INPUT 

There  are  200  special  Input/output  devices  loca¬ 
ted  in  Toronto,  Canada.  These  are  located  near  the 
printing  mechanisms. 

For  remote  locations,  special  transceivers  are 
utilized  to  serialize  and  check  data. 


OUTPUT 

Visual  verification  of  Input/output  data  (response) 
is  possible  at  the  originating  input  point. 

Input  error  or  data  rejection  is  Immediately 
signalled  to  the  originating  input  device. 

Automatic  checking  and  data  verification  controls 
are  built  into  the  system. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Humber  in  current  operation  1 


COST,  PRICE  AND  RENTAL  RATES 

Cost  was  dependent  upon  cuctomer  requirements. 
System  was  Installed  but  is  not  being  maintained 
by  the  manufacturer. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Operating  ratio  (Good/Attenipted  to  run  time)  0.999 

The  system  is  operated  on  line  J  hours/day,  5  days/ 
week. 


ADDITIONAL  FEATURES  AND  REMARKS 

Special  purpose  system. 

System  is  operated  "on  line"  with  current  updating 
features. 

Status  reporting  feature  Included. 

Control  is  possible  from  all  input  transactions 
recording  locations. 

System  Incorporates  remote  control  of  the  data 
'processor  from  Input/output  stations. 

The  following  is  a  technical,  operational  and 
historical  description  of  the  system: 

The  electronic  equipment  at  the  Toronto  Stock  Ex¬ 
change  represents  the  first  use  of  electronic  digi¬ 
tal  computer  techniques  for  the  storage  and  dissem¬ 
ination  of  stock  quotations. 

In  193T  Teleregister  Corporation  installed  for 
the  Totonto  Exchange  an  automatic,  electro -mechBnieal 
system  for  displaying,  storing  and  disseminating 
bid-asked  prices  on  the  more  actively  traded  stocks. 
Bid-asked  prices,  generated  at  the  trading  posts  on 
the  floor  of  the  Exchange  from  orders  placed  on  the 
outside,  were  transmitted  by  reporters  over,  an  in¬ 
terphone  system  to  keyset  operators  in  the  basement 
of  the  Exchange  building.  These  keyset  operators 
entered  the  bid-asked  prices  into  the  automatic 
system.  The  prices  were  displayed  on  electro-mechan¬ 
ical  indicator  units  located  at  the  posts  on  the 
floor  for  the  Information  of  the  traders  at  that 
location.  Simultaneously,  the  same  prices  were 
posted  on  indicators  in  a  "check-board"  located  in 
front  of  the  keyset  operators. 

The  system  also  included  a  Canadian  National 
Telegraphs  network  from  the  common  equipment  at  the 
Exchange  to  broker’  offices  in  the  Toronto  area, 
who  were  provided  with  dial-ticker  units.  A  broker 
desiring  the  current  bid-asked  ptrioes  for  a  particu¬ 
lar  stock,  looked  up  the  three  digit  code  number  for 
the  stock  in  a  code-assignment  register.  When  he 
was  ready  to  dl^,  .be  pressed  a  request  button  on 
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his  dial  set.  The  operation,  of  this  button  connect¬ 
ed  his  dialing  circuit  and  ticker  line,  through  the 
line  connecting  equlpuent,  to  one  of  24  transmitters 
■vrtiich  may  he  idle  at  the  time.  When  the  connection 
to  the  transmitter  was  completed,  a  ready  laa^) 
lighted  on  the  broker’ s  dial  set,  telling  him  that 
the  equlnient  vas  ready  to  receive  his  dialing. 

The  operation  thus  far  is  similar  to  that  of  a  tele¬ 
phone  exchange  when  the  subsprlber  picks  up  the 
hand  set  and  receives  a  dial  tone.  The  dialed  code 
numbers  were  stored  in  the  transmitter,  which  was 
conditioned  to  extract  the  requested  bid-asked 
price  pxm  the  system’s  memory. 

Up  until  several  years  ago  the  display  indicators 
in  the  check  board  served  a  dual  purpose  in  that 
they  were  also  used  as  storage  devioeB  or  memory 
units.  These  indicators  were  pulse  actuated  mechan¬ 
isms  which  display  the  digits  1  through  0  and  blank, 
on  a  U-posltlon  rotatable  drum.  An  indicator  was 
set  to  display  the  desired  digit  by  transmitting 
counted  pulses  to  its  winding  after  it  has  first 
been  pulsed  to  its  blank  display  position.  In  order 
to  respond  to  a  broker’s  dialed  request,  the  indica¬ 
tors  displaying  the  selected  stock  prices  were  actu¬ 
ated  by  exactly  11  pulses.  This  would  leave  the 
Indicators  in  the  same  display  position  as  before, 
but  since  it  was  possible  to  determine  the  number 
of  pulses  required  to  move  each  unit  from  its  dis¬ 
play  position  to  its  blank  position,  a  coded  read¬ 
out  of  the  stored  prices  was  accontplished.  These 
prices  were  then  automatically  sent  by  one  of  the 
transmitters  to  a  ticker  at  the  calling  broker’s 
office. 

After  careful  engineering  analysis  of  the  problem, 
it  was  decided  to  use  electronic  techniques  and  a 
non-volatile  magnetic  drum  storage  to  process  the 
50,000  dally  requests  which  were  being  received  from 
broker’s  offices.  Since  the  existing  display  post'r 
ing  system  represented  a  major  capital  investment, 
it  was  necessary  to  integrate  much  of  the  old 
electro-mechanical  system  with  the  new  electronic 
data  processing  equl^ent.  This  integration  pre¬ 
sented  the  major  engineering  problem,  since  the 
electronic  components  had  already  been  developed 
and  proven  in  senrice  in  an  American  Airlines  reser¬ 
vation  system,  which  processes  an  inventory  of  air¬ 
lines  seats  in  place  of  stock  bid-asked  prices.  It 
was  also  decided  to  use  the  old  price  storage. cir¬ 
cuitry  as  a  fail-back,  so  that  a  manual  switch-over 
system  had  to  be  provided. 

The  magnetic  drum  storage  equlpsent  is  time  shared 
between  the -24  transmitters  and  the  6  operators 
positions  by  the  seeker  equipment.  The  purpose  of 
the  operators’  positions  is  to  keep  the  prices  dis¬ 
played  at  the  Exchange  and  stored  on  the  magnetic 
drum  up  to  date  with  the  trading.  The  seeker  is  a 
relay  switching  device  which  connects  the  next 
transmitter  or  operator’s  position  awaiting  access 
to  the  drum  storage,  which  is  time-shared  to  all 
positions.  When  a  transmitter  gets  access  to  the 
stora^,  the  5-dlglt  code  number,  dialed  by  a  sub¬ 
scriber  and  stored  in  the  transmitter,  is  translated 
by  the  selector  into  the  energization  of  one  of  6CX) 
single -wire  selection  leads  which  were  previously 
used  to  connect  the  transmitters  to  a  specific 
section  of  the  check-board  display  when  that  unit 
was  used  as  the  system’s  memory.  In  the  new  system 
these  600  leads  are  coded  by  use  of  a  diode  matrix 
with  the  position  code  of  the  same  information  on 
the  magnetic  drum  storage,  liie  output  of  the  diode 
matrix  is  conn.ected  through  drum  selection  coding 
relays  to  the-  drum  connecting  relays  which,  in  turn, 


select  one  of  4o  chaimels  on  the  drum.  If  one  Of 
the  six  operators’  positions  has  been  given  access 
to  the  storage  drum,  the  electronic  eqjiiiswat  is 
used  to  write  the  new  price  information  stored,  on 
the  operators’  keyset  in  the  section  of  the  drum 
selected  hy  one  of  ICX)  keys  on  the-  operators’  key¬ 
set. 

lAie  -magnetic  s-torage  unit  consists  of  a  solid 
aluminum  hlUet,  eight  Inches  in  diameter  and  fifteen 
inches  hi^,  coated  -with  an  iron  oxide  film  about 
0.005  Inches  thick.  The  drum  has  capaci-ty  for  stor¬ 
ing  approximately  two  thousand  sets  of  prices,  six 
hundred  being  the  initial  usage.  Erlces  are  s-tored 
in  permutation  code  on  the  drum  coating  as  positi-ye- 
ly  or  negatively  magnetized  spots,,  the  coding  being 
changed  aS  the  ibices  al-ter .  The  drum  is  divided 
into  circumferential  tracks,  or  chaimels,  each 
channel  providing  price  storage  for  -twenty-five 
stocks.  The  packing  factor  for  this  ap^lcatlon  is 
approximately  kO  hits  (or  code  elementsj  per  inch 
along  the  I  track.  A  read-record  head  is  mounted  over 
each  channel  -with  a  clearance  of  .001  inch  from  the 
drum  surface.  In  recording,  these  heads  polarize 
the  magnetic  coating  as  the  drum  rotates  at  a  speed 
of  1,450  BPM  beneath  them,  under  control  of  electron¬ 
ic  -writing  and  gating  circuits  -which  are  -triggered 
off  as  the  operators  send  in  new  prices.  In  a  read¬ 
ing  operation  resulting  from  a  broker’s  dialed  re¬ 
quest,  the  selected  magnetized  spots  passing  under 
the  read-record  head  induce  positive  and  negative 
pulses  which  eire  amplified  and  shaped  into  usable 
dynamic  pulses. 

The  electronic  equipment  is  \mder  control  of  a 
program  unit  which  is  basically  divided  into  seven 
circuits}  starting,  function  determination,  counting, 
1  of  25  stock  selection,  1  of  6  stock  digit  selection, 
read  gating  and  write  gating.  Counting  Is  in  binary 
code  and  under  control  of  three  permanently  magne¬ 
tized  tracks  on  the  drum  which  are  called  synchron¬ 
izing  or  "clock"-  tracks.  These  tracks  deliver  1,256 
and  600  pulses,  respectively,  for  each  revolution  of 
the  drum.  The  clock  pulses  to  the  electronic  count¬ 
ers  of  the  program  unit  open  electronic  gates  at  the 
precise  Instant  that  the  desired  storage  area  on  the 
drum  is  passing  beneath  the  selected  read-record 
head.  There  is  a  reference  pulse  from  the  drum  -which 
assures  that  the  electronic  counting  will  always 
start  in  synchronism  -with  the  drum  rotation. .  There  - 
are  pulses  which  are  used  to  select  one  or  a  combi¬ 
nation  of  the  six  digits  representing  a  bid-asked 
price.  Since  each  price  digit  has  a  4  element  per¬ 
mutation  code,  there  are  25  x  6  x  4',  or  a  total  of 
600  storage  bits  in  use  on  each  drum  track.  The 
function  of  the  shift  registers  is  to  read  the 
amplified  serial  bid-asked  price  pulses  from  -the 
drum  and  send  the  price  in  parallel  to  the  trans¬ 
mitters,  24  elements  at  a  time.  In  the  case  of  a 
■write  operation,  the  shift  registers  control  serial 
■writing  into  the  drum  from  parallel  price  code  in¬ 
puts  from  the  operators’  keysets.  The  electronic 
equipment  contains  approximately  400  tubes  envelopes, 
of  which  about  half  are  Western  Electric  396-A  twin 
triodes  and  the  remainder  Wes-tem  Electric  415-A 
pentodes.  A  few  616  tubes  are  used  in  the  drum 
record  circuits.  All  electronic  components  are 
mounted  on  functional  plug-ln  sub-assemblies,  im-lng 
printed  wiring  techniques.  An  open  construction  is 
employed  for  better  heat  dissipation  and  lower 
operating  tenqjerature. 

INSTALLATIONS 

Toron-to  Stock  Exchange 
Toronto,  Canada 


869 


TEUEREGISTER  MAGHETROHIC  BID  ASKED 


I' 


TELEREGISTER 

INVENTORr' 

Magnetronlo  Inventory  Control  System 


MAGNETRONIC 

CONTROL  MANUFACTURER 

The  Teleregister  Corporation 


APPLICATIONS 

Industrial  Inventory  control 
B.  P.  Goodrich  Company,  Footwear  and  Flooring 
Division 

Finished  goods  inventory  control 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Binary  digits  per  word  37 


ARITHMETIC  UNIT 

Construction  Vacuum  tubes 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

The  time  required  for  the  conqiietion  of  an  average 
transaction  from  the  completion  of  the  input  to  the 
answer  is  600  milliseconds.  The  system  has  a  de¬ 
signed  maximum  capahlllty  of  handling  6,000,000 
average  transactions  per  hour. 

The  operator  has  one  master  control  panel  for  his 
use.  A  suh-supervlsory  control  position  is  located 
at  the  data  processor. 


STORAGE 

A  single  1,500,000  binary  digit  capacity  liagnetic 
drum  is  utilized.  The  number  of  bits  per  standard 
item  stored  is  37  (comparable  to  a  "word"  in  general 
purpose  systems).  Random  access  to  the  drum  is 
possible. 

The  temporary  storage  medium  is  relays. 


INPUT 

One  Input/output  device  is  located  at  the  data 
processor. 

One  Input/output  device  is  located  at  the  print¬ 
ing  mechanism. 

Paper  tape  is  utilized  as  an  Input/output  medium. 

Electric  office  machines  are  controlled  and  driven 
by  the  system. 

Punched  cards  are  utilized. 

B.  F.  Goodrich  Company,  FUtwear  and  Flooring 

, Division 

Tape  reader  speed  is  10  char/sec  and  tape  punch 
speed  is  20  char/sec.  A  cLlgltal  display  unit  is 
utilized. 


OUTPUT 

Visual  verlcatlon  of  input /output  data  (response) 
is  possible  at  the  supervisory  station. 

Input  error  data  rejection  is  signalled  immediate¬ 
ly  at  the  supervisory  station. 

Automatic  checking  and  data  verification  controls 
are  built  into  the  system. 


PRODUCTION  RECORD 

Number  produced  to  date  1 

Humber  in  current  operation  1 


COST.  PRICE  AND  RENTAL  RATES 

Prices  of  this  special  purpose  system  are  based 
on  customer  requirements  and  are  established  by 
negotiation. 

System  is  Installed  and  is  maintained  by  the 
manufacturer  on  a  service  contract  basis. 

B.  F.  Goodrich  Company,  Footwear  and  Flooring 
Division 

Approximate  cost  of  basic  system  was  $300,000. 


PERSONNEL  REQUIREMENTS 

B.  F.  Goodrich  Company,  Footwear  and  Flooring 
Division 

Dally  Operation  One  8-Hour  Shift 

Engineers  1 

Technicians  &  Operators  3 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

System  is  installed,  operating,  and  in  use.  It 
is  operated  for  8  hours/day  on  line  and  2  hours/day 
off  line,  on  a  5  day/week  basis. 


ADDITIONAL  FEATURES  AND  REMARKS 

Special  purpose  system. 

System  is  operated  partially  on  an  on-line  basis. 

System  has  combined  on-line  and  off-line  operating 
features , 

The  supervisory  station  permits  stock  status  re¬ 
ports  to  be  obtained,  utilizing  "tailored"  function¬ 
al  input/output  devices  for  completing  transactions. 
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B.  P,  Cioodrlch  Compaiiy,  Footwear  and  Flooring 
Division 

This  piece  of  equlpnent  is  of  a  special  purpose 
nature  designed  specifically  in  answer  to  our 
finished  goods  footwear  problem.  Its  outstanding 
feature  is  random  access  to  any  one  of  many  thou¬ 
sands  of  separate  items  of  either  inventory  or 
sales.  An  additional  feature  is  the  display  of 
inventory  or  orders  on  a  digital  display  console, 
one  item  at  a  time. 


INSTALLATIONS 

B.  F.  Goodrich  Footwear  and  Flooring  Company 
Division  of  the  B.  F.  Goodrich  Company 
Watertown  J2,  Massachusetts 


FUTURE  PLANS 

E.  F.  Goodrich  Company,  Footway  and  Flooring 
Division 

The  future  expansion  of  this  system  depends  large¬ 
ly  upon  its  current  performance  on  the  job  for  which 
it  was  built.  Integration  of  our  branch  warehouse 
will  be  the  next  possible  application. 


r 
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TELEREGISTER  TELERLE 

leleregiBter  Telefile  Ifata  ErooeBSlng  System 


manufacturer 

Corporation 


Control  Console  of  Telefile  Data  Processor 


Photo  hy  The  Teleregister  Corporation 


APPLICATIONS 

Manufacturer  .  ■  , .  . 

System  is  performing  the  following  applications. 
Banking  Systems  -  On  line  -  Real 
Airlines  Reservations  -  On  line  -  Real  Time 
Communications  switching  On-line  Real  Time 
Off-line  General  Purpose  Data  Processing 
Passenger  Record  Retrieval  -  Real  Time 


These  systems  are  constructed  to  operate  on-line 
with  nation-wide  data  communications  networks  con¬ 
sisting  of  hi^  speed  (lOpO  hit/sec)  and  low  speed 
(75  Mt/sec)  fMllities.  'The  switching,  tei^ting 
and  transceiver  apparatus  to  equip  these  networks 
are  provided  hy  the  manufacturer. 

Society  for  Savings 

Savings  accounting  and  mortgage  accounting. 
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Special  Window  Machine  for  Seleflie  On-line 
Savings  Bank  Accounting  System 


Photo  hy  The  Teleregister  Corporation 


PROGRAAUV\ING  AND  NUMERICAL  SYSTEM 


Internal  numher  system  Binary  Coded  Decimal 
Decimal  dlgits/word  one 

Decimal  digits/instruction  8 
Instructions  per  word  Digit.  Addressahle 

Instructions  decoded  Over  200,  depending  on 

system 

Arithmetic  system  Fixed  point 

Varlahle  length  fields  up  to  100  digits. 
Instruction  type  One  address 

Sequential;  first  four  digits  can  he  considered 
an  instruction 
Humber  range 

absolute  magnitude 

Instruction  word  format 


10°  -  10^9 


1  2 

5 

5  "8 

Order 

Length  of  Field 

Memory  Address  ] 

Automatic  built-in  subroutines  Include  Automatic 
Rerun  in  the  event  of  certain  failures  and  program¬ 
mable  separation  of  dual  system. 

Registers  include  the -Accumulator  Control  (ACR), 
Memory  Control  (M3R),  Instruction  Control  (ICR)  and 
Quotient  Control  (QCR)  registers. 

All  orders  are  performed  by  defining  field  lengths 
in  the  core  memory.  The  addressable  classification 


is  digits.  Ihstructlons  can  be  performed  on  from 
one  to  a  hundred  digits  per  operand. 


ARITHMETIC  UNIT 

(iteration  Including  Storage  Access  Time 

Time  Microseconds 

Add  l60  +  16  (Ho.  of  augend  +  addend  digits) 

Mult  80  +  l6  (Sum  of  product  digits) (5  x  Ho. 

of  Multiplier  +  Multiplicand  digits) 

Div  80  +  l6  (Sum  of  quotient  digits) (Ho.  of 

digits  in  dividend) 

Excluding  Storage  Access  Time 
Microseconds 

Add  80  +  l6  (Ho.  of  augend  +  addend  digits) 

Construction  (Arithmetic  unit  only) 

Unit  consists  of  transistors,  diodes  and  mod\ilar 
packages. 

Arithmetic  mode  Serial  by  digit,  parallel  by  bit. 
Timing  Synchronous 

Operation  Sequential 
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TEIjEREGISTER,  telepiue 


Elioto  ty  The  Teleregister  Corporation 


Agent  Set  is  Special  Input-Output  Device  for  use 
with  the  Telefile  On-line  Reservations  System 
for  United  Airlines 


STORAGE 


Dec  Digits 

15,000 

1,050,000/cLrum 

15,000,000/assembly 


Media 

Magnetic  Cores 
Magnetic  Drums 
Discs 

Magnetic  Tape 
No.  of  units  that  can  be  connected 
No.  of  chars/llnear  inch  of  tape 
Channels  or  tracks  on  the  tape 
Blank  tape  separating  each  record 
Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 


51^ 
200 
6' 

1/2 

150 

12,000 

5 

5 


Access 

Mlcrosec 

16 

17,000 

100,000 

Units 

Chars/lnch 

Tracks/tape 

Inches 

Inches/sec 

Chars/sec 

Minisec 

muisec 


15  Seconds 


Hiysical  properties  of  tape 
Width  1/2  Inches 

Length  of  reel  2,400  Feet 

Composition  Ifylar  sandwich 


INPUT  OUTPUT 

Teleregister  systems  are  primarily  on-line  rapid 
access  business  computing  systems.  Up  to  29  sub¬ 
systems  can  be  connected  to  any  single  main  frame. 

The  system,  can  consist  of  any  number  of  processors 
each  acting  independently  or  with  any  two  processors 
corss  checking  each  other.  The  systems  have  been 
designed  to  accommodate  any  conventional  input-out- 
put  media. 
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CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  15, 5OO 

Transistors  3, 3OO 

Magnetic  Cores  50,000  -  T5>000 

Above  aOTlies  to  a  single  Central  Data  Processor 
(ilWiKFITrE)  .  Similar  proportion  of  diodes  and  tran¬ 
sistors  applies  to  other  sub-systems. 


CHECKING  FEATURES 

System  has  parity  checking  in  and  out  of  the  core 
memory  and  In  and  out  of  any  subsystem.  Duality 
cores  checks  are  available  between  processors  and/or 
drums.  Checks  may  also  be  programmed. 


COST,  PRICE  AND  RENTAL  RATES 

Prices  are  available  on  request.  Teleregister  has 
a  full  scale  field-service  operation  In  more  than 
100  cities  in  U.  S.,  servicing  all  installations. 
This  service  organization  has  been  in  existence  for 
30  years. 


PERSONNEL  REQUIREMENTS 

Personnel  requirements  vary  with  the  complexity  o 
any  given  system  application. 

Teleregister  trains  customer  personnel  at  Stamford 
plant  and  provides  on-slte  training  as  long  as  re¬ 
quired. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Teleregister  on-line  systems  have  been  operating 
with  a  record  of  99 up-time  since  1952.  They 
employ  duality  and  huilt-ln.  controls  to'  maintain 
this  hi^  degree  of  reliahility,  coupled  with  a 
rigid  preventive  maintenance  program.  They  have 
proven  on-line  capahllity  for  22  hour  per  day,  T 
per  weeh  service. 

INSTALLATIONS 

Society  for  Savings 

31  Pratt  Street 

Hartford  1,  Connecticut 

The  Howard  Savings  Institution 

Newark  1,  New  Jersey 


i 
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TEIEEfflGlSTER  TEIEFILE 


TELEREGISTER 
UNIFIED  AIRLINE 

Teleregister  Unified  Airline  Erocessor 


MANUFACTURER 

The  Teleregister  Corporation 


Typical  Teleregister  Unified  Airline  Data  Process-  Photo  hy  The  Teleregister  Corporation 

lug  Center 


APPLICATIONS 

Special  purpose,  on-line,  real-time  wired  program 
data  processor,  designed  for  Inventory  applications 
with  a  hi^  volume  of  random,  undisciplined,  on- 
demand  inquiries  and  transactions.  Approximately 
12,000  such  transactions  can  he  processed  in  one 
hour. 

The  term  "Unified"  stems  from  the  unification  of 
design  requirements  which  enabled  Teleregister  to 
provide  similar  systems  now  in  use  hy  TWA,  Western, 
National  and  Northeast  Air  Lines.  These  systems 
permit  the  airlines  to  process  requests  for  reser¬ 
vations  very  quickly,  and  have  measurably  .improved 
load  factors  and  customer  relations.  A  Unified 
system  also  handles  hotel  reservations  for  the 
Sheraton  Corporation. 

Forerunners  of  the  Unified  Systems  were  Telereg- 
ister's  Magnetronic  Beservisors  which  have  been 
serving  American  Airlines  since  1952,  and  a  similar 
system  used  hy  Braniff  International  Ainfays  since 
,1957.  Pan  American  World  Airways  nd  United  Air 


Lines  also  use  Teleregister  systems,  and  United  has 
ordered  a  new  one  (see  TELERFXiISTER  TETglLF.)  for 
installation  in  the  next  few  months. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

All  logic  and  programs  are  wired  into  the  processors 
hy  Teleregister.  Additional  programs  and  changes  in 
logic  are  made  hy  the  manufacturer  on  a  charge  basis 
at  the  customer's  request. 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microsec 

Add  17,010  10 

Construction  (Arithmetic  unit  only) 

Vacuum-tubes  and  relays 
Arithmetic  mode  '  Parallel 


TELEREGIST®  UNIFIED  AIELINE 


876 


i 


Teleregister  Distant  Central  Office  Transceiver 
(DCOT)  'St  West  Side  Airlines  Terminal  is  the  auto¬ 
matic  data  message  director  through  which  all  agent 
set  traffic  is  channeled  to  and  from  the  TWA  Uni¬ 
fied  data  processor  at  New  York 


Media 
Keysets 
Ponohed  Tape 
Teletype 


INPUT 

Parallel  input 
200  words/mln 
200  words/min 


M  OUTPUT 

Media 

Keysets  Parallel  output 

Punched  Tape  200  words/mln 

Teletype  200  words/mln 

Printer  100  words/mln 

The  principal  input/output  device  used  with  the 
Teleregister  Unified  Airline  Processor  is  the  special 
purpose  agent's  keyset.  To  make  an  Inquiry  or  initi¬ 
ate  an  Inventory  transaction,  the  agent  selects  and 
inserts  a  patented  code  plate  in  a  slot  in  the  agent 


Photo  by  The  Telereglster  Corporation 


set.  The  plate  lists  a  total  of  6k  flights  or  seg¬ 
ments  thereof,  but  only  a  single  row  listing  eight 
flints  is  visible  at  the  time.  On  an  availability 
Inquiry  the  processor  reply  causes  a  display  on  the 
agent  set  by  eight  lamps  associated  wlth  the  e.i^t 
flights  listed  on  the  code  plate,  four  conditions 
can  be  shown  for  each  flight,  such  as  las^  on  -  "open 
for  sale",  lamp  out  -  "fll^t  closed",  fast  flash  - 
"wait  list  open",  and  slow  flash  -  "special,  check 
further".  Keys  on  the  agent  set  are  used  to  desig¬ 
nate  month,  date,  and  number  of  persons  in  the  party, 
and  one  of  ten  command  keys  is  used  to  initiate  the 
call.  Besides  availability  inquiries  and  sell  and 
cancel  transactions,  the  command  keys  include  re¬ 
quests  for  departing  a  arriving  fli^t  information 
and  the  print  out  at  the  processor  location  of  wait 
list  requests . 

There  are  approximately  800  keysets  of  the  unified 
type,  shown  in  the  photograph,  in  use.  They  are 
compatible  with  the  600  keysets  of  the  earlier  "Res- 
ervlsor"  type. 

TTiimnn  engineering  principles  contributed  to  the 
design  to  give  accuracy  and  speed  in  use.  The  code 
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ISA  ticket  agent  using  a  Teleregister  agent  set  to  Photo  by  The  Teleregister  Corporation 

check  avallahlllty  for  customer.  Over  1000  similar 
agent  sets  are  In  operation  for  8  major  airlines. 


plate  eliminates  the  keying  In  of  fll^t  numbers  and 
gives  a  positive  reference  for  all  replies.  The  set 
Is  rugged  and  congiact. 

The  processors  Include  a  teletype  message  editor, 
riilch  scans  Incoming  messages  for  data  on  seats  sold 
or  canceled.  When  the  editor  finds  a  transaction 
affecting  Inventory,  it  bids  for  the  processor  and 
passes  on  the  data  so  that  Inventory  is  updated. 

Similarly,  when  variable  Inventory  control  levels 
are  reached,  teletype  status  messages  are  automati¬ 
cally  generated  and  transmitted  to  the  Interested 
stations . 


C I RCU H  ELEMENTS  OF  ENTI RE  SYSTEM 

Type  Quantity 

Tubes  k,  500 

Diodes  3, 000 

Quantities  dual  processors  and  tele-bype  translator 
at  central  location. 


CHECKING  FEATURES 

Checking  features  Include  checks  on  magnetic  drum 
recording  and  checks  Input  data  codes.  Read  back  . 
check  on  translation  Is  optional.  Also  two  process¬ 
ors  are  supplied  with  each  system.  They  operate 
In  "dual"  mode,  meaning  that  they  operate  simultan¬ 
eously  on  the  same  problem,  and  cross  check  each 
other. 


POWER.  SPACE, 

Volume,  System 
Area,  System 
Room  size 

noor  loading 


WEIGHT.  AND  SITE  PREPARATION 

6,4oo  cu  ft 
800  sq,  ft 

1,000  sq  ft  including 
benches  and  cabinets 
75  Ibs/sq  ft 


Figures  are  for  central  equipment,  including  two 
processors  .and  typical  communications  equipment. 

All  Interconnections  between  processor  units  are 
made  through  overhead  ducts .  A  false  ceiling  may 
be  used  If  desired. 

Air  conditioner  is  supplied  by  customer. 


I 
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TFlTiRREGISTER  UNIFIED  AIRLUB 


PRODUCTION  RECORD 

Humter  produced  to  date  12 

Humber  la  current  operation  12 

Anticipated  production  rates  Two  per  yeep: 

Time  required  for  delivery  l8  months 


COST,  PRICE  AND  RENTAL  RATES 

Price  varies  with  the  number  of  modules  required 
by  the  application.  Attended  maintenance  for  one, 
two,  or  three  shifts  is  included  in  the  service 
contract . 


PERSONNEL  REQUIREMENTS 

One  programmer  is  required. 

Training  made  available  by  the  manufacturer  to 
the  user  includes  training  of  an  initial  group  in 
the  operation  of  the  agents  key  set  and  in  the 
entering  of  basic  dhta  into  the  processor. 

The  logic  and  programs  are  wired  in,  therefore 
the  only  personnel  required  for  operation,  besides 
the  reservation  agents,  is  some  one  to  assign  in¬ 
ventory  locations  to  flights  and  to  enter  the  data 
that  varies  with  schedule  changes. 


RELIABILITY.  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

System  up-time  has  averaged  99*8?t.  This  degree  of 
reliability,  necessary  for  a  on-line,  oh  demand  sys¬ 
tem,  is  achieved  by  using  dual  processors.  In  the 
event  of  an  error  detected  by  cross-checking  between 
processors,  a  test  routine  is  initiated,  and  if  one 
of  the  processors  is  faulty,  it  is  cut  out  and  the 
other  processor  carries  the  load  until  repair  has 
been  accomplished.  Many  components,  such  as  seekers 
and  communications  terminating  equipment,  are  fur¬ 
nished  in  du^icate  for  'fallback. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  outstanding  feature  of  the  Unified  Airline 
Processor  is  its  ability  to  handle  Inputs  from  sev¬ 
eral  hundred  remote  devices  on  a  random  demand 
basis.  Since  it  is  a  real-time  system,  it  makes 
accessible  to  hundreds  of  agents  current  ihfonnatlon 
on  seats  available,  returning  cancelled  space  to 
inventory  immediately. 

Beports  on  Inventory,  seats  sold,  status  of  flights, 
etc'.'  can  be  printed  out. 

A  Unified  Airline  Data  Processing  System  almost 
always  Includes  communications  equipment  so  that 
Input/output  sets  may  be  located  at  any  distance 
frcm  the  central  equipment.  Agent  sets  for  Tele¬ 
register  airline  systems  are  located  in  more  than 
100  cities  in  the  United  States  and  Canada.  For  the 
Unified  System,  75  or  100  words  per  minute  telegraph 
circuits,  leased  by  the  customer,  are  used.  Several 
drops  can  be  located  on  one  circuit  throu^  a  speedy 
roll-call  feature.  Vertical  parity  checking  is  used 
to  detect  communication  errors. 
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TRICE  MANUFACTURER 

Packard  Bell  Tradslstori^ed  Real  Time  Incremental  Packard  Bell  Computer  Corporation 

Computer  Expandable 


APPLICATIONS 

The  TRICE  is  a  digital  differential  analyzer  cap¬ 
able  of  solving  directly  any  equations  capable  of 
being  expressed  in  differential  form  at  real  time 
speeds.  The  TEJICE  may  operate  independently  in  the 
solution  of  these  equations  or  it  may  be  used  with 
actual  hardware  or  analog  computers  to  perform  real 
time  simulation  or  test.  The  standard  console  can 
be  supplied  .with  up  to  108  computing  modules.  Con¬ 
nection  to  additional  consoles  Is  provided  for. 

The  TRICE  consists  of  independent  computing  modules 
which,  perform  the  operation  of  integration,  summa¬ 
tion  and  multiplication.  These  modules  are  inter¬ 
connected  ''by  means  of  a  removable  patch  panel  to 
solve  differential  equations.  .The  TRICE  achieves 
real  time  speeds  by  mean’s  of^  a  3  Me  clock  frequency 
and  parallel  organization.  All  computing  elements 
operate  slmultanSously.  The  iteration  rate  of  the 
TRICE  is  100  KC.  This  is  1,000  times  faster  than 


Ehoto  by  Packard  Bell  Computer  Corporation  , 

any  previous  DBA. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits  per  word  26  bits  plus  sign  max. 

Arithmetic  system  Fixed  point 

Incremental,  ternary  transfer  (existence  and  sign) 
Programmed  interconnection  of  independent  comput¬ 
ing  modules 

The  TRICE  has  the  following  types  of  independent 
computing  modules: 

integrator  Summer 

Constant  Multiplier  Servo 

Variable  Multiplier  Decision  Servo 

The  TRICE  is  programmed  much  the  same  as  an  analog 
computer.  The  computing  modules  are  connected  di¬ 
rectly  to  perform  the  operations  indicated  in  the 
equations.  This  provides  a  "feel"  for  the  problem 
and  permits  very  rapid  programming.  The  results  of 


« 
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a  change  in  a  prohlem  parEuneter  hy  the  operator  can 
be  ohseryed.  inmedlately  in  the  fonn  of  X-T  plots, 
tine  history  recordings,  or  digital  readout.  Thus 
the  IRICB  can  he  used  as  a  design  tool. 

ARITHMETIC  UNIT 

Up  to  100,000  Iterations  per  second  for  all  opera¬ 
tions,  including  addition,  multiplication  and  divls- 
Sion. 

An  Integrator  uses  110  translators. 

Arithmetic  mode  Serial  Incremental,  ternary  trans¬ 
fer 

Timing  Synchronous 

Operation  Sequential  and  concurrent 

Integration  can  he  performed  with  respect  to  any 
variable.  The  TRICE  is  not  limited  to  integration 
■with  respect  to  time. 

STORAGE 

-  -  Access 

Medium  No.  of  Words  No.  of  Digits  Mlcroseo 

Delay  Line  1  word/module  26  hits  +  sign  10 
(Electromagnetie ) 

A  patch  panel  is  used  for  "storage"  of  the  program. 

INPUT 

Media  Speed 

Keyboard  Manual 

Either  octal  or  decimal  entry  is  possible. 

Paper  Tape  60  char /sec 

A  lOd  module  machine  can  he  loaded  in  30  sec. 

A  to  D  Converters  Incrementai  up  to  100  KC 

Reichard  Bell  Model  M-1  standard  equipnent.  Volt¬ 
age  input  is  from  transducers,  etc. 

OUTPUT 

Media  Speed 

Registers  (Octal  or  Decimal)  Updated  at  100  KC  rate 
Visual  readout  of  digital  Information  in  computing 
registers 

Baper  Tape  60  char/seo 

Automatic  on  time  basis  or  at  maxima  or  minima,  etc. 
D/A  Converters  Incremental  up  to  100  KC 

Voltage  output  to  X-Y  plotters,  servo  Inputs,  etc. 

EB  Model  DA-5  standard 

The  TRICE  has  a  Decimal  to  Binary  -  Binary  to  Deci¬ 
mal  converter  Scaler  which  converts  to  binary  and 
automatioally  scales  decimal  information  for  entry 
into  the  machine.  The  same  converter  also  converts 
the  binary  Information  to  decimal  for  output.  An 
off  line  automatic  typewriter  is  used  to  prepare  and 
read  the  paper  tape.  Tape  can  also  be  prepared  from 
the  control  panel  Keyboard. 

Any  number  of  analog  input  and  outputs  may  be  hand¬ 
led,  throxigh  A  to  D  and  D  to  A  converters.  These 
Inputs  and  outputs  may  be  from  hardware  under  test  or 
an  amilog  cojiputer. 

CIRCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  (Juantity 

Tubes  l/module 

Diodes  BOO/module 

Transistors  UO/module 

Above  figures  are  approximate. 

The  tubes  are  Amperex  indicators  for  overflow  indi¬ 
cation.  These  are  the  only  tubes  used  in  the  machine. 
They  are  miniature  CRT's  used  for  register  and  over¬ 
flow  indicators. 


The  TRICE  is  constructed  entirely  of  solid-state 
components.  The  TRICE  has  been  in  existence  for 
over  two  years  to  date,  and  has  proven  to  be  extresae- 
ly  reliable  with  very  little  down  time.  Low  power 
consumption  and  freedom  from  heating  problems  prpvld* 
a  long  operating  life.  All  components  are  derated 
by  at  least  505^. 

CHECKING  FEATURES 

Checldng  features  Include  automatic  halt  on  overflow. 
Overflow  indicator  provided  for  each  module.  Digital 
operation  permits  a  dlgit-by-dlglt  checK  against 
previous  runs  or  against  check  solutions  run  of  a 
general  purpose  conquer. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

KVA,  computer  1  to  2  KVA 


Volume,  computer  70  to  108  ou  ft 

Area,  computer  19  to  27  sq.  ft 

PRODUCTION  RECORD 

Number  produced  to  date  5 

Nusiber  In-current  operation  4 

Number  in  current  production  1 

Number  on  order  1 

Anticipated  production  rates  3/year 
Time  required  for  delivery  6  Months 


COST,  PRICE  AND  RENTAL  RATES 

Approximate 
Cost  of  Component 

Console  (Control  Unit  &  Hitch  Bay)  ^  23,000 
Integrator  (Max.  of  65/console)  2,800  ea 

Decision  Seivo  (Meix.  of  12/console)  2,500  ea 
Constant  Itiltlpliers  (Max.  of  30/  2,000  ea 

console) 

Variable  ttiltipliers  (Max.  of  6/consolii  4,000  ea 


Delta  Y  Bumners  4  each  2,500  ea 

Additional  ~Eq\ilpment  Cost  of  Equipment 

Paper  Tape  Input  ^  8,000 

Paper  Ihpe  Output  6,000 

Binary  Decimal  Converter  &  Scales  10,000 

A-D  Converters  (M~l)  10,000 

1  DA-3  in  M-1  case  2,500 

5  DA-3  in  separate  case  10,500 


PERSONNEL  REQUIREMENTS 

One  operator  is  required  for  each  8-hour  shift. 

Formal  training  is  not  required.  After  reading 
the  programming  manual  several  hours  of  familiariza¬ 
tion  with  the  machine  enables  anyone  with  a  knowledge 
of  differential  equations  to  program  and  operate  the 

"“'^^'ADDITIONAL FEATURES  AND  REMARKS 

A  3  Me  clock  plus  parallel  organization  of  independ¬ 
ent  computing  modules  provide  coniputatlon  at  real 
time  speeds  formerly  ascribed  to  analog  compters 
but  with  an  order  of  magnitude  greater  eiocuracy  arid 
exact  repeatability. 

Any  nunber  of  analog  channels  in  and  out  may  be 
connected  to  operate  with  hardware  or  analog  comput¬ 
er  a  at  an  effective  sampling  rate  of  100  KC/channel. 

A  Digital/Analog  Function  Table  (HAST),  a  digital 
system  for  the  generation  of  arbitrary  or  analytical 
functions  for  analog  and  digital  computers,  is  avail¬ 
able.  The  EAST  is  incremental  and  conpletely  com¬ 
patible  with  the  TRICE. 
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TRICE 


UDEC  I  n  III 

Unitized  Digital  Electronic  Calculator  Vfadeln  X 


II  and  III 


MANUFACTURER 


'The  Imrroughs  Corporation 
Elect\ronlc  Instrument  Division 


C.  \ 


\  .  V;  1. 


Photo  by  Burroughs  Corporation 


APPLICATIONS 

Scientific  computing  and  cosimerclEd.  data  proceaslng 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


UDEC  I 

Internal  number  system 
Decimal  dlglts/word 
Decimal  diglts/instruotJoa 
Instructions  per  word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 

Number  range 


Binary  coded  decimal 
10 
5 
2 

54 

Fixed  point 

One  or  two  address 

10"^  <  n  <  10^ 


Program  selection  permits  oner  or  two-address  modes 
of  operation.  The  decimal  point  may  be  manually  set 
at  any  desired-  location.  Two  address  operation  is 
optional  for  optimum  programming. 

UDEC  II  III 

Internal  number  system  Excess-three  bln  coded 

dec 


Decimal  digits/word  |  9  plus  sign  digit 

Decimal  digit s/lnstructlola  5 

Instructions  per  word  j,  2 

Instructions  decoded  f  1*0  " 

Instructions  used  I  52 

Arithmetic  system  I  Fixed  point 

Instruction  type  V  One  address 

lumber  range  I  Movable  decimal  point 

Two  address  word  p<5ssibl(l;  if  second  instruction  in 
each  word  is  unconditional  I'trausfer.  Each  instruc¬ 
tion  is  one  half  word,  i.e.^  5  digits.  Of  these,  5 
digits  specify  address  and  [J  digits  the  command. 

ARITHMET lie  UNIT 


Add  time 
Mult  time 
Div  time  . 
Construction 
Vacuum  tubes 
Magnetic  cores 


Incl  Stor  AeffesB  Exclud  Stor  Aocesr 
Kdcr  sec  L  Micro sec 


176-264 

4,000 

6,000 


88-176 

3.912  (avg) 

5.912  (avg) 


UDEC  i:  II  III 


CHECKING  FEATURES 


Rapid,  access  word  registers 
Basic  pulse  repetition  rate 
Arithmetic  mode 
Timing 

BDBC  II  III 


Add  time 
Mult  time 
Dlv  time 
Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


2 

125  Kc/sec 

Serial-parallel 

Synchronous 

Exolud  Stor  Access 
Mlcrosec 
680 
30,000 
30,000 

Vacuum  tubes 
125  Kc/sec 
Serlo  parallel 
Synchronous 
Seiiuential 


STORAGE 


UHEC  I 


Media 

Words 

Digits 

Magnetic  Drum 

5,300 

53,000 

Magnetic  Cores 

100 

1,000 

UDEC  II 

HI 

Magnetic  Core 

1,000 

Magnetic  Drum 

10,000 

Access 

Mlcrosec 

8,000{avg) 

88 

20/5  digits 
8,5O0(avg) 


53,000  decimal  digits  total  drum  storage.  Drum 
Information  contained  in  blocks  of  200  words  for 
transfer  to  and  from  core  storage. 


UDEC  I 

Modulo  3  arithmetic  check 

Modulo  3  check  on  each  word  transferred  to  and  from 
storage. 

Forbidden  combination  multiply  and  divide  check. 

POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

UDEC  I 

Power,  computer  30  Kw  32  KVA 

Space,  computer  400  sq  ft  area,  floor  space 

part  of  machine 

Capacity,  air  condlt  Blower-exhaust  type 

System  arranged  in  form  of  an  almost  closed  rectangle. 
UDEC  II  in 

Power,  ccmputer  33  Kw 

Space,  computer  31  racks 

Capacity,  air  cond.  15  Tons 

PRODUCTION  RECORD 

Number  produced  2  (incl  UDEC  l) 

Number  in  current  operation  2 

Delivery  time  6  months 

UDEC  I  located  at  Wayne  University,  Detroit,  Michigan. 
UDEC  II  III  located  at  Burrou^s  Corporation, 
Philadelphia,  Pennsylvania. 


INPUT 


UDEC  I 

Media  Speed 

Paper  Tape  (Ferranti  Photoelectric)  400  char/sec 
Keyboard  Manual 

UDEC  II  III 


Paper  Tape  (Ferranti  Photoelectric)  120  char/sec 
Paper  Tape  ( Potter  magnetic  tape  handler  modified  for 
photoelectric  input)  Magnetic  Tape  (Potter) 


OUTPUT 


UDEC  I 
Media 
Printer 
Paper  Tape 

UDEC  n  III 
Paper  Tape  (Teletype)  (2) 
Paper  Tape  (Teletype) 
Magnetic  Tape  (Potter) 


Speed 
6  char/sec 
60  char/sec 

(5-level)  60  char/sec 
(Y-level)  60  char/sec 


C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

UDEC  I 

Tubes  3,000 

Tube  types  8 

Crystal  diodes  6,000 

Magnetic  cores  4,  TOO 

Separate  cabinets  28  standard,  19  in  x  7— ft,  ea. 

Tube  types  include  6CL6,  5687,  7AK7,  6197,  l^Uf, 
12AT7,  6BC5,  12BH7. 

System  is  constructed  of  standard  Burrou^s  pulse 
control  equipnient  and  interconnected  with  E662U 
coaxial  cable. 

UDEC  II  III 

Tubes  3, 000 

Machine  consists  of  Burroughs  Pulse  Control  Equip¬ 
ment,  approximately  6OO  units  in  all. 


COST,  PRICE  AND  RENTAL  RATES 

UDEC  I 

Approximate  cost  of  basic  system  $500,000. 

Approximate  cost  of  modifications  and  additions 

$200,000. 

UDEC  n  III 

Approximate  cost  of  basic  system  $200,000. 

Additional  equipment  100,000. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

UDEC  I 

Average  error-free  running  period  7  HourB/8  Hour/sblft 
Good  time  8.5  Hours 

Attempted  to  run  time  10  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Figures  based  on  period  May  55  to  Nov  56. 

Passed  Customer  Acceptance  Test  Dec  53. 
Decimal-binary  automatic  conversion  is  utilized. 

UDEC  II  in 

Average  error-free  running  period  6  Hours 
Operating  ratio  O.85 

Passed  Customer  Acceptance  Test  Oct  53 

ADDITIONALFEATURES  AND  REMARKS 

UDEC  II  ni 

Burroughs  UDEC  111  is  a  general  modification  of  UDEC 
II.  UDEC  m  will  consist  of  Buirou^s  pulse  control 
equipment  which  has  been  used  in  UDEC  II.  The  hasio 
flexibility  of  this  equipment  provides  for  a  maximum 
it  modification  with  respect  to  special  instructions 
and  special  input-output  equipment  which  must  he 
added  as  required. 

INSTALLATIONS 

Wayne  University  (UDEC  I) 

Computational  Laboratory 
Detroit  1,  Michigan 

Burroughs  Corporation  (UDEC  11  111) 

Electronic  Instrument  Division 
1209  Vine  Street 
Philadelphia,  Pemsylvanla 


885 


UDEC  I  II  III 


UNIVAC  60 

Universal  Automatic  Computer  Jfcdel  60 


MANUFACTURER 

Remington  Rand  Univao  Division 
Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 

Business  and  scientific  data  processing. 

Joliet  Arsenal,  Comptroller,  E.A.M.  Systems  Branch 
Located  at  Joliet  Arsenal,  Joliet,  Illinois,  the  sys¬ 
tem  is  used  for  civilian  payroll,  elvlllau  personnel 
statistics,  stock  accounting,  cost  accounting,  and 
procurement  accounting. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 

Decimal  diglts/vord 

Digits/instruction 
Arithmetic  system 
Instruction  type 
Number  range 


Biquinary,  decimal,,  and 
alphabetic 

Variable  from  1  to  10 

digits  plus  sign 

Not  internally  programmed 

Fixed  point,  variable 

Ihree  address 

Variable 


ARITHMETIC  UNIT 

IChe  timing  is  synchronous. 

Ehe  operation  is  sequential. 

One  full  cycle  on  the  conrputer  requires  400  milli¬ 
seconds.  75  milliseconds  are  required  for  feeding, 
sensiixg,  and  punching  the  card.  325  remain  for  cal¬ 
culation.  If  the  calculation  requires  more  than  325 
milliseconds,  the  computer  automatically  waits  until 
the  end  of  calculation  signal  has  been  given  before 
punching,  feeding  and  sensing  the  next  card.  Buff¬ 
ing  is  not  used. 

Xhe  purpose  of  the  electronic  ccaqiutlng  unit  is: 

To  connect  card  columns  for  sensing,  punching,  and 
reproducing. 

To  set  constant  values. 

To  set  the  machine  for  the  operations  to  be  performed 
and  the  sequence  of  the  operations. 

To  perfoim  all  calculations  with  an  electronic  accum¬ 
ulator. 

To  store  the  values  calculated. 

To  check  each  arithmetic  step. 

To  visibly  read  all  elements  of  all  arithmetic  steps. 
The  arithmetic  unit  uses  floating  point  but  storage 
uses  a  selected  fixed  point. 

The  biquinary  code  is  as  follows: 

Digits  Biquinary  Code 

0  0 

1  1,0 

2  2 

3  1,2 

4  4 

5 

6  •  6 

7  1,6 

8  8 

9  1,8 

Alphabetic  characters  are  wired  to  become  two  or 
three  numeric  characters  at  the  input  level.  For 
example,  an  A  becomes  111,  a  C  becomes  99.  See 
Storage. 


Negative  numbers  are  carried  as  the  tens  complement 
of  the  number.  A  negative  sign  indicates  that  the 
value  is  negative  Instead  of  positive. 

The  location  of  thh  decimal  point  is  variable  and 
may  be  arbitrarily  assigned  to  each  input  and  storage 
location. 

There  is  only  one  arithmetic  register,  called  the 
accumulator.  It  has  a  capacity  of  22  digits.  The 
computation  of  each  program  step  takes  place  within 
the  accumulator.  For  example,  an  addition  would  be 
performed  as  follows: 

1)  Clear  the  accumulator 

2)  Enter  the  first  value  according  to  its  decimal 
location. 

3j  Enter  the  decimal  location  of  the  second  value. 

4)  Shift  the  first  value  to  align  with  the  decimal 
of  the' second  value. 

5)  Enter  the  second  value,  performing  the  process 
of  addition. 

6)  Enter  the  decimal  location  of  the  result  stor¬ 
age  and  shift  the  result  to  align  with  it, 

7)  Place  the  result  in  the  result  storage. 

8)  Subtract  value  two  from  the  result. 

9)  Subtract  value  one  from  the  result  of  8). 

10)  Cheek  to  be  certain  that  the  accumulator  is 


zero. 

Each  step  is  balanced  to  zero  before  the  computer 
continues  to  the  next  step.  The  four  possible  steps 
and  the  method  used  to  check  each  are: 


Step 

Value  1  +  Value 


Value  1  -  Value  2  =  Result 
Value  1  X  Value  2  =  Result 
Value  l/Value  2  =  Result 


Eroof 

2  =  Result  Result  -  Value  2  - 
Value  1=0 
Result  +  Value  2  - 
Value  1=0 
Result/Value  2  -  ... 

Value  1=0 
Result  X  Value  2  - 
Value  1=0 

The  computer  will  not  continue  unless  the  step  checks 
to  zero. 

The  computer  .has  automatic  decimal  alignment.  Pro¬ 
grams  have  been  developed  which  use  a  floating  point 
method,  althou^  the  computer  is  operating  with  auto¬ 
matic  alignment. 

Scaling  may  be  accomplished  by  multiplying  or  di- 
viding  the  number  by  a  factor,  or  changing  the  deci¬ 
mal  location  by  a  selector. 

An  overflow  stops  the  computer. 

The  remainder  is  dropped  off  in  the  final  result, 
although  it  is  used  during  the  proof  of  the  step. 

The  round-off  of  sums,  differences,  products  and 
quotients  depends  on  the  decimal  location  of  the 
result  storage.  The  accumulator  unit  has  22  posi¬ 
tions,  as  follows: 

M  Sections 

123456789  10  U 

A  Sections 

11  10  987654321 


All  results  are  placed  in  storage  from  positions 
10-1  of  the  A  Section.  Each  storage  is  assigned  a 
decimal  location  for  the  program  Involved.  A  loca- 
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tion  of  4/3  would  mean  that  three  places  are  to  he 
retained  in  the  result  following  the  decimal.  If 
the  result  of  any  step-addition,  subtraction,  multi¬ 
plication,  or  division  contains  more  places  than 
.those  allowed  in  the  result  storage,  the  additional 
di.gltB  will  be  located  in  the  M  Section,  beginning 
in  column  11.  When  the  result  is  placed  in-  the 
storage  unit,  they  are  thereby  rounded  off.  Bounding 
off  requires  an  addition  step. 

Comparisons  are  made  by  two  subtraction  steps. 

Each  step  has  two  branchings,  plus  and  minus.  Zero 
is  always  considered  plus.  The  first  step  of  the 
two  value  1  minus  value  2.  If  the  result  is  minus, 
value  2  is  greater  than  value  1.  If  the  result  is 
plus,  value  1  is  eq.ual  to  or  greater  than  value  2. 

The  second  step  would  be  value  2  minus  value  1.  If 
the  result  is  minus,  value  1  is  greater  than  value  2. 
If  the  result  is  plus,  value  1  and  value  2  are  ecjual. 

Control  Unit 

The  ccmputer  has  no  stored  program. 

The  toput -output  panel  indicates  the  card  fields 
to  be  sensed,  punched  and  reproduced.  The  constant 
program  panel  indicates  the  program  to  be  followed, 
step  by  step,  and  the  constant  value  ^ftdch  will  be 
used. 

The  computer  operates  on  a' three  address  system. 

Each  program  step,  which  is  ejrtemally  wired,  con¬ 
tains  the  following  six  instructions,  in  the  follow¬ 
ing  form: 

71  Er  72  =  R  -  ER  +  BR 

71  The  storage,  constant,  or  card-read  field 
to  be  used  as  value  1. 

Er  The  process  (+,  -,  x,  /) 

72  The  storage,  constant,  or  card-read  field 
to  be  used  as  value  2. 

R  The  storage  into  which  the  result  is  to  be 
placed. 

-BR  The  next  step  or  operational  function  to  be 
performed  if  the  sign  of  the  result  is  minus. 

+BR  The  next  step  or  operational  function  to  be 
perfonned  if  the  sign  of  the  result  is  plus. 

Breakpoint  stops  may  be  included  in  the  program. 

At  the  plus  or  minus  branching  of  any  step  an  instruc¬ 
tion  requiring  a  division  of  0  by  0  or  a  number  by 
0  may  be  given.  Both  cf  these  steps  cause  the  com¬ 
puter  to  stop,  and  a  corresponding  lif^t  is  lit. 

The  electronic  computing  unit  contains  a  control 
panel  with  a  dial.  Each  step  may  be  dialed  in  turn. 
For  each  step  value  1,  value  2,  the  result,  the  pro¬ 
cess,  the  branching,  all  decimal  locations  and 
whether  the  step  checks  may  be  read  from  the  panel. 

The  computer  will  stop  under  the  following  condi¬ 
tions: 

1)  Sapty  feeding  magazine. 

2)  Full  receiving  magazine  or  chip  pan. 

3)  Sensing  of  alpha. 

4)  Zero  divided  by  zero. 

5)  Nimiber  divided  by  zero. 

6) ,  Incorrect  voltage. 

T)  Temperature  too  hi^. 

8)  Overflow  condition  on  a  step. 

9)  Failure  to  check. 

STORAGE 

Medium  Words  Digits 

Vacuum  tube  6  60 

The  storage  system  used  is  biquinary.  Each  column 
of  storage  contains  5  tubes,  representing  the  digits 
5>  5>  7)  Bai  9.  There  is  no  tube  for  zero,  which 
is  represented  by  the  fact  that  none  of  the  tubes 
are  lit.  An  odd  digit  is  represented  by  the  corres¬ 
ponding  tube  1,  3,  5,  7,  or  9.  An  even  digit  is 
represented  by  the  odd  digit  which  is  Immediately 


lower  in  value,  plus  the  9.  Therefore,  a  2  is  1  plus 
9,  a  4  is  3  plus  9j  a  6  is  5  plus  9  and  an  8  is  7 
plus  9. 

The  word  length  in  storage  .is  ten  digits  (columns) 
plus  sign. 

Alphabetic  characters  require  five  columns  of  stor¬ 
age  for  two  characters,  three  columns  for  a  single 
character.  A  single  word  can  therefore  contain  4 
columns  of  alphabetic  characters  as  opposed  to  10 
columns  of  numeric  characters. 

Storage  is  actually  part  of  the  computing  imit. 
There  is  no  buffing  unit. 


Medium 

Card  Sensing-Punching  Unit 
The  purpose  of  the  Card  Sensing-Punching  unit  is  to 
sense  and  punch  tabulating  cards  and  to  indicate  and 
control  general  machine  operation. 

A  maximum  of  36  words  (card  read  fields)  may  be  used 
in  one  program.  Up  to  60  digits  may  be  divided  as 
necessary  among  36  words.  The  sign  of  each  field 
is  in  addition  to  the  60  digits. 

A  90,  column  punched  card  code  is  used.  This  is  the 
same  biquinary  code  as  is  used  in  the  storage  unit. 

All  36  words  are  sensed  simultaneously  on  one  cycle. 
Five  columns  are  required  to  sense  two  columns  of 
alphabetic  information;  three  columns  are  required 
to  sense  one  column  of  alphabetic  information. 

Joliet  Arsenal 

Medium  Speed 

Cards  I50  cards/min 


OUTPUT 

Medium 

Card  Sensing-Punching  Unit 
Joliet  Arsenal 

Medium  Speed 

Cards  I50  cards/min 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Card  Sensing-Punching  tiait 
The  Card  Sensing-Punching  Unit  measures  2  ft.  11 
in.  long,  2  ft.  6  in.  wide,  5  ft.  9  in.  hi^,  and 
weighs  1,020  lbs.  This  unit  may  operate  from  any  of 
the  following  power  services; 

a)  208  volt  single  phase,  4  wire,  60  cycles 

b)  230  volt  single  phase,  3  wire,  60  cycles 

c)  220  volt  single  phase,  3  wire,  60  cycles 

d)  120  volt  three  phase,  4  wire,  60  cycles 

e)  220  volt  three  phase,  3  wire,  60  cycles 

f)  220  volt  three  phase  wye  system,  50  cycles. 


The  Electronic  Conflputtng  Unit  measures  7  ft.  2  in. 
wide,  2  ft.  6  in.  deep,  5  ft.  9  In,  hl^  and  wei^s 
2,210  lbs. 


The  unit  operates  from  the  same  power  sources  as 
the  Card  Sensing-Punching  Unit. 

The  unit  is  ventilated  by  fan  forced  room  air. 


Joliet  Arsenal 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  coiqmter 
Area,  air  conditioner 
Room  size 
Floor  loading 
Welf^t,  computer 
Weight,  air  conditioner 


5  Kw  0.90  pf 
145  cu  ft 

31.5  ou  ft 

45  sq  ft 

4.75  sq  ft 
16  ft  X  10  ft  6  in 
80  Ibs/sq  ft 
3,230  lbs 
500  lbs 
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COST,  PRICE  AND  RENTAL  RATES 

Approximate  cost  of  1)3810  system  $75,000. 

Hental  rate  for  133810  system,  standard  shift  $690- 
$1, 050/month. 

Second  shift  operation  charge  Is  an  additional  50^ 
of  the  Standard  Rate. 

Third  shift  operation  charge  is  an  additional  30ff> 
of  the  Standard  Hate. 

Maintenance,  Including  cost  of  pasrts,  except  due 
to  customer  negligence.  Is  included  In  the  rental 
rates  above . 

The  charge  for  maintenance  to  a  customer  who  pur¬ 
chases,  rather  than  leases,  hut  who  requires  main¬ 
tenance  operations  Is  $3,750  per  year  for  a  machine 
less  than  6  years  old  and  $4,500  for  a  machine  6  to 
11  years  old. 

Customer's  personnel  are  trained  at  no  e3Ctra  charge. 

Joliet  Arsenal 

Basic  system  rents  at  $74o. 

4  Key  punches,  3  tabulators,  1  auto-verlfier,  3 
summary  punches,  1  collator,  2  inte33preters,  1  re¬ 
producer,  and  3  sorters  rents  at  $2,594/month. 


ADDITIONAL  FEATURES  AND  REMARKS 

The  Univac  60  and  Univao  120  Systems  are  similar, 
except  with  regard  to  such  Items  as  storage  capacity, 
price,  rental  rate,  and  service  costs. 


FUTURE  PLANS 

Joliet  Arsenal 

Continuation  of  iraprovments  and  refinement  of  pre¬ 
sent  applications. 


INSTALLATIONS 

Joliet  Arsenal 

Comptroller,  E.A.M.  Systems  Branch 
Joliet,  lUinois 

production  RECORD 

Total  number  of  Univac  60  and,  120  Systems  1,000 


PERSONNEL  REQUIREMENTS 

Joliet  Arsenal 


One  8-Hbur  Shift 

Supervisors  3 
Programmers  2 
Clerks  1 
Operators  ■  11 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  formal  training 
furnished  by  the  manufacturer  and  on-the-job  train¬ 
ing. 

RELIABILITY.  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Joliet  Arsenal 

Good  time  .  I5  Hburs/tfeek  (Average) 

Attempted  to  rnin  time  I8  Hburs/tfeek  (Average) 

Above  figures  based  on  period  from  Jun  59  bo  Jun  60 
Time  is  hot  available  for  rent  to  outside  organiza¬ 
tions. 
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UNIVAC  120 

Universal  Autometlc  Cojirputer  Hsdel  120 


MANUFACTURER 

Bemlngton  Rand  Unlvao 

Division  of  Sperry  Rand  CoiToratlon 


APPLICATIONS 

Manufacturer 

Business  and  scientific  data  processing. 

U.  S.  Bureau  of  Reclamation 
Located  at  Bphrata,  Washington,  system  is  used  for 
the  solution  of  engineering,  e.g.,  earthworh  and 
subdivision  of  sections,  and  administrative  problems, 
e.g.  irrigation  accounts,  crop  census,  land  overshlp 
records,  payroll,  accounts  receivable  and  payable, 
stock  records,  personnel  roster,  and  vehicle  utiliza¬ 
tion  and  costs. 

U.  S.  Army  Chemical  Corps  Proving  Grxjund,  Dugway 
Located  in  the  Computer  Section,  Test  Design  &  Anal¬ 
ysis  Office,  the  system  is  used  for  calculation  of 
results  of  various  chemical  and  biological  field 
tests,  statistical  and  mathematical  analysis  of  field 
test  results,  meteorological  research,  and  cost 
accounting,  payroll,  property  inventory,  and  other 
standard  commercial  type  applications. 

U.  S.  Bureau  of  Mines 

Located  at  the  Central  Experiment  Station,  Bureau  of 
Mines,  Pittsburg  15,  Pennsylvania,  the  system  is 
used  in  the  Computation  Laboratory.  The  Computation 
Laboratory  is  an  internal  service  bureau  whose  facil¬ 
ities  are  made  available  to  all  organizational  seg- 


Photo  by  Department  of  Interior,  Bureau  of  Mines 

ments  of  the  Bureau  of  Mines.  These  services  can  be 
divided  into  three  major  categories!  technical, 
statistical  and  accounting.  The  technical  calcula¬ 
tions  encompass  many  areas  in  the  general  field  of 
numerical  analysis  such  as  determination  of  curves 
of  best  fit,  rational  approximations  of  a  variety  of 
functions,  numerical  integration  and  differentiation, 
matrix  operations,  interpolation  and  the  solution  of 
algebraic  and  transcendental  equations.  These  cal¬ 
culations  result  from  the  desire  for  numerical  solu¬ 
tions  of  some  of  the  problems  encountered  by  technical 
personnel  in  the  Bureau's  programs  in  combustion, 
explosive  and  mineral  research,  statistical  services 
include  those  rendered  to  the  film  library  and  dis¬ 
tributing  group.  Coal  Analysis  Section,  and  in  basic 
data  reduction  and  correlation  studies  for  some  of 
the  Bureau's  major  canvasses.  Accounting  services 
Include  payroll  and  cost  distribution,  property  inven¬ 
tory  and  transactions,  and  employee  personnel  records. 

AiEesearch  Manufacturing  Company  of  Arizona 
Located  at  402  South  56th  Street,  Phoenix,  Arizona, 
the  two  systems  are  used-  for  computation  of  payroll, 
earnings  to  date,,  .accrual  of  vacation  and  sick  leave 
hours  and  money,  extension  of  labor  charges  and  b\ir- 
den,  production  planning,  production  parts  scheduling, 
parts  issue,  accounts  payable.  Inventory  accounting. 
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cost  accounting,  laboratory  facility  burden,  quality 
control,  and  assets  depreciation. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Biquinary,  decimal,  and 

alphabetic 

Decimal  diglts/word  Variable  from  1  to  10 

digits  plus  sign 

Number  of  dlglts/lnstructlon  Not  internally  programmed 
Arithmetic  system  Fixed  point,  variable 

Instruction  type  Three  eiddrees 

Number  range  Variable 


ARITHMETIC  UNIT 

The  timing  is  synchronous. 

The  operation  is  sequential. 

One  full  cycle  on  the  computer  requires  IjOO  milli¬ 
seconds.  75  milliseconds  are  required  for  feeding, 
sensing,  and  punching  the  card.  325  remain  for  cal¬ 
culation.  If  the  calculation  requires  more  than  325 
milliseconds,  the  con^iuter  automatically  valts  imtll 
the  end  of  calculation  signal  has  been  given  before 
punching,  feeding  and  sensing  the  next  card.  Buffing 
is  not  used. 


The  purpose  of  the  electronic  computing  unit  is: 

To.  connect  card  columns  for  sensing,  punching,  and 
reproducing. 

To  set  constant  values. 

To  set  the  machine  for  the  operations  to  be  performed 
and  the  sequence  of  the  operations. 

To  perform  all  calculations  with  an  electronic  aocum- 
xilator. 

To  store  the  values  calculated. 

To  check  each  arithmetic  step. 

To  visibly  read  all  elements  of  all  eirithmetio  steps. 
The  arithmetic  unit-  uses  floating  point  but  storage 
uses  a  selected  fixed  point. 

The  biquinary  code  is  as  follows: 

Digits  Biquinary  code 

0  0 

1  1,0 

2  2 


5 

h 

5 

6 
T 
8 
9 


1,8 


891 


UNIVAC  120 


Alpiiatetlc  oharaeters  are  wired  to  tecome  two  or 
three  numeric  oharaotera  at  the  input  level.  For 
example^  an  A  becomes  111^  a  C  becomes  99- 
Storage. 

Negative  numbers  are  carried  as  the  tens  complement 
of  the  number.  A  negative  sign  Indicates  that  the 
value  is  negative  instead  of  positive. 

The  location  of  the  decimal  point  is  variable  and 
may  be  arbitrarily  assigned  to  each  input  and  storage 
location. 

There  is  only  one  arithmetic  register,  called  the 
accumulator.  It  has  a  capacity  of  22  digits.  The 
computation  of  each  program  step  takes  place  within 
the  accumulator.  For  exaniple,  an  addition  would  be 
performed  as  follows: 

!)■  Clear  the  accumulator. 

2)  Enter  the  first  value  according  to  its  decimal 
location. 

Enter  the  decimal  location  of  the  second  value. 

h)  Shift  the  first  value  to  align  with  the  decimal 
of  the  second  value. 

5)  Enter  the  second  value,  performing  the  process 
of  addition. 

6)  Enter  the  decimal  location  of  the  result  storage 
and  shift  the  result  to  align  with  it. 


Photo  by  U.  S.  Army  Chemical  Corps  Proving  Ground 
(Dugway) 

j)  Place  the  result  in  the  result  storage. 

8)  Subtract  value  two  from  the  result. 

9)  Subtract  value  one  from  the  result  of  8). 

lO)  Check  to  be  certain  that  the  accumulator  is  zero. 

Each  step  is  balanced  to  zero  before  the  computer 
continues  to- the  next  step.  The  four  possible  steps 
and  the  method  used  to  check  each  are: 


Step 

Value  1  +  Value  2  =  He suit 
Value  1  -  Value  2  =  Result 
Value  1  X  Value  2  =  Result 
Value  1  7  Value  2  =  Result 


Proof 

Result  -  Value  2 
Value  1=0 
Result  +  Value  2 
Value  1+0 
Result  -T  Value  2 
Value  1  =  0 
Result  X  Value  2 
Value  1  =  0 


The  con^iuter  will  not  continue  unless  the  step 
'  checks  to  zero. 

The  coB^puter  has  automatic  decimal  alignment.  Pro¬ 
grams  have  been  developed  which  use  a  floating  point 
method,  although  the  con^juter  is  operating  with  auto¬ 
matic  alignment. 

Scaling  may  be  acooi^illshed  by  multiplying  or  divid¬ 
ing  the  number  by  a  factor,  or  changing  the  decimal 
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location  by  a  selector. 

An  overflow  stops  the  computer. 

The  remainder  Is  dropped  off  In  the  final  result, 
although  It  Is  used  during  the  proof  of  the  step. 

The  round-off  of  sums,  differences,  products  and 
quotients  depends  on  the  decimal  location  of  the 
result  storage.  The  accumulator  unit  has  22  positions, 
as  follows: 

M.  Sections 

125456789  10  11 

A  Sections 

111098  7654.321 

All  results  are  placed  In  storage  from  positions 
10-1  of  the  A  Section.  Each  storage  Is  assl^ed  a 
decimal  location  for  the  program  Involved.  A  loca¬ 
tion  of  4/3  would  mean  that  three  places  are  to  be 
retained  In  the  resiuLt  following  the  decimal.  If 
the  result  of  any  step-addition,  subtraction,  multi¬ 
plication,  or  division  contains  more  places  than  those 
allowed  In  the  result  storage,  the  additional  digits 
will  be  located  In  the  M  Section,  beginning  in  co'l  iimn 
11.  When  the  result  Is  placed  In  the  storage  unit, 
they  are  thereby  rounded  off.  Rounding  off  requires 
an  addition  step. 

Comparisons  are  made  by  two  subtraction  steps.  Each 
step  has  two  branchings,  plus  and  minus,.  Zero  is  al¬ 
ways  considered  plus.  The  first  step  of  the  two 
would  be  value  1  minus  value  2.  If  the  result  Is 
minus,  value  2  is  greater  than  value  1.  If  the  re¬ 
sult  Is  plus,  value  1  is  equal  to  or  greater  than 
value  2.  The  second  step  would  be  value  2  minus 
value  1.  If  the  result  Is  minus,  value  1  Is  greater 
than  value  2.  If  the  result  is  plus,  value  1  and 
value  2  are  equal. 

Control  Unit 

The  computer  has  no  stored  program. 

The  input-output  panel  indicates  the  card  fields 
to  be  sensed,  punched  and  reproduced.  The  constant 
program  panel  indicates  the  program  to  be  followed, 
step  by  step,  and  the  constant  values  which  will  be 
used. 

The  computer  operates  on  a  three  address  system. 

Each  program  step,  which  Is  externally  wired,  con¬ 
tains  the  following  six  instructions,  in  the  follow¬ 
ing  form: 

VI  Rr  V2  =  H  -  Br,  +  Br. 

71  The  storage,  consteint,  or  card-resid  field  to 
be  used  as  value  1. 

Rr  The  process  (+,  -,  x,  f) 

V2  The  storage,  constant,  or  card-read  field  to 
be  used  as  value  2. 

R  The  storage  into  which  the  result  is  to  be 
placed. 

-Br  The  next  step  or  operational  function  to  be 
performed  if  the  sign  of  the  result  is  minus. 

+Br  The  next  step  or  operational  function  to  be 
performed  If  the  sign  of  the  result  is  plus. 

Breakpoint  stops  may  be  Included  in  the  program. 

At  the  plus  or  minus  branching  of  any  step  an  instruc¬ 
tion  requiring  a  division  of  0  by  0  or  a  number  by 
0  may  be  given.  Both  of  these  steps  cause  the  com¬ 
puter  to  stop,  and  a  corresponding  light  Is  lit. 

The  electronic  computing  unit  contains  a  control 
panel  with  a  dial.  Each  step  may  be  dialed  in  turn. 

For  each  step  value  1,  value  2,  the  result,  the  pro¬ 
cess,  the  branching,  all  decimal  locations  and  whether 
the  step  checks  may  be  read  from  the  panel. 

The  computer  will  stop  under  the  following  condi¬ 
tions: 

1)  Bnpty  feeding  magazine 

2)  Full  receiving  magazine  or  chip  pan 


3)  Sensing  of  alpha 

4)  Zero  divided  by  zero 
3)  Number  divided  by  zero 

6)  Incorrect  voltage 

7)  Temperature  too  high 

8)  Overflow  condition  on  a  step 

9)  Failure  to  check. 

STORAGE 

Manufacturer 

Medium  Words 

Vacuum  Tube  12 

The  code  system  used  is  biquinary.  Each  column  of 
storage  contains  5  tubes,  representing  the  digits 
1>  3i  3>  7j  ani  9.  There  is  no  tube  for  zero,  which 
is  represented  by  the  fact  that^none  of  the  tubes 
are  lit.  An  odd  digit  is  represented  by  the  corres¬ 
ponding  tube  1,  3>  5)  1)  Ewid  9-  An  even  digit  is 
represented  by  the  odd  digit  which  is  immediately 
lower  in  value,  plus  the  9-  Therefore,  a  2  is  1  plus 

9,  a  4  is  5  plus  9,  a  6  is  5  plus  9  uni  an  8  is  7 

plus  9- 

The  word  length  in  storage  is  ten  digits  (columns) 
plus  sign. 

Alphabetic  characters  require  five  columns  of  stor^ 
age  for  two  characters,  three  columns  for  a  single 
character.  A  single  word  can  therefore  contain  4 
columns  of  alphabetic  characters  as  opposed  to  10 
columns  of  numeric,  characters.. 

Storage  is  actually  part  of  the  computing  tmit. 
There  is  no  buffing  unit. 

Bureau  of  Reclamation 
Constant  Storage  I08  Digits 

These  digits  may  be  grouped  into  as  many  as  36  ele¬ 
ments  or  individual  constant  values  from  1  to  10 
digits. 

Intermeilate  Storage  12  units  of  10  columns  each 
Each  unit  related  to  accxmmlator  columns  1  through 

10, 


INPUT 

Manufacturer 

Medium 

Card  Sensing-Punching  Unit 
The  purpose  of  the  Card  Sensing-Punching  Unit  is  to 
sense  and  pimch  tabulating  cards  and  to  indicate  and 
control  general  machine  operation. 

A  maximum  of  36  words  (card  read  fields)  may  be 
used  in  one  program.  Up  to  120  digits  may.be  divided 
as  necessary  among  36  words.  G?he  sign  of  each  field 
is  in  addition  to  the  120  digits. 

A  90  column  punched  card  code  is  used.  This  is  the 
same  biquinary  code  as  is  used  in  the  storage  unit. 
All  36  words  are  sensed  simultaneously  on  one  cycle. 
Five  columns  are  required  to  sense  two  columns  of 
alphabetic  information;  three  columns  are  required 
to  sense  one  column  of  alphabetic  information. 

Bureau  of  Reclamation 

Input  Storage  -  90  columns:  one  for  each  column  of 

a  90  column  card. 

Input  -  120  columns  from  the  90  columns  of  input 
storage.  Speed  is  125  cards/min. 

The  input  is  grouped  into  12  identical  vmits  of  10 
columns  each.  Each  unit  is  related  to  accumulator 
colimms  1  through  10. 

These  120  columns  of  input  will  accommodate  as  many 
as  36  elements  or  individual  input  values  varying  in 
size  from  one  to  10  digits. 
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Dugway  P.  (J. 
Medium 
Ceurds 

AlEesearch 

Cards 


Speed 

150  cards/mln 
150  cards/ndji 


OUTPUT 

Mauufactiu-er 

Card  Senslng-Ptmchlng  Unit 
The  Card  Senslng-Puuohlng  Unit  measures  2  ft.  11 
In.  long,  2  ft.  6  In.  wide,  5  ft.  9  In.  high,  and 
weighs  1,020  Ihs.  This  unit  may  operate  from  any  of 
the  following  power  services: 

a)  208  volt  single  phase,  4  wire,  60  cycles 

h)  230  volt  single  phase,  3  wire,  60  cycles 

c)  220  volt  single  phase,  3  wire,  60  cycles 

d)  120  vplt,  three  phase,  4  wire,  60  cycles 

e)  220  volt  three  phase,  3  wire,  60  cycles 

f)  220  volt  three  phase  wye  system,  50  cycles 

The  ELectronlo  Computing  Unit  measures  f  ft.  2  In. 
wide,  2  ft.  6  In.  deep,  3  9  Td.  high  and  weighs 

2,210  ihs. 

The  unit  operates  from  the  same  power  sources  as 
the  Card  Sensing-Punching  Unit. 

The  unit  Is  ventilated  hy  fan  forced  room  air. 
Bureau  of  Heclamation 

Output  Storage  -  90  columns:  one  for  each  column  of 

a  90  column  card. 

Speed  la  125  cards/mln. 

Output  i  120  columns  for  the  90  col:amns  of  output 
storcige.  The  output  Is  from  the  twelve,  10  colimm  . 
Intermediate  Storage  Units,  for  the  punching  of  the 
10-dlglt  maximum  results. 

Dugway  P.  0. 

Medium  Speed 

Cards  I50  cards/mln 

AlResearch 

Cards  I50  cards/mln 

This  machine  has  only  one  card  Input/output  device, 
therefore,  the  Input  and  output  cards  are  the  same 
or  must  be  interfiled  prior  to  computing.  The  ma¬ 
chine  normally  operates  at  the  150  cards/mln  speed, 
but  does  not  have  a  post  sensing  station  for  verifi¬ 
cation.  Two  passes  of  the  cards  are  required  for 
verification. 


Cos^iutlng  Unit  of  the  Univac  120  to  assist  In  main¬ 
taining  that  unit  at  the  most  desirable  operating 
tesnperature. 

The  air  conditioner  consists  of  four  15  Inch  fans 
in  the  base  located  above  air  filters.  These  fans 
operate  at  1750  rpm  to  force  air  throu^  the  inside 
of  the  unit. 

The  heat  dissipation  Is  approximately  400  BTU/min. 
The  air  flow  through  the  machine  to  affect  cooling 
is  2500  cubic  feet  per  minute. 

Dugway  P.  0. 

Power,  computer  IO.3  Kw  8  KVA  0.777  Pf 
Volume,  coB^uter  142.5  ou  ft 

Volume,  air  conditioner  61.25  oh  14 
Area,  ccmqniter  25  sq  ft 

Area,  air  conditioner  8.75  sq  ft 
Room  size,  computer  22  ft  x  27  ft 

Room  size,  air  conditioner  22  ft  x  27  ft 
Floor  loading  75  Ibs/sq  ft 

Capacity,  air  conditioner  3  Tons 
Weight,  conputer  3>230  lbs 

Wei^t,  air  conditioner  700  lbs 

The  basic  design  of  the  building  provided  for  a 
coarouter  room  and  no  special  preparations  were  re¬ 
quired. 


Bureau  of  Mli:es 
Power,  computer  8  KVA 
Volume,  couputer 
Area,  computer 
Room  size,  conputer 
Floor  loa^ng 


0.95  pf  w/voltage  regulator 

142.5  eu  ft 
43  sq  ft 

145  sq  ft  min. 

75.1  Ibs/sq  ft 
303.1  lbs  concen  max 
Capacity,  air  conditioner  I7  Tons 
Weight,  coiputer  3,230  lbs 

Special  voltage  regulator  and  transformer  required 
for  efficient  operation.  Also,  the  I7  ton  air  con¬ 
ditioner  cools  the  entire  area. 

AlResearch 

8.3  KVA  208v  at  38  Bmpe 

517.5  du  ft 
43  sq  ft 
16  ft  X  10  ft 
75  Ibs/sq  ft 

267  Its  concen  max 
3,230  lbs 


Power,  conputer 
Volume,  computer 
Area,  computer 
Room  size,  conputer 
Floor  loading 


Weight,  conputer 
Ho  special  preparation  except  power  requirements 
and  voltage  regulators. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Bureau  of  Reclamation 
Power,  ccmputer  10  Kw  8.0  KVA 
Volume,  conputer 
Area,  conputer 


Boom  size,  conputer 


142.5  ou  ft 

43  sq  ft 
143  sq  ft  (working  area) 


168  sq  ft  (rectangular  area) 
Floor  loading  75*1  Ibs/sq  ft 

Weight,  conputer  3,230  lbs 

Site  preparation:  Installation  of  220-volt  power 
junction  box,  acoustical  tile  (celling  of  EDP  room 
only)  and  ventilating  hood  for  the  Univac  120.  The 
building  Is  of  reinforced  concrete  construction  with 
the  EDP  unit  located  in  the  basement. 

The  Univac  120  may  be  adjusted  at  the  time  of  in¬ 
stallation  to  operate  from  208,  220,  or  230  volts, 
alternating  current,  providing  the  regulation  of  the 
power  source  can  be  held  to  plus  or  minus  5'ji  of  any 
of  the  above  voltages.  This  voltage  must  be  measured 
at  the  jimctlon  of  the  power  supply  line  and  conputer 
power  line,  and  under  normal  line  load  conditions. 

In  the  event  the  regulation  is  not  within  the  556, 
plus  or  minus,  a  voltage  regulator  Is  necessary. 

The  air  conditioner  Is  Included  Jn  the  Electronic 


COST,  PRICE  AND  RENTAL  RATES 

Ifanufacturer 

Approximate  cost  of  basic  system  $97,500. 

Rental  rate  of  basic  system,  standard  shift  $1,000- 

$1,275. 

Second  shift  operation  charge  Is  an  addltioimj.  50^ 
of  the  standard  rate. 

Third  shift  operation  charge  is  an  additional  505^ 
of  the  standard  rate. 

Maintenance,  Including  cost  of  parte,  except  due  to 
customer  negligence,  is  included  In, the  rental  rates 
above. 

The  charge  for  maintenance  to  a  customer  who  pur¬ 
chases,  rather  than  leases,  but  who  requires  main¬ 
tenance  operations  Is  $4,875  per  year  for  a  machine 
less  than  6  years  old  and  $5,650  per  year  for  a 
machine  6  to  11  years  old. 

Customer’s  personnel  are  trained  at  no  extra  charge. 
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Monthly 

Quantity  Rental 


Univac  120 

1 

$1,170.00 

Keypunch,  Type  306-2  alpha- 

3 

120.00 

"betlcal  w/vlslble  automatic 

feed,  90  column 

Verifier,  Type  313, '  90  column 

1 

60.00 

Sorter,  Type  420,  Electronic 

1 

87.50 

Interpreter,  Type  342-4  Posting 

1 

155.00 

Collating  Reproducer,  Type  315-1 

1 

165.00 

Alphabetical  Tabulator,  Series 

1 

475.00 

3200  100  oards/min 

Summary  Punch,  Type  '311 

1 

‘  85.00 

Portable  Card  Punch,  Type  102 

2 

20.00 

Electronic  Collator,  Type  319-2 

1 

125.00 

Maintenance  service  Included. 

Dugway  P.  0. 

Calculating  Unit  and  Reader-Punch  Unit  rent  at 
approximately  $1,350  per  month. 

Tabulator,  Interpreter,  Sorter,  2  Collators,  and  2 
Keypunches  rent  at  approximately  $900  per  month. 
Bureau  of  Mines 

Basic  system  cost  $95,783.53  +  5>850.CX)  excise  tax. 
Minimum  capacity  system  $1, 125/month 

Maximum  capacity  system  1,350/mDnth 

Bureau  of  Mines  system  1,300/mDnth 

Maintenance  service  contract  is  Included  in  rental. 
AlRssearch 


Qty 

Cost 

Monthly 

Used 

Each 

Rental 

Univac  120  Computer 

2 

$97,500 

$1,350 

Collators 

2 

10,000 

125 

Interpreters 

2 

6,945 

— 

'J5ab/Sum 

6 

51,968 

535 

Sorters 

8 

5,600 

85 

Reproducers 

4 

9,376 

125 

Above  rentals  are 

for  one  shift. 

Second  shift  are 

50^  additional. 

Maintenance  service  is  Included  in  rental. 


PERSONNEL  REQUIREMENTS 

Bureau  of  Reclamation 

One  8-Bbur  Shift 
Used  Recommended 

Supervisors  1  1 

ihialysts  1  1 

Operators  2  2 

Keypunch  Opera  2  2 

Operation  tends  toward  open  shop. 

Prior  to  installation  of  hardware  at  Ephrata,  Sperry 
Rand  conducted  training  seminars  for  the  selected 
operators.  Since  installation,  the  training  program 
has  been  on  an  on-the-Job  basis. 

Dugway  P.  G. 

One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  1 

Programmers  U  4 

Clerics  1  1 

Operators  1  1 

Technicians  1  1 

Operation  tends  t-'ward  closed  shop. 

On-the-job  training  and  Remington  Rand  machine 
operation  and  programming  classes  are  utilized  for 
training. 

Bureau  of  Mines 

One  8-Hbur  Shift 
Used  Recommended  f 

SupCTVisors  1  2 

Analysts  2  2 

Technicians  1  2 


Operation  tends  toward  open  shop. 

Con^any  sponsored  and  on-the-job  training  are 
utilized. 

■ AlReseareh 

Two  8-HOur  Shifts 
Used  Recommended 


Supervisors  2  2 

Analysts  1  1 

Programmers  1  1 

Operators  2  2 

Engineers  1  1 

Technicians  2  2 

The  supervisors  supervise  the  entire  Tab  Room  and 
not  just  the  computer  operations. 

The  analyst  and  the  programmer  are  only  part  time 


for  the  computer. 

All  Tab  Room  personnel  are  capable  of  operating 
this  egfiipnent . 

The  engineer  and  technicians  axe  furnished  by  the 
manufacturer  and  are  responsible  for  all  equipment. 


Operation  tends  toward  open  shop. 

Methods  of  training  used  include  training  by  manu- 
factlrer's  personnel  and  on-the-job  training,  closely 


supervised. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Bureau  of  Reclamation 

Good  time  20  Eours/Weeh  (Average) 

Attempted  to  run  time  21  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  1  Jan  60  to  30  Jun  60 
Passed  Customer  Acceptance  Test  1  Apr  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Since  the  volme  ot  applications  the  unit  now  pro¬ 
cesses  are  of  accounting  nature,  we  have  some  peak 
periods  that  exceed  the  capacity  of  the  machines. 
However,  we  do  have  the  capacity  to  absorb  consider¬ 
able  more  work,  provided  the  scheduling  emphasis 
could  be  placed  on  the  non-peaking  periods. 

Dugway  P.  G. 

Average  error-free  running  period  24  machine  hours 
Good  time  15  Hburs/Week  (Average) 

Attempted  to  run  time  20  Hburs/Meek  (Average) ' 

Operating  ratio  (Good/Attempted  to  run  time)  0-75 
Above  figures  based  on  period  1  Aug  59  to  1  Aug  60 
Passed  Customer  Acceptance  Test  Rov  54 
Time  is  available  for  rent  to  outside  organizations. 
Bureau  of  Mines 

Good  time  36  Hburs/Vfeek  (Average) 

Attempted  to  run  time  40  Hburs/Week  (Average) 

Operating  ratio  (Good/Attenqited  to  run  time)  O.9O 
Above  figures  based  on  period  1  Jan  60  to  30  Apr  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

AlReseareh 

Good  time  58.5  Hours/Week  (Average) 

Attempted  to  run  time  64.5  Hburs/Week  (Average) 
Curating  ratio  (Good/Attenipted  to  run  time)  O.92 
Above  figures  based  on  period  1  Jan  60  to  29  Apr  60 
Passed  Customer  Acceptance  Test  Jan  56 
Time  is  not  available  for  rent  to  outside  organlza-  . 
tions . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

The  Unlvac  60  and  Univac  120  Systems  are  similar, 
except  with  regard  to  such  items  as  storage  capacity, 
price,  rental  rate,  and  service  costs. 
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UNIVAC  120 


Bureau  of  Reclamation 

The  Univac  120  automatically  checks  each  arithmeti¬ 
cal  step  of  each  calculation  Before  proceeding  to  the- 
next  step.  Forty  program  steps  of  the  Univac  120  may 
Be  used  In  any  numerical  sequence  desired.  Further¬ 
more,  one  program  step  or  series  of  steps  can  Be  re¬ 
used  or  repeated  as  often  as  required  in  any  calcula¬ 
tion.  Sperry  Rand  machines  require  more  careful 
programming.  There  are  dividends  to  this,  though. 

In  that  often  through  more  careful  programming  we 
can  realize  much  greater  efficiency. 

As  far  as  commercial  applications  are  concerned, 
we'  find  the  size  of  a  Univac  120  to  be  almost  ideeil. 
It  is  not  so  large  as  to  lure  us  into  over-program¬ 
ming  an  application;  nor  is  it  so  small  that  we  have' 
to  make  repeated  runs.  Rather  it  seems  to  Break  our 
computations  into  sizes  which  can  Be  effectively  and 
economically  handled. 

Dugway  P.  G. 

Outstanding  features  include  low  cost  with  punched 
card  versatility.  Although  the  present  computer 
system  was  adequate  for  its  original  purpose,  the 
problems  Being  generated  at  Dugway  are  of  such  a 
nature  that  a  plugboard  programmed  computer  does  not 
conveniently  lend  itself  to  their  solution. 

AlResearch 

Outstanding  features  include  internal  cheeking  of 
all  computations.  Branching  on  each  step,  address 
instructions,  and  ample  selectors  give  great  versa¬ 
tility. 


FUTURE  PLANS 

Bureau  of  Reclamation 

FeaslBllity  studies  are  Being  conducted  in  many 
areas  of  our  Project  Office  to  determine  the  appli¬ 
cations  that  are  necessary  for  the  KDP  unit  to  Be 
of  greater  value  in  reporting  to  management.  With 
these  factors  in  mind,  the  equipment  requirements 
could  conceivably  change.  Biowever,  additional  equip- 
I  ment  is  not-  contemplated  in  the  near  future. 

Dugway  P.  G. 

A  local  Data  Processing  Committee  is  currently  study¬ 
ing  proposals  received  from  approximately  12  vendors 
with  the  view  that  a  small  stored  program  computer 
would  provide  Dugway  with  the  programming  flexibility 
that  is  required  in  statistical  and  mathematical  re¬ 
search  operations.  A  stored  program  computer  will 
allow  us  to  solve  problems  that  are  not  economically 
feasible  with  our  current  system. 

AlResearch 

Our  present  system  is  over  4  years  old  and  has  Been 
expanded  to  the  limit  of  punched  cards.  To  further 
advance  our  system,  we  now  have  on  order  two  (2) 
Sperry  Rand  Univac  Solid  State  Tape  Computers  (one 
80  Gol.,  one  90  Col.)  with  5  tape  servos  each.  These 
are  scheduled  for  delivery  in  September  and  November 
i960.  Initially  we  are  considering  these  computers 
as  a  natural  expansion  to  our  present  punched  card 
system.  As  soon  as  our  present  system  (modified  to 
take  advantage  of  the  computers  capabilities  and 
magnetic  tape)  is  "on  the  air",  we  will  start  to 
integrate  our  runs  into  a  more  sophisticated  system. 
But  keeping  the  shock  of  a  new  systum  to  a  minimum. 


INSTALLATIONS  * 

U.  S.  Bureau  of  Reclamation 
Region  1,  Columbia  Basin  Project 
Box  ^68 

Ephrata,  Washington 

U.  S.  Army  Chemical  Proving  Ground,  Dugway 
Test  Design  &  Analysis  Office 
Dugway,  Utah 

U.  S.  Bureau  of  Mines 
4800  Forbes  Avenue 
Pittsburgh  13,  Pennsylvania 

AlResearch  Manufacturing  Company  of  Arizona 
402  South  36th  Street 
Phoenix,  Arizona 

PRODUCTION  RECORD 

Total  number  of  Univac  60  and  120  Systems  1,000 


UNIVAC  120 
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UNI  VAC  490 

UMIVAC  490  Real-Time  System 


APPLICATIONS 

UHIVAC  490  System  Is  essentially  a  communloatlons- 
oomputer  network  which  provides  instantaneous  inven¬ 
tory  and  production  control  data  to  companies  and 
government  agencies  having  widely  scattered  offices, 
plants  and  warehouses.  Hundreds  of  transmitting  and 
feceivlng  devices  strategically  located  throughout 
the  country  can  communicate  directly  with  the  centrsJ. 
processor.  As’  a  result,  the  computer  can  receive 
real-time  data  from  a  transaction  source,  process  the 
raw  data  and  deliver  the  necessary  answers  in  ample 
time  to  complete  the  original  transaction.  A  wide 
variety  of  input  and  output  devices  are  available 
to  meet  .specialized  requirements. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 
Binary  digit s/word  30 
Binary  dlglts/lnstruc-  30 
tlon 

Instructlons/word  1 

Instructions  decoded  62  function  code  designators 

Arithmetic  system  Fixed  ipolnt 

instruction  type  One  address 

Number  range  -  556,870,911  to  +  536,870,911  Decimal 

Instruction  word  format 


f  -  Function  code  designator 
j  -  Branch  condition  designator 
k  -  Operand-interpretation  designator 
b  -  Operand  address  modification  designator 
y  -  Operand  designator 

Automatic  coding 

Compiler  and  assembly  routines  will  be  supplied  to 
all  490  users. 

Arithmetic  Registers 

Seven  B-registers  (Address  modifying  registers 
15  bits  each) 

One  A-register  or  accumulator  30  bits 

One  Q-register  and  aiudliary  arithmetic  register  50 

bits 

One  P-reglster  Program  Address  Counter  I5  bits 
Transient  Registers 
One  X-reglster  30  bits 
One  K-register  6  bits 
One  S-register  15  bits 
One  Z-register  30  bits 
One  U-reglster  50  bits 
One  R-register  15  bits 

One  R< -register  I5  bits 
One  D-reglster  30  bits 

One  C*^-reglster  (Communication  Buffer  Register) 

One  c'-register  (Communication  Buffer  Register) 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Mlcrosec 

Add  ■  7.2-12  4.8-12 

Mult  19.2-84  7.2-72 

Div  84  72 


MANUFACTURER 

Sperry  Rand  Corporation 
Remington  Band  Univac  Division 


Construction  (Arithmetic  unit  only) 
Transistors  13, 819 

Diodes  3T>  543 

Arithmetic  mode  Parallel 

Parallel  one's  complement  binary  notation 
Timing  Synchronous 

Operation  Concurrent 

STORAGE  „  . 


Media  No.  of  Words  Deo  Digits  Mlcrosec 

Magnetic  Core  16,384-32,768  49I, 52O-983, 040  I.9 
Magnetic  core  cycle  time  is  6  microseconds . 
Magnetic  Drum  327,680  9,830,400  8,500  avg 

FH  500 

Magnetic  Drum  'lB6,k3'2.  25^592,960  17,000  avg 

Type  FH  880 

Magnetic  Tape  UNIVAC  Unlservo  IIA 
Ho.  of  units  that  can  be  connected  As  many  as  12 


Uniservo  Model  IIA  Tape  Units  may  operate  through 
a  tape  control  unit  and  a  channel  synchronizer 
connected  to  a  single  input-output  channel.  The 
490  System  provides  12  input-output  channels. 
Unlservo  Model  III  may  also  be  used  with  490 


System. 

No.  of  char/llnear  inch  of  tape  125  or  25O  Char/inch 

Channels  or  tracks  on  the  tape  8  Tracks/tape 

Tape  speed  100  Inches/ sec 

Transfer  rate  25,000  Char/sec 

Start  time  12  Mllllsec 


Stop’  ijlme  9  Millisec 

Average  time  for  experienced - 

operator  to  change’  reel  of  tape  30  Seconds 

Physical  properties  of  tape 
Width  0.500  Inches 

Length  of  reel  2,500  Feet 

Composition  Metallic  or  ffylar 


INPUT 

Media  Speed 

Magnetic  Tape  125,000  Kilocyole/sec  Model  III 

Card  Reader  6OO  cards/min  80  Column 

Read-Punch  Unit  I50  cards/min  80  Column 

Keyboard  and  Printer  Printed-page  output  is  60,  75 
or  100  word.s/minute  depending 
on  telegraphic  service. 

12  Model  IIA  Units  can  be  connected  to  one  input- 
output  channel.  Can  be  operated  by  remote  control. 

OUTPUT 

Media  Speed 

Magnetic  Tape  125,000  Kilocycle/sec 

High  Speed  Printer  600  lines/min  On-line 

Bead-Punch  Unit  I50  cards/min 

Keyboard  and  Printer  Because  the  central  site 
equlpnent  can  communicate  directly  with  nearly  any 
type  of  external  digital  equipment,  remote  inquiry 
answering  de’vices  of  many  different  designs  can  be 
a  part  of  a  490  System.  Usually  remote  inquiry 
answering  units  are  especially  designed  to  meet  the 
requirements  of  a  real-time  application. 

C I RCU  ff  ELEMENTS  OF  ENT  I  RE  SYSTEM 

Type  Quantity 

Diodes  37,543  All  types 

Transistors  ■'15,819  All  types 


UNIVAC  490 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


Volt¬ 

Heat  Dis¬ 

Air  Re¬ 

Floor 

Volt¬ 

age  Reg¬ 

sipation 

quirement 

(INCHES) 

Weight 

Loading 

Unit  KVA 

age 

Phase 

Cycle 

ulator 

EHJ/Hr 

Cu  Ft/Min 

Width 

Depth  Height 

Lbs. 

Lbs/Sq  Ft 

M490  Computer  If.O 

208 

3 

60 

+  5^ 

20,000 

1,000 

120 

36 

96 

- 

- 

w/Memory 

Flying  Head  Drum  0.25 

208 

3 

60 

±  5^ 

1,000 

50 

2k 

50 

21 

180 

36 

Control  Unit  (FH 

500  and,  FH  880) 
Flying,  Head  Brum  0.10 

208 

3 

60 

i  5^ 

itoo 

50 

2k 

30 

i4 

120 

24 

Synchronizer 

Flying  Head  Drum  1.5 

208 

3 

60 

0 

. 

- 

36 

30 

ko 

400 

55  ■ 

Unit 

Synchronizer,  0.10 

208 

3 

60 

+  5^ 

koo 

50 

2k  ■ 

30 

■  14 

120 

24 

lape 

Uni  servo  Con-  0.20^ 

208 

3 

60 

i  5^ 

T50 

50 

12 

30 

28 

240 

48 

trol  Unit 

Uniservo  IIA  2.0 

208 

3 

60 

+  5^ 

6,500 

550 

30 

33 

66 

750 

109 

Console  (Double) 

1,100 

50 

k2 

18 

60 

300 

60 

Receives  from  computer  central  processor 


PRODUCTION  RECORD 

Number  produced  to  date  Prototype  1 
Time  required  for  delivery  18  months 

PERSONNEL  REQUIREMENTS 

Appropriate  courses  will  be  provided  at  no  cost  to 
the  user. 


ADDITIONAL  FEATURES  AND  REMARKS 

Specially  designed  for  real-time  use. 

Solid  state  components  with  their  Inherent  advan¬ 
tages., 

large  expandable  capacity  hl^  speed  storage. 

Fast  access  -  hl§^  density  drum  storage. 

High  Internal  speed. 

Utmost  reliability. 

Flexible  Input/output  capabilities. 

Minimum  space. 

Low  power  requirements. 

Minimum  air  conditioning  requirements. 

Ease  of  maintenance. 

Real-time  and  delta  clochs. 
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UNIVAC  1101 

Universal  Automatic  Scientific  Computer  1101 


MANUFACTURER 

Remington  Rand  Unlvao  Division 
Sperry-Reind  Corporation 


Photo  by  Georgia  Institute  of  Technology  Engineering  Experiment  Station,  Rich  Electronic  Computer  Center 


APPLICATIONS 

Georgia  Tech  t 

Commercial  and  scientific  data  processing.  Education 
and  research  In  all  fields  of  engineering  and  science. 
Provides  research  assistance  to  commercial  and  indus¬ 
trial  sponsors. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system 
Binary  dlgits/word 
Binary  digits/instruction 
Instructions  per  word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 

Number  range 

Negative  numbers  used  are  in  the  ones  complement 
arithmetic.  +5  =  00000005  and  -5  =  77777172  octal. 


Binary 

24 

24 

1 

48 

43 

Fixed  point 
One  address 

1-2^^  to  2^^-l 


STORAGE 

Media  Words  Access  Mioroseo 

tegnetic  Drum  16,584.  52  -  17,000 

Magnetic  Core  4,096  10 

Georgia  Tech 

A  modified  II03A  Magnetic  Core  System  has  been  in¬ 
stalled  on  the  1101.  The  computer  has  a  24  binary 
digit  word  which  is  transferred  and  operated  on  in  a 
parallel  mode. 


INPUT 

Medium 

Paper  Tape  (55  words,  l40  frames,  14  ln)/Bec 

OUTPUT 

Media  Speed 

Paper  Tape  (Teletype)  60  char/ sec 

Typewriter  (Plexowrlter)  10  char/sec 


ARITHMETIC  UNIT 

Exclud  Stor  Access 
Mlcrosec 


■Add  time 
Mult  time 
Div  time 
Construction 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Timing 

Operation 


5 

260 

324 

Vacuum  tubes 
400  Kc/sec 
Parallel 
Asynchronous 
Sequential 


C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  2,695  (18  types) 

Diodes  2,385 

CHECKI  NG  FEATURES 

Improper  command  stops,  the  machine . 

PRODUCTION  RECORD 

Total  number  of  Univac  1100  Series  (all  models')  deliv¬ 
ered  is  45. 


UNIVAC  1101 
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Photo  hy  Georgia  Institute/^^  Technology  Engineering  E>:pcriaient  Station,  Elch  Electronic  Computer  Center 


POWER,  SPACE.  WEIGHl 

Power,  computer 
Power,  air  conditioner 
Space,  computer 
Space,  air  oooditiQ'^'^^ 
Room  size,  compu'^’^ 

Room  size,  air 
Floor  loading/ 

Capacity,  al^  conditioner 
Weight,  oomW'*'®^ 

Weight,  a: 


Anditloner 


MD  SITE  PREPARATION 

16  KVA  0.95  pf 
1.2  KVA  (Gas  operated) 
2,880  ou  ft,  560  sq  ft 
384  ou  ft,  48  sq  ft 
720  sq  ft 
192  sq  ft 
44  Ihs/sq  ft 
5  Tons 


Operation  tends  toward  open  shop. 

TechnloiEoi  training  is  conducted  at  scheduled  times 
and  programming  courses  are  offered  in  the  Mathematics' 
Departmi 


,  OPERATING  EXPERIENCE. 
(ME  AVAILABILITY 


16,000  Ihs 
.  ,r  conditioner  1,500  lbs 
False  /  (plenum  for  A.C.).  Separate  room  for 
M.G.  an^  Distribution  duct  from  A.C.  to  computer. 


COST,  PRICE  AND  RENTAL  RATES 

lit,,  donated  to  Georgia  Institute  of  Technology 

Ta  at  .11500,000). 

|5,  Core  System  $59, OW 

hipment  4,000  (approx) 

Junoe  performed  by  Georgia  Tech  staff. 

1  PERSONNEL  REQUIREMENTS 

One  8-tour  Shift 
Used  Recommended 


Average  error-free  running  period  ^.6  Hours 

Good  time  34.5  tours/Week  (Average) 

Attempted  to  run  time  38. 0  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.80 
Above  figures  based  on  period  1  May  60  to  1  Aug  60 
Passed  Customer  Acceptance  Test  Aug  55 
Time  is  available  for  rent  to  outside  organizations. 
Rental  is  .$75.00  per  hour  (including  operator). 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  inclvide  a  large  library  of  sub¬ 
routines,  including  fixed  point,  floating  point, 
function  evaluation,  etc.,  and  stop  address  interrupt 
feature . 

FUTURE  PLANS 

The  addition  of  index  registers  and  floating  point 
hardware  is  being  considered  and  modifications  are  in 
progress  to  add  punch  oai'd  inpub-output  with  the  Bull 
Controlled  Reproducer  with  independent  input  and  out¬ 
put  buffers. 

INSTALLATIONS 

Georgia  Institute  of  Technology 
Engineering  Experimental  Station 
Rich  Fiectronio  Computing  Center 
Atlanta,  Georgia 


URIVAC  1101 


UNI  VAC  1102  MANUFACTURER 

UnlverBttl  Automatic  Solentlfio  Computer  1102  iSperry  Rand  Corporation 

Remington  Sand  Uni vac  Divio ion 


\ 

Photo  hy  Arnold  Engineering  Development  Center,  AKDC,  Tullahoma,  Tennessee 


APPLICATIONS 

Arnold  Engineering  Developnent  Center 
Data  reduction  in  Wind  Tunnel  and  Engine  Test  Facil¬ 
ities.  Three  computers  are  used  on-line  during  wind- 
tunnel  and  aerodynamic  testing. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digits  per  word  2k 

Binary  digits/instruction  2h 

Instructions  per  word  1 

Instructions  decoded  Depends  upon  program 

Octal  digits/instruction  not  decoded  8 
Arithmetic  system  Left  circular  shift 

Instruction  type  One  address 

Number  range  Accumulator  holds  48 

binary  digits 


Add  time 
Mult  time 
Div  time 
Construction 


ARITHMETIC  UNIT 

Exclud  Stor  Access 
Micro sec 
17  max. 

264  max. 

540  max. 
Vacuum  tubes 


Rapid  access  word  registers  1 

Basic  pulse  repetition  rate  500  Kc/sec 

Arithmetic  mode  Parallel 


STORAGE 


Media  Words 

Magnetic  Drum  8,192 


Access  Mlcroseo 
8,500  max. 


INPUT 

^fedla  Speed 

Tape  Reader  200  lines/ sec 

Raw  Data  Scanner  Scans  252  channels  in 

12.5  sec  or  20/seo. 

The  raw  data  scanner  is  connected  to  transducers 
measuring  test  data. 


UHIVAC 1102 
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OUTPUT 

Media  Speed 

Automatic  Typevrlter  10  char/sec 

Automatic  Plotter 

C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  2,700 

Diodes  3,000 

Magnetic  elements  7OO  relays 

Number  of  separate  cabinets  3 

Humber  of  different  kinds  of  plug-in  units  lt-7 


CHECKING  FEATURES 

Accumulator  overflow  indicator 
"Oversize  quotient"  obeck 
Improper  operation  code  check 
Address  check  on  tape  loading 


POWER.  SPACE,  WEIGHT.  AND  SITE  PREPARATION 


Power,  computer 
Volume,  computer 
Area,  computer 
Wei^t,  computer 
Power,  air  conditioner 
Volume,  air  conditioner 
Area,  air  conditioner 
Weight,  air  conditioner 
Capacity,  air  conditioner 


22  Kw 
772  cu  ft 
122  sq  ft 
Ik, 000  lbs 
9  Kw 
80  cu  ft 
12  sq  ft 
3,000  lbs 
25  Ions  . 


PRODUCTION  RECORD 

Number  produced  5 

Number  in  current  operation  3 


COST,  PRICE  AND  RENTAL  RATES  ■ 

Three  computing  systems  were  developed  and  manufac¬ 
tured  under  contract.  Total  cost  was  approximately 
$1,400,000. 

PERSONNEL  REQUIREMENTS 

Daily  Operation  No.  of  Eng.  No.  of  Tech. 

One  8  Hour  Shift  5  2 

Above  totals  axe  for  one  computer. 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Arnold  Engineering  Development  Center 
The  following  performance  figures  are  given  for  the 
three  computers  for  the  period  Janueiry  through  Sep¬ 
tember  1956.  The  last  of  the  three  computers  was 
accepted  on  1  March  1956.  Each  column  is  for  a 


separate  engineering  facility  at  the  Arnold  Engineer - 
ing  Development  Center. 


ETF 

PWT 

ODF 

Manned  Time 

5T.o^t 

25.6^ 

30.1^ 

Utilization 

5i.45t 

20.3^ 

24.856 

Computer  Efficiency 

87.5^ 

89.356 

81t.-456 

Reliability 

96.85t 

99.3^ 

97.9^ 

Scheduled  Maintenance 

9-^i 

10.0^ 

13.9^ 

Unscheduled  Maintenance 

5.056 

0.756 

1.7^ 

Maintenance  Factor 

0.331 

0.501 

0.388 

Terms  and  Definitions  of  Computer  Performance 
0  -  Operational  Time  -  Productive  computer  hours  used 
in  data  reduction,  engineering  problems,  program 
checking,  or  other  productive  computations.  It  does 
not  include  hours  used  in  running  of  check  problems 
for  maintenance  purposes. 

I  -  Idle  Time  -  Computer  hours  during  which  the  com¬ 
puter  is  manned  and  in  condition  for  productive  opera¬ 
tion  but  not  in  use  for  such  purposes. 

U  -  Unused  and  Unmanned  Time  -  Hours  during  which 
personnel  are  not  scheduled  for  computer  operation. 

C  -  Marginal  Checking  -  Daily  routine  testing  prior 
to  operation  to  determine  that  the  computer  is  in 
operable  condition. 

P  -  Preventive  Maintenance  -  Computer  hours  used  for 
testing  of  the  computer  to  Improve  its  performance 
and  which  does  not  detract  from  scheduled  operation¬ 
al  time. 

R  -  Unscheduled  Maintenance  -  Hours  consumed  in  re¬ 
storing  the  computer  to  operating  condition  when 
failure  occurs. 

C.M.  -  Concurrent  Maintenance  -  Hours  spent  in  repair 
and  testing  of  computer  components  which  does  not 
consume  computer  time. 

E.M.  -  Engineering  Modifications  -  Computer  hours 
used  in  accomplishing  engineering  modifications  to 
the  computer  and  its  circuitry. 

T  -  Total  Time  =  0  +  I  +  U  +  C  +  P+  R+  E.M. 

On  a  daily  basis  Total  Time  is  twenty-foitr  hours. 

Manned  Time 
ICO  (t-u)/t 

Utilization 

100  (o+E.M.  )/(o+i-h;+e.m.  ) 

Computer  Efficiency 
100  (0+I+E.M.)/(T-U) 

Reliability 

100  (0+I+E.M.)/(0+I+R+E.M.) 

Scheduled  Maintenance 
100  (C+P)/(T-U) 

Unscheduled  Maintenance 

100  r/(t-u) 

Maintenance  Factor 

(c+p+c.m.+r)/t-u-k:.m.)  , 
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Universal  Automatic  Computer  Model  UOJ  -  IIO5A  Remington  Rand  Unlvac  Division 

Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 
Scientific  computation. 

White  Sands  Missile  Range 
Integrated  Range  Misslon-DRD,  N.  M. 

Located  in  Building  1512,  White  Sands  Missile  Range, 
the  primary  use  of  the  ERA  UOJA,  is  for  computations 
incident  to  conversion  of  range  flight  test  data  to 
engineering  formats  and  computations  of  problems 
associated  with  flight  simulation  and  a  small  amount 
of  general  purpose  computing  for  range  customers. 
3208th  Test  Gp  (TP),  APGC  (TOVMC) 

Eglin  APB)  Florida  ■ 

Located  in  Building  625,  Eglin  AFB,  Florida,  the 
110^  is  used  for  Impact  predictions  (real  time), 
slew  testing  of  radars  and  ballistics.. 

Air  Force  Missile  (Developnent  Center 
Holloman  AFB,  Hew  Mexico 

Both  systems  are  used  for  reduction  of  data  obtained 
during  high  speed  track  tests  of  Inertial  guidance 


Photo  by  Lockheed  Aircraft  Corporation 

systems,  e.g.  gyro  error  coefficients,  vibration 
analysis,  acceleration  and  velocity  translation  to 
tangent  plane  coordinates,  satellite  orbit  calcula¬ 
tions,  and  missile  performance  analysis.  Systems 
are  Integrated  into  the  Real  Time  Data  Asslmllator. 

Digital  Computation  Branch  (WWDCD)  WADD,  W-E  APB 
Located  in  Building  57,  WADD,  W-P  AFB,  Ohio,  the  sys¬ 
tem  is  used  in  the  solution  of  scientific  and  other 
R&D  problems,  li.  conducting  research  in  numerical 
analysis  and  digital  computer  programming  techniques, 
national  Aeronautics  &  Space  Administration, 

Lewis  Research  Center  1 

Located  at  the  NASA-Lewis  Research  Center,  21000 
Brookpark  Road,  Cleveland  35,  Ohio,  the  system  is  used 
for  reduction  of  experimental  data  from  wind  tunnels, 
test  stands,  rocket  stands,  etc.,  engineering  and 
scientific  analysis-type  problems. 

Experimental  data  is  recorded  on  automatic  recorders  ' 
of  our  own  design.  The  punched  paper  tapes  and/or 
magnetic  tapes  are  fed  into  the  computer,  calibrated. 
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and  mathematical  operatlona  carried  out  to  produce 
the  quantities  specified  hy  the  test  engineer. 
Scientific  prohlems  of  all  types  are  punched  Into 
paper  tapes  hy  a  Flexovrlter,  fed  Into  the  computer, 
and  the  mathematical  operations  specified  hy  the 
programmer  are  performed. 

Lockheed  Missile  and  Space  Division 
Located  at  ftilo  Alto,  California,  the  UO^JAF  (2  com¬ 
puters)  systems  are  primarily  used  for  trajectory 
calculations  and  real  time  orhltal  predictions. 

Johns  Hopkins  University,  Applied  Physics  Lah. 
Located  at  Johns  Hopkins  Hoad,  ScaggsvUle,  K>VBrd 
County,  Maryland,  the  1103A  Is  used  for  scientific 
computations  In  support  of  the  Laboratory* s  research 
and  development  programs. 

Johns  Hbplslns  Undv.,  Operating  Research  Office 
Located  at  the  Computing  Laboratory  Division,  6935 
Arlington  Road,  Bethesda  l4,  M. ,  the  UOJA  is  used 
for  operational  simulation,  including  var  gaming, 
and  scientific  data  processing. 

Computing  laboratory,  Southern  Methodist  Dnlv. 
Located  at  5175  Tale,  S.  M.'  U.  Can^ius,  Dallas,  the 
1105  is  used  for  education  and  research. 

Humerloeil  Analysis  Center,  University  of 
Minnesota 

Located  In  Room  250,  E)!p.  Engineering  Building,  Univer- 


Photo  by  Lockheed  Aircraft  Corporation 

sity  of  Minnesota,  the  1105  Is  being  used  In  statis¬ 
tical  work  to  do  such  things  as  factor  analysis  (l6 
variables),  multiple  regression,  analysis  of  variance, 
item  analysis  of  tests,  product  moment  correlations, 
linear  and  quadratic  discriminant  finctlons,  recip¬ 
rocal  average  analysis,  and  several  specialized  pro¬ 
jects.  It  Is  used  in  crystallography  to  determine 
atomic  structure  of  crystals  from  X-ray  diffraction 
data;  in  aerodynamics  to  analyse  transonic  flow 
boundary  layers,  buckling, of  sandwich  panels,  detona¬ 
tion  wave  structure;  in  electrical  engineering  to 
study  acoustic  coupling,  mioromagnetics,  and  ferr- 
magnetic  micro structure;  In  mathematics  to  do  contin¬ 
ued  fraction  expansions,  analyse  the  four-color  map 
problem;  in  mechanical  engineering  to  study  mass 
transfer  cooling,  non-circular  duct  flow,  to  design 
a  probe  for  measurement  of  flame  temperature,  to 
study  the  transport  properties  of  hellum-alr  mixtures; 
in  chemistry  to  study  the  kinetics  of  chemical  re¬ 
actions,  light  scattering,  and  energy  levels  of  linear 
molecules;  in  chemical  engineering  to  study  nuclear 
reactor  simulation  and  control,  kinetics  of  polymer¬ 
ization,  stability  of  loop  processes,,  optimum  desi^ 
of  a  chemical  reactor,  perturbation  transients  in  a 
distillation  tower,  kinetics  of  a  nuclear  reactor;  in 
physios  to  compute  Instrument  corrections  for  data  On 
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Photo  hy  NASA  Lewis  Research  Center 


black  body  radiation  taken  from  numerous  balloon 
flights,  to  coB^ute  cosmic  ray  orbits  In  the  earth's 
magnetic  field  and  proton  trajectories  In  an  optical 
potential,  analysis  of  nuclear  stripping  reactions, 
compute  the  IGY  cosmic  ray  Index,  analyse  the  Van 
Allen  zones;  In  agronomy  and  plant  genetics  to  analyse 
hybrid  com 'perfomancej  In  animal  husbandry  to  study 
breeding  programs  involving  large  populations  and  many 
generations;  and  In  physical  chemistry  to  determine 
normal  coordinates  of  molecular  vibration. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  diglts/word  56 

Binary  dlglts/lnstructlon  36 

Instructions  per  word  1 

Instructions  decoded  Mjdel  UOJ  ^t-l 
Model  IIO3A  50 

Arithmetic  system  Fixed  and  floating  point 

Instruction  type  Two  address 

Number  range  ^  <  (gSS.i) 

127  ~127 

Floating  point  -2  <  n  <  2 

The  Instruction  consists  of  a  2-oharaoter  operating 
code  (command),  a  5-oharaoter  First  Address  and  a 
5-oharaoter'  Second  Address. 

The  floating  point  system  utilizes  nine  instructions. 
Fixed  point  operation  utilizes  4l  Instructions. 

There  are  two  I5  bit  addresses  per  word.  This  facil¬ 
ities  writing  of  programs,  since  less  instructions 
are  required,  less  storage  Is  consumed  in  storing 


program,  and  a  smaller  repertoire  of  instructions 
has  to  be  learned  by  the  programmer. 


ARITHMETIC  UNIT 

Inol  Stor  Access  Exolud  Stor  Access 
Microsec  Mlerosec 

Add  32-60  12-28 

Ifalt  116-hlO  92-386 

Div  462-k90  h66-klk 

Construction  Vacuian  tubes 

Basic  pulse  repetition  rate  5OO  Kc/sec 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential 

Operation  times  given  above  are  average  values. 

Add  time  includes  transmitting  result  to  V  address, 
ifciltiply  time  is  for  product  to  form  in  accumulator 
with  multiplier  In  "0"  register.  Divide  time  includes 
quotient  la  "0"  register  and  positive  remainder  in 
the  accumulator.  The  arithmetic  unit  is  constructed! 
of  Eccles-Jordan  flip-flop  type  circuits  triggered 
by  pulses  from  pentode  "gate"  circuits  which  are 
"enabled"  by  either  other  flip  flops  or  signals  from 
"AND"  or  "OB"  circuits.  The  flip  flops  may  be  man¬ 
ually  controlled  from  the  console.  Althou^  the  arlth 
metic  mode  is  parallel,  all  operations  pass  through 


the  exchange  register  "X".  The  X 


and  "A" 


registers  separately  and  in  combination  are  used  to 
form  eleven  distinct  loglceil  and  arithmetic  sequences 


tJHIVAC  U03  II03A 


906 


o 


STORAGE 


Manufacturer 


Ho.  of 

No.  of 

Accer, 

Media 

Words 

Digits 

Micro se 

Magnetic  Core 

4,096 

147,456 

8 

Magnetic  Core 

4,096 

147,456 

8 

Magnetic  Core 

4,096 

147,456 

8 

Magnetic  Drum 

16,384 

589,824 

17,500 

The  magnetic  core  matrix 

is  64  X  64  hits. 

The 

matrices  are  stacked  In  groups  of  36.  Up  to  three 
stacks  may  he  used  as  high  speed  storage.  The  mag¬ 
netic  drum  is  a  medium  speed  storage  system.  The 
magnetic  tape  Uniservos  store  526,000  words  of  low 
speed  storage.  Up  to  10  Uniservos  can  he  accommodated. 
WSMR  IRM 

Ma^etio  Core  8,192  _  8 

Magnetic  Drum  l6,381t 

0  to  54  milliseconds  for  1st  word,  32  microsec/word 
thereafter. 

Magnetic  Tape  326,000  words/tape 

Computer  is  equipped  with  10  Uniservo  I*s  up  to  8 
of  which  may  he  used  for  information  storage  at  pro¬ 
grammer's  discretion. 

Eglin  APB 

Drum  16,384 

Core  4,096 

Holloman  AIB 

Magnetic  Core  4,096  14T,456  8 

Magnetic  Drum  16,384  589,824  IT, 500 


Photo  hy  WWDCD  Wright  Air  Development  Division 


No.  of 

Ho.  of 

Access 

Media 

Words 

Digits 

Micro sec 

W-P  AFB 

Drum 

Core 

16,384 

12,288 

NASA  Lewis 

Magnetic  Core 

4,096 

6.0 

Magnetic  Dnmi 

16,384 

17,000  avg. 

Lockheed 

Magnetic  Core 

8,192 

294,912 

8 

Magnetic  Drum 

16,384 

589,824 

17,000 

Magnetic  Tape  1, 

500,000 

54,000,000 

20,000 

Internal  Registers  3 

108 

4 

Tape  access  time  depends  on  the  position  of  the 
tape.  In  most  cases,  however,  the  access  time  is  20 


mlUlseconds. 

Johns  Hopkins  AEL 

Core  8,192  284,912  8 

Drum  16,.384  589,824  17,500 


Floating  point  a  feature. 
Johns  Hopkins  OEO 
Magnetic  Core  4,096 

Magnetic  Drum  16,384 

Southern  Methodist 
Magnetic  Core  1,024 

Magnetic  Drum  16,384 

Magnetic  Tape  65,536 


8 

33,000 
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Photo  by  Air  Force  Missile  Developnent  Center,  Holloman  AFB 


Media 

Electrostatic  (CRT) 
Magnetic  Dnim 
Magnetic  Tape 


Ho.  of 
Words 
1,024 
16,384 
262,144 


INPUT 


Access 
Mioroseo 
8 

1T,000  (av§) 
2  min 


Manufacturer 

Media 

Magnetic  Tape 
Tape  Reader 
Card  Reproducer 


Speed 

2,150  words/seo 
200  frames/sec 
120  cards/min 
The  magnetic  tape  speed  is  given  for  the  continuous 
input  mode.  The  tape  reader  senses  2  octal  digits/ 
frame.  The  card  reproducer  usee  80-column  cards, 
placing  24  words  on  a  card.  Special  equipment,  such 
as  analog-to -digital  converters  can  be  used  as  option¬ 
al  equipment.  By  means  of  input -output  buffer  reg¬ 
isters,  a  variety  of  input  or  output  equipment  can 
be  accommodqi,ted  by  the  computers. 

WSMR  IBM  ' 

Uniservos  1,800  words/seo 

HM  Card  Punch  48  words/sec 

High  Speed  Paper  Tape  Reader  55  words/sec 

BRL  Hlgh/O  Magnetic  Tape  555  words/sec 

Reader 


Media 

Eglln  AFB 
Control  Reproducer 

Uniservo  Magnetic  Tape 
Ferranti  Paper  Tape  Reader 
Mllgo 

Holloman  AFB 
Magnetic  Tape  (Uniservo) 
Continuous  read. 

Paper  Tape 
Punched  Cards 
Magnetic  Tape  (IBM  Format) 
Continuous  read. 

Magnetic  Tape 
Ampex  FR  316. 

W-P  AFB 
Magnetic  Tape 

Paper  Tape 

Punched  Card 

HASA  Lewis 

Magnetic  Tape  (2  channel) 
Magnetic  Tape  (j  channel) 

Magnetic  Tape  (Buffered) 

Paper  Tape 


Speed 

120  80  column  IBM  cards/ 
min  (on-line) 

2,157  words/mln  (on-line) 
220  frames/sec  (on-line) 


2,130  words/sec 

200  frames/sec 
120  cards/min 
5,000  words/sec 

450,000  bits/sec 


100  in/seo 
12,000  char/sec 
200  frames/sec 
400  char/sec  octal 
120  cards/min 

320  char/seo  (data  tape) 
8,000  32,000  char/sec 
(data  tapes) 

33,000  char/sec 
(l/o  or  intermediate  tape) 
200  char/sec 
(programs  and/or  data) 
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Photo  by  White  Sands  Missile  Hange,  New  Mexico 


Media  Speed 

Lockheed 

Paper  Tape  400  octal  dig/sec 

Magnetic  Tape  25,600  octal  dig/sec 

Punched  Cards  (80  column)  120  cards/min 

Johns  Hopkins  APL 

Card  120  cards/min 

Magnetic  Tapes  (8  units)  12,500  char/sec 

Paper  Tape  200  char/sec 

Johns  Hopkins  ORO 
Punched  Cards 
Paper  Tape 
Magnetic  Tape 

Southern  Methodist 

Paper  Tape  (Ferranti)  200  char/sec 

Card  Reader  (Bull)  120  cards/min 

U  of  Minn 

Paper  Tape  (j  channel)  200  frames/sec 

(Ferranti  Mark  II  Photoelectric) 

Cards  (80  col.)  120  cards/min 

(Bull  controlled  reproducer) 


OUTPUT 

Manufacturer 

Media  Speed 

Magnetic  Tape  (Uniservo)  2,130  words/sec 

Continuous  write. 

High  Speed  Printer  600  lines/min 

130  ohar/line 

High  Speed  Punch  60  frame s/sec 

2  char/frame 

Card  Reproducer  (60  Col.)  120  cards/min 

24  words/card 

Flexowriter  Supplied  as  monitor 

WSMR  IBM 

Uniservo  1  Magnetic  Tape  1,800  words/sec 

IBM  Card  Punch  48  words/sec 

Paper  Tape  10  words/sec 

Egxin  AFB 

Hi^  Speed  Punch  120  frames/sec  (on-line) 

Charactron  Display  &  10,000  tlmes/sec  (on-line) 

Manual  Intervention  Sys. 

High  Speed  Printer  6OO,  lines/sec  (off-line) 

Flexowriter  10  char/sec  (on-line) 

Variplotter 
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Media  Speed 

Ebllomaa.  AFB 

Magnetic  Tape  (Uniservo)  2,130  words/seo 

Continuous  vrite. 

Paper  Tape  60  frames/sec 

Punolied  Cards  120  cards/mla 

Magnetic  Tape  (Iffll  Format)  5,000  words/sec 

Continuous  vrite. 

The  system  contains  special  huffers,  so-called 
loading  platforms,  for  real  time  input  of  test  data, 
a  common  memory  for  communloation  hetveen  two  Univac 
Scientiflos  and  on-line  eguipaent  for  output,  like 
dlglal,  analog  converters,  display. 


Photo  hy  White  Saiids  Missile  Range,  Hew  Mexico 


Media 
.,W-P  AFB 


Speed 


Magnetic  Tape  100  in/sec 

12,000  char/sec 

Paper  Tape  60  frames/seo 

120  ohar/seo,  octal 

Punched  Cards  ■  120  oards/mln 

On  Line  Monitor  Flex  10  char/sec 

Off-line  tape  to  printer  is  main  output  method,  us¬ 
ing  the  Univac  High  Speed  Printer  (600  llnes/mln). 
HASA  Ijewis 

Paper  Tape  Punch  (3)  60  char/sec,  each 

Magnetic  Tape  (Buffered)  35,000  char/sec 


UMIVAC  1103  IIO3A 


910 


Photo  by  Eglin  Air  Force  Base,  Florida  (APGC) 


Media 

Lockheed 
Paper  Tape 
Magnetic  Tape 
Punched  Cards  (80  Column) 
Flexowriter 

Johns  Bbpklns  APL 

Cards 

Magnetic  Tape 
Paper  Tape 
On  Line  Printer 


Johns  Hopkins  ORO 
Punched  Cards 
Paper  Tape 
Magnetic  Tape 

Off-line  High  Speed  Printer 
Southern  Methodist 
Paper  Tape  3j 

Cards  (Bull) 

Flexowriter  (On-line) 

U  of  Minn 

Paper  Tape  (7  channel) 
(Teletype  Punch) 

Cards  (80  Col. ) 

(Bull  controlled  reproducer) 


400  diglts/sec 
25,600  octal  digits/seo 
120  oards/mln 
60  char/min 

100  cards/min 
12,500  ohar/sec 
60  ohar/sec 
600  llnes/min 
120  char/llne 


3,500  char /min 
120  cards/min 
160  ohar/min 

60  frames/sec 

120  cards/min 


CIRCUff  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  3,907 

Tube  types  12 

Crystal  diodes  8,956 

Magnetic  cores  Xhj,k^6 

Uniservo  Magnetic  Tape  Units  77  tubes,  each  add'l 

Card  Reproducer  Unit  211  tubes,  add'l 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  62  KVA  O.9  pf 

220  volt,  5  phase,  100  KVA  min,  including  cooling 
blower. 

Space,  computer  9*t6.3  sq.  ft 


Space,  computer  9*t6.3  sq  ft 

Minimum  room  size  58  ft 
6  1/4  in  X  30  ft  6  in 

Weight,  computer  38,543  lbs 

Floor  loading  40.7  Ibs/sq  ft 

Capacity,  air  conditioner  Required  equivalent,  capac¬ 
ity  is  20  Tons. 

Two  voltage  regulators,  5  phase,  45  KVA,  required. 

Customer  furnished  cooling  water  50°F  65  gal/min, 
required. 

Separate  maintenance  area  approximately  14  x  24  ft, 
required. 
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100  KVA  0.90  pf  est. 


WgMR  IRM' 

Power,  computer  &  air 
conditioner 

Area,  computer  &  periph-  l,0lt-7  sq.  ft 
eral  equipment 

Area,  air  conditioner  55  sq  ft 

Area  does  not  include  roof  space  for  cooling  towers 
Room  size,  maint  area  &  40  ft  x  80  ft  (approx) 

computer  proper 

Floor  loading  55  Its/sq  ft 

80  lbs  concen  max 

Capacity,  air  conditioner  50  Tons 

Weight,  computer  &  51>6lO  lbs 

peripheral  equipment 

Air  conditioner  is  water  cooled  type.  Heat  exchang¬ 
ers  may  be  located  remotely  from  computer. 

No  special  provision  is  required  since,  plenums, 
false  floors,  etc.  are  Included  as  part  of  the  sys¬ 
tem.  Also  motor  alternator  for  providing  constant 
voltage  power  to  pulsing  ciroults  is  provided.  Krep- 
aratlon  is  confined  to  2  inch  pipe  lines  for  delivery 
of  chilled  water  from  computer  to  heat  exchanger  and 
from  heat  exchanger  to  room  cooling  towers  and  pro¬ 
vision  for  power  distribution.  Separate  transformer 
vaults  are  provided  from  post  primary  system  for  com¬ 
puter  in  order  to  stabilize  voltage.  Separate  volt¬ 
age  alternator  is  provided  by  manufacturer  for  pulsing 
circuits.  50  hp.  If  newly  designed  room  should  pro¬ 
vide  a  minimum  of  30  ft  clear  span  with  no  columns; 
however,  machine  can  be  Installed  aroxmd  columns  if 
’  required.. 

Egiln  AFB  •  ■ 

Power,  computer  60  Kw  55  KVA  O.92  pf 

Power,  air  cond  28  Kw  26.6  KVA  0.95  pf 

Volume,  computer  9>360  cu  ft 

Volume,  air  conditioner  k32  ou  ft 

Area,  computer  1,5^0  sq  ft 

Area,  air  conditioner  72  sq  ft 

Room  size  10  ft  (height) 

60  ft  (length) 

33  ft  (width) 

Floor  loading  21.5  Ibs/sq  ft 

Capacity,  air  conditioner  30  Tons 

Weight,  computer  53,600  lbs 

Weight,  air  conditioner  10,790  lbs 

False  floor  I5  I/2  in.  above  sub-floor  level.  Re¬ 
quires  a  motor  room  to  house  the  motor-alternator 
which  is  supplied  with  208  v,  60  cycles/sec,  three 
phase,  four  wire  arrangement  for  power  tq  the  com¬ 
puter  and  air  conditioning  system.  Shielded  room 
or  screen  room  used  to  keep  out  the  electromeignetio 
radiations  of  nearby  electronic  equipment. 

Holloman  AFB 

Power,  computer  approx  50  Kw  55  KVA  0.90  pf 
Volume,  computer  3,000  ou  ft  (approx; 

Area,  computer  925  sq  ft  (approx) 

Room  size  56  ft  6  l/l-  in  x  3I  ft  2  I/2  in  min. 
Floor  loading  I0.7  Ibs/sq  ft 

500  lbs  concen  max 

Chilled  water  supply:;  65  gallon/minute  maximum  at 
50°F  maximum.  Condensation  drain.  Installation 
and  wiring  of  motor  alternator. 

W-P  AFB 

Power,  computer  100  KVA 

Volume,  computer  10,700  cu  ft  •• 

Volume,  air  conditioner  575  ou  ft 

Area,  computer  1,780  sq  ft 

Area,  air  conditioner,  '  82.5  sq  ft 
Room  size  70  ft  x  40  ft 

Floor  loading  40.7  Ibs/sq  ft 

Capacity,  air  conditioner  30  Tons 

Weight,  computer  38,540  lbs 

Provided  partitions  to  enclose  room  for  humidity 
control. 


50  KVA 
18  KVA 
12,500  cu  ft 
3,000  cu  ft 
1,250  -sq  ft 
300  sq  ft 
,65  ft  X  30  ft 
20  ft  X  15  ft 
100  Ibs/sq  ft 
25  Tons 


NASA  Lewis 
Power,  computer 
Power,  air  conditioner 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Room  size,  computer 
Room  size,  air  conditioner 
Floor  loading 
Capacity,  air  conditioner 

Platforms  used  as  plenum  chamber  and  cable  space. 
Separate  power  feeder.  Insulated  water  lines  from 
basement  to  second  floor.  Concrete  pad  for  water 
chiller.  Existing  building  construction  was  rein¬ 
forced  concrete . 

Lockheed 

Power,  computer  60  Kw  60  KVA  1.0  pf 

Power,  air  cond  4.05  Kw  5-05  KVA  0.8  pf 

Volume,  computer  9.000  cu  ft 

Area,  computer  1,500  sq  ft 

Room  size  60  ft  x  26  ft 

Capacity,  air  conditioner  I5  Tons 

Weight,  computer  34,000  lbs 

False  floor,  motor  generator  and  alternator  for 
each  computer,  air  conditioning  unit  for  each  com¬ 
puter,  and  room  air  conditioning. 

Johns  Hopkins  APL 


Power,  computer  I30  Kw 

130  KVA  0.9  pf 

Power,  air  cond  60  Kw 

60  KVA  0.9  pf 

Volxone,  computer 

10,500  ou  ft 

Volume,  air  conditioner 

1,500  ou  ft 

Area,  computer 

1, 500  sq  ft 

Area,  air  conditioner 

250  sq  ft 

Room  size,  computer 

2,000  sq  ft 

Room  size,  air  conditioner  400  sa  ft 

Floor  loading 

36.6  Ibs/sq  ft 

Capacity,  air  conditioner 

50  Tons 

Weight,  computer 

55,000  lbs 

Weight,  air  conditioner 

8,000  lbs 

Prefabricated  metal  Butler  building. 

Johns  Hopkins  ORO 

Power,  computer  60  Kw 

45  KVA  0.9  pf 

Power,  air  cond 

30  KVA 

Area,  computer 

1,200  sq  ft 

Area,  air  conditioner 

500  sq  ft 

Room  size 

58  ft  X  30  ft 

Floor  loading 

40.7  Ibs/sq  ft 

Capacity,  air  conditioner 

3-20  Ton  units 

40  Tons  required 

Wei^t,  computer 

38,343  lbs 

Present  II03A  Computing 

System  replaced  an  ERA  1103 

Computer;  therefore,  installation  costs  and  building 
modifications  were  minor  -  amounting  only  to  install¬ 
ing  2  additional  20  ton  water  chillers  and  additional 
electric  power.  Total  cost  of  present  installation 
was  less  than  $50,000.  Cost  of  initial  IIO3  installa¬ 
tion  was  also  under  $30,000  since  the  II03  series 
equliment  is  provided  with  a  raised  floor  plenum  and 
air  handler. 

Southern  Methodist 

Power,  computer  41.5  Kw  O.9  Lag  pf 

Volume,  air  conditioner  126  cu  ft 
Area,  computer  755-5  sq  ft 

Area,,  air  conditioner  21  sq  ft 

Room  size,  computer  26  ft  x  60  ft 

Room  size,  air  conditioner  6  ft  x  7  ft 
Floor  loading  46.1  Ibs/sq  ft 

Capacity,  air  conditioner  20  Tons 
Wei^t,  computer  34,747  lbs 

3  phase,  220  volt,  60  cycle  and  II5,  single  phase, 

60  cycle  power  to, building.  Cooling  tower  is  required, 
with  building  to  supply  water  for  air  conditioner. 


UNIVAC  1103  II03A 


912 


U  of  Minn 
Power,  computer 


0.9  induct,  pf 


lA.O  Kw 
aa.o  Kw 
710  sq.  ft 
280  Bq  ft 

58.5  ft  X  25.75  ft  min 
lit  ft  X  20'  ft 
46.1  Its/sq  ft 
20  Tons  min. 


Area,  computer  ' 

Area,  air  oond  &  motor  gen. 

Hoorn  size,  computer 
Boom  size,  air  qondltioner 
Floor  loading 
Capacity,  air  conditioner 
Weight,  computer  34,747  lbs 

The  required  space  on  the  second  floor  of  a  labora¬ 
tory  hulldlng,  was  given  a  false  ceiling  and  a  strength¬ 
ening  sub-floor,  and  partitions  were  erected  to  form 
three  offices  and  an  off-line  input-output  prepara¬ 
tion  room  for  three  Plexowrlters  and  a  card  punch. 
Partitions  in  the  basement  were  erected  to  form  a  ^ 
room  for  the  motor-generators  and  the  air  condition¬ 
ing  chiller  and  a  room  for  the  air  conditioning  ccn™ 
denser. 


COST,  PRICE  AND  RENTAL  RATES 

WSMR  IRM 

Computer  with  card  input  output  from  10  Uniservos 
and  floating  point  with  two  cores  approx,  cost 

$32,115. 

Card-to-tape  converter,  tape-to-card  converter, 
high-speed  printer  (60O  llnes/min  with  plotting  fea¬ 
ture)  $8,815. 

Service  is  provided  with  basic  rental  rate. 

Eglin  AFB 

Total  cost  $922,000. 

Magnetic  Core  Storage  (4,096  words) 

Magnetic  Drum  Storage  (l6,384  words) 

Magnetic  Tape  Control 
Power  Supply 
Desk  Console 
Arithmetic  Section 
Main  Control  Section 
Air  Conditioning  Section 

The  direct  connected  input/output  units  are: 

(1)  Photo-electric  punched  paper  tape  reader 

(2)  High  Speed  Paper  Tape  Punch 

(3)  Monitoring  Plexowriter 

Additional  Equipment  Cost 

Controlled  Reproducer  $  55,000 

High  Speed  Printer  185,000 

Charactron  Display  &  Manual  Interven-  325,000 

tion  System 

6  Unlservo  Tape  Units  and  1  Unityper  H  (without 
maintenance)  rents  for  $27,000/year. 

Vitro  maintenance  engineer  plus  spare  parts  is 

$115,000. 

Holloman  AFB 
Basic  system- 

computer  including  one  core  bay  (4,096  words,  5  Uni- 
servos,  one  punched  card  input-output  unit  $1,029,500. 
Additional  equipment 

One  Uniservo  $18,000  ■ 

One  additional  core  hay,  approx.  $200,000 
High  Speed  Printer  $3, 890/month 

$4, 370. 50/month  for  eight-hour  shift. 

W-P  AFB 

IIO5A  w/float  point,  12K  core,  I6K  drum,  10  Unl¬ 
servo  I,  Bull  Card  l/O  (80  col),  Univac  HS  Printer 
rent  at  $4l,000/mouth.  1 

■'■Maintenance  service  Included  in  rental. 

NASA  Lewis 

Basic  system  cost  $920,094. 

Additional  eqid.pment  cost  $313,939,  including  Flexo- 
■wrlters,  input-output  equipment  and  circuitry,  Buffer¬ 
ed  tape  installation,  new  memory. 


Lockheed 


i^rpe  Unit  Serial 

Monthly 

Hourly 

Extra  Shift 

Ho. 

Rental 

Rate 

per  Hour 

Uni'vac  22  1 

$20,980.00  $119.20 

$59.60 

Core  Storage 

4,500.00 

25.57 

12.79 

Floating  Point 

1,545.00 

8.78 

4.39 

Variable  Block 

290.00 

1.65 

.83 

Total  Main  Frame 

27,315.00 

155.20 

77.61 

Uniservo  (lO) 

3,200.00 

18.18 

9.09 

Read  Punch 

890.00 

5.06 

2.53 

Total  On  Line 

4,090.00 

23.24 

11.62 

Total  EDP  No.  22 

31,405.00 

178.44 

89.23 

UniVEw:  ’  27 

20,980.00 

119.20 

56.60 

Core  Storage 

4,500.00 

25.57 

12.79 

Floating  Poinn 

1,545.00 

8.78 

4.39 

Variable  Block 

290.00 

1.65 

.83 

Total,  Main  Frame 

27,315.00 

.155.20 

77.61 

Unlservo  (lO) 

3,200.00 

18.18 

,  9.09' 

Read  Punch 

890.00 

5.06 

2.53 

Total  On  Line 

4,090.00 

23.24 

11.62 

Total  EDP  No.  27 
(C+D) 

31,405.00 

178.44 

89.23 

Hl^  Speed  Printer 

3,30o!oo 

18.73 

9.38 

Hi^  Speed  Printer 

3,300.00 

18.73 

9.38' 

Card  to  Tape 

2,605.00 

14.80 

7.40 

Total  Off  Line 

9,205.00 

52^30 

26.16  . 

Total  EDP  Systems 

72,015.00 

409.18 

26'.i6 

026  Key  Punch  I9133 

77.00 

.43 

.22 

026  Key  Punch  30566 

71.50 

.41 

.20 

026  Key  Punch  30624 

71.50 

.41 

.21 

056  Verifier  40595 

60.50 

37 

.19 

Total  Key  Punch 

280.50 

1.62 

,82 

077  Collator  36399 

•126.50 

.72 

.36 

082  Sorter  56338 

68.20 

.39 

.20 

407  Acctg.  Mach.  I6OOI 

915.75 

5.20 

2.60 

519  Reproducer  17299 

178.20 

1.01 

.51 

552  Interpreter  25485 

99.00 

.56 

.23 

Total  Auxillaiy 

1,387.65 

7.98 

3.90 

Total  EM 

Total  system 

1,668.15 

73,683.15 

9.60 

4.72 

Monthly  rental  includes  isyj>  P.E.T.where  applicable. 
Hourly  rate  is  l/l76th  of  monthly  rental. 

Extra  shift  per  hour  is  50?(  of  l/l76th  of  monthly 
rate. 

Johns  Hopkins  APL 

$33,155  per  month  for  basic  system  on  prime  shift 
and  at  50/(  rate  for  extra  shift  use. 

Maintenance  service.  Included  in  monthly  rental 
shown  above . 

Johns  Hopkins  OHO  ' • 

Basic  system  ' 

4,096  magnetic  core,  16,584  magnetic  drum,  6  magnetic 
tape  units.  Fixed  point  arith.,  punched  card  in-out, 
and  high  speed  printer  (off-line).  Single  shift  cost 
$24,858/moath. 

Additional  equipment 

Three  026,  one  024,  one  082,  one  519,  oae  552,  one 
077,  and  one  407-rents  for  $1,709.00. 

Maintenance  ser'vioe  included  in  rental  rates.  ■ 
Southern  Methodist 
Rental  traded  for  building  space. 
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V  of  Minn 

$250,000  for  complete  IIO3  (Serial  4)- 
$100,000  for  installation  and  air  conditioning. 
$60,000  for  REAC  installation  (Reeves  Electronic 
Analog  Computer), 

$40,000  for  ADDALUnC  Analog-iDlgital,.  Digital -Analog 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  are  for  programmers:  Rem¬ 
ington  Rand  programming  coarse  plus  on-the-Job  traln- 
ingj  and  others:  on-the-job  training. 

W-P  APB 

Three  8-Hour  Shifts 


Converter. 

Used. 

Recommended 

Supervisors 

5 

5 

Analysts 

5 

9 

PERSONNEL  REQUIREMENTS 

Programmers  &  Coders 
Clerks 

25 

2 

30 

3 

WSMR  IRM 

Librarians 

0 

1 

Two  8-Hbur  Shifts 

Operators 

8 

8 

Used  Hecommended 

In-Output  Oper 

4 

6 

Supervisors 
.Analysts 
Programmers 
Clerks 
Operators 
Engineers 
Technicians 
In-Output  Oper 


5 

8 

12 

1 

9 

6 
2 
4 


Operation  tends  toward  closed  shop. 

Operators  after  a  90  day  Indoctrination  assignment 
elsewhere  within  the  division  are  assigned  to  the 
computer  with  a  combination  of  on-the-job.  and  a  six 
week  course  taught  periodically  by  our  own  personnel- 
programmers  are  normally  hired  as  professional  mathe¬ 
maticians  with  strong  physics  background  and  are 
assigned  Initially  in  other  sections  of  the  organiza¬ 
tion  to  familiarize  themselves  with  the  mathematical 
and  physical  problems  which  they  are  concerned  with. 
At  the  conclusion  of  approximately  1  year  assignment 
in  this  area  programmer  trainees  are  selected  and 
after  attending  a  six  week  training  course  either 
taught  in  house  or  at  the  manufacturer's  plant  are 
given  on-the-job  assignments.  Six  months  to  a  year 
are  required  to  provde  proficient  programmers  for 
our  operation  after  selection  and  assignment  to  the 
computing  laboratory.  Training  of  technicians  and 
engineers  is  a  responsibility  of  the  manufacturer 
and  are  provided  by  him. 

Programmer  training  in  this  activity  is  more  con¬ 
cerned  with  teaching  new  employees  the  techniques 
and  approaches  used  in  solution  of  range  instrumen¬ 
tation  problems.  This  is  more  difficult  than  teach¬ 
ing  thS'  art  of  programming  of  computers.  The  period 
prior  to  assignment  to  computers  is  used  to  screen 
out  prospective  programmers  who  do  not  have  what  our 
management  considers  to  be  desirable  qualities  and 
traits  for  this  partlcifLar  type  of  operation. 

Eglin  AFB 

One  8-Hbur  Shift 


Methods  of  training  used  includes  formal  classes 
by  company  representatives  and  by  operating  installa¬ 
tion  and  extensive  "on-the-job"  training. 

Open  shop  operation  attempted  with  limited  success, 
probably  due  to  training  in  machine  coding.  Plan  to 
use  FORTRAN  extensively  on  open-shop  basis  with  the 
IBM  7090. 

NASA  Lewis 

Three  8-Hbur  Shifts 


Used 

Recommended 

Supervisors 

2 

Analysts 

2 

4 

Programmers 

18 

30 

Coders 

12 

20 

Clerks 

0 

1/2 

Librarians 

•  ■  0 

1/2 

Curators 

7 

9 

Engineers 

2 

-4 

Technicians 

8 

8 

Operation  tends  toward  closed  shop. 

Supervisors,  analysts,  programmers,  engineers 
should  have  professional  degrees,  then  on-the-job 
training.  All  others  can  be  subprofesslonal  or  wage 
board,  with  on-the-job  training. 

Lockheed 

Three  8-Hbur  Shifts 


Supervisors 

Used 

1 

Reooit 

1 

Analysts 

2 

2 

Programmers 

15 

13 

Clerks  ■ 

1 

1 

Librarians 

1 

1 

C^erators 

11 

11 

agineers 

6 

T 

Technicians 

3 

4 

In-Output  Cper 

4 

5 

These  systems  are  currently  operating  on  production 
jobs,  with  little  check  out  on  new  programming.  Above 
figures  are  for  two  computers,. 


Used 

Recommended 

Operation  tends  toward  closed  shop. 

Supervisors 

1 

1 

Operator  training  is  primarily  done 

on-the-job. 

Operators 

2 

2 

Johns  Hopkins  APL 

In-Output  Oper 

1 

1 

One  8-Hour 

Two  8-Hour 

Three  8 -Hour 

Operation  tends  toward  closed  shop. 

Shift 

Shifts 

Shifts 

Methods  of  training  used  includes  on. 

-the-job  train- 

Supervisors  '  3 

4 

5 

ing,  organized  programming  classes,  and  contractor 

Analysts  1 

2 

3 

courses. 

Programmers  15 

20 

25 

HollpmaiL.AFB 

Clerks  2 

..  5 

4 

One  8-Hbur  Shift 

Libreirians  1 

1 

2 

_ . 

- -=--Used . 

Recommended 

Operators  4 

6 

9 

Supervisors 

4 

4 

In-Output  Oper  3 

4 

6 

Analysts 

4 

6 

Tape  toidlers  1 

1 

1 

Programmers 

12 

20 

Operation  tends  toward  closed  shop. 

Coders 

0 

2 

Methods  of  training  used  includes  formal  instruc¬ 

Clerks 

1 

2 

tion,  provided  by  computer  manufacturer,  formal  in- 

Librarians 

2 

3 

structlon  provided  by  our 

training  officer,  and  on- 

Operators 

3 

5 

the-job  training  at  own  installation. 

Engineers 

2 

2 

Technicians 

5 

5 

In-Output  Oper 

1 

2 
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Johns 

Hopkins  ORO 

One  8-Hour 

Two  8-Hour 

Three  8-Hour 

Shift 

Shifts 

Shifts 

U 

R 

U  R 

u 

R 

Supervisors 

Analysts 

6 

10 

Programmers 

20 

30 

Engineers 

3 

3 

2  2 

2 

2 

The  persomiel  listed  above  reflect  only  the  Comput¬ 
ing  Laboratory  staff.  Thrbughout  the  organization 
there  are  approximately  60  persons  classified  as 
analysts  or  research  assistants  who  are  highly  com¬ 
petent  programmers.  Personnel  in  the  machine  opera¬ 
ting  group  perform  II05A  operations,  IBM  machine  wir¬ 
ing  and  operations  and  key  punching  as  required. 

Operation  tends  toward  open  shop. 

All  personnel  hired  by  ORO  are  given  a  two-month 
training  assignment  in  the  Computing  Laboratory  prior 
to  an  assignment  to  a  research  task.  The  two-month 
training  is  divided  as  follows;  one  month  devoted 
to  II03A  characteristics  and  general  programming 
techniques,  one  month  development  of  a  practical  prob¬ 
lem.  Operators,  engineers  and  technicians  are  supplied 
as  required  by  Remington  Rand., 

Southern  Methodist 


One  8-Hbur  Shift 
Used  Recommended 

Supervisors  1  2 

Analysts  6  10 

Clerks  3  4 

Engineers  1 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  credit  courses 
in  the  university  and  on-the-job  training. 

U  of  Minn 
Staff  consists  of: 

One  department  head 
One  research  fellow 
One  junior  engineer  (maintenance) 

One  secretary 

Seven  research  assistants  (part  time) 

Three  maintenance  technicians  (part  time). 

With  this  staff  12  to  l4  hours  of  computing  time  is 
available  dally,  when  needed. 

Clients  are  urged  to  do  as  much  programming,  coding, 
and  operating  as  possible  with  all  non-routine  prob¬ 
lems.  Any  routine  or  standardized  problem,  such  as 
matrix  inversion,  is  done  by  the  staff  (if  a  program 
is  available  for  the  problem). 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAIUBILITY 

WSMR  IRM 

Average  error-free  running  period  4  Hours 

Good  time  60  Hburs/Week  (Average) 

Attempted  to  run  time  70  Ho;jrs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.83 
Above  figures  based  on  period  1  Jan  59  to  5I  Mar  60 
Passed  Customer  Acceptance  Test  I7  Feb  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Most  difficulties  account  for  the  difference  be¬ 
tween  good  time  and  attempted  to  nm  time  were  caused 
by  mechanical  malfunction  of  Unlservos.  Until  very 
recently  it  was  necessary  to  write  programs  utilizing 
all  available  Uni servos  and  a  malfunction  of  any  one 
would  resiiit  in  an  attempt  to  run  resxilting  in  fail¬ 
ure.  Recently  the  number  of  Uniservos  have  been  in¬ 
creased  to  10  which  will  tend  to  eliminate  this 
source  of  difficulty. 


Holloman  AFB 

Good  time  57*54  Hburs/Week,  (Average) 

Attempted  to  rtm,  time  60  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  baaed  on  period  1  Jan  60  to  50  Apr  60 
Passed  Customer  fcceptance  Test  (l)  Mar  57  (2)Hpv  57 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

W-P  AFB 

Good  time  101. 58  Hours/Week  (Average) 

Attempted  to  run  time  103.66  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.979 
Above  figures  based  on  period  1  Apr  60  to  1  Oct  60 
Passed  Customer  Acceptance  Test  Jun  58 
Time  is:  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

NASA  Lewis 

Good  time  77-5  Hours/Week  (Average) 

Attempted  to  nm  time  93.0  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  nm  time)  0.834 
Above  figures  based  on  period  1  Jan  59  to  1  Jan  60 
Passed  Customer  Acceptance  Test  Sep  55 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Lockheed 

Average  error-free  running  period  30  Hours 

Good  time  272.4  Hours/Week  (Average) 

Attempted  to  run  time  280.2  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.966 
Above  figures  based  on  period  1  Feb  60  to  27  Mar  60 
Passed  Customer  Acceptance  Test  (l)  Apr  58  (2)  Jul  58 
Time  is  available  for  rent  to  outside  organizations. 

The  above  figures  are  based  on  a  two  computer  sys¬ 
tem. 

'  Johns  Hopkins  APL 

Average  error-free  running  period  I9.6  Hours 
Operating  ratio  '  '  O.98 

Above  figures  based  on  period  20  May  57  to  present 
Passed  Customer  Acceptance  Test  ’  20  May  57 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Johns  Hopkins  ORO 

Good  time  115.7  Hours/Week  (Average) 

Attempted  to  run  time  115*7  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.982 
Above  figures  based  on  period  1  Apr  60  to  Jul  60 
Passed  Customer  Acceptance  Test  Sep  57 
Time  is  available  for  rent  to  qualified  outside,  or¬ 
ganizations  . 

Southern  Methodist 

Good  time  45  Hburs/Week  (Average) 

Attempted  to  run  time  45.5  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.99 
Above  figures  based  on  period  1  Jul  59  to  1  Jul  60 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

U  of  Minn 

Average  error-free  running  period  18.67  Hburs 
Good  time  $1.10  Hburs/Week  (Average) 

Attempted  to  run  time  55*30  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.924 
Above  figures  based  on  period  1  'Jul'  59  'to  30  Ji™  60 
Passed  Customer  Acceptance  Test  Jun  58 
Time  is  available  for  rent  to  outside  organizations. 
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ADDITIONAL  FEATURES  AND  REMARKS 

WSMR  IBM 

The  water  cooled  design  of  this  equipnent  virtually 
eliminates  difficulties  associated  With  refrigeration 
and  air  conditioning.  As  a  matter  of  actual  fact 
the  computer  room  Is  -cooler  than  Is,  maintained  In 
most  offices. 

Magnetic  tapes  axe  stored  In  wall  cahlnets  within 
the  computer  room.  The  number  required  Is  small  as 
compared  with  most  Installations  of  this  type.  Homal 
building  conditioning  provides  adequate  protection 
from  humidity  temperature,  etc.  Security  against 
loss  of  operating  ability  due  to  fire  is  accomplished 
by  providing  duplicate  tapes  to  other  Installations 
imder  this  command  such  that  In  case  1  tape  is  dam¬ 
aged  it  could  be  replaced  within  a  matter  of  an  hour 
or  two  and  by  duplicate  programming  of  problems  on 
other  machines  in  the  neighborhood,  such  as  the  IBM 
704  located  at  DRD-H  and  the  IBM  704  Computer  opera¬ 
ted  by  the  Flight  Simulation  Laboratory  at  WSMR.  For 
the  particular  applications  Involved  at  WSMR  loss  of 
data  tapes  is  not  as  critical  as  the  loss  of  program¬ 
ming  tapes.  No  special  care  is  taken  to  Insure 
against  loss  of  data  tapes. 

Integrated  Range  Mission  of  White  Sands  Missile 
Range  operates  two  computing  facilities.  The  II03A 
reported  In  this  questionnaire  and  an  IBM  704  Computer 
physically  located  at  Holloman  Mr  Force  Base  are 
reported  on  separately.  Both  computers  are  used  for 
the  same  type  of  activity,  namely  the  conversion  of 
raw  range  flight  test  measurements  to  engineering 
forms  of  data.  It  Is  anticipated  that  about  January 
1962  It  will  become  necessary  to  replace  the  existing 
II05A  Computer  with  a  solid  state  computer  having 
much  greater  internal  speed  and  greater  capacity. 
Machines  of  the  CDC  1604,  IBM  7090,  Fhlloo  2000,  etc. 
type  are  being  considered.  A  feasibility  study  Is 
under  way  to  ascertain  whether  at  that  time  it  will 
be  feasible  to  replace  the  704  Computer  at  Holloman 
with  a  high  speed  data  link  and  utilize  the  one 
high  speed  computing  facility  in  place  of  the  two 
now  in  operation. 

It  is  planned  to  replace  the  card-to-tape  converter, 
the  tape-to-card  converter,  and  the  high  speed  printer 
with  a  USS  80  Computer.  In  so  doing  the  overall 
operation  will  be  speeded  up,  economy  In  floor  space 
will  be  achieved,  and  an  Increase  computing  capacity 
will  be  provided  while  at  the  same  time  the  dost  of 
operation  will  be  reduced. 

Eglin  AFB 

Additional  equipment  can  be  connected  by  controlled 
bits  on  a  selector  board  (colloquially  designated 
OR  board). 

NASA  Lewis 

Simultaneous  Input,  output,  and  computing  on  prob¬ 
lems.  Concurrent  operation  on  two  separate  problems, 
each  with  Its  own  input,  output,  and  computer. 

The  machine.  Its  peripheral  equipment  and  Its  pro¬ 
gramming  aids  are  tailored  to  do  data  reduction  In 
the  most  efficient  manner,  with  the  lowest  level 
programmers  possible. 

Lockheed 

A  library  system  for  reserved  tapes  Is  maintained. 

No  particular  protection  for  tapes  due  to  durability 
of  metal  tapes.  Fireproof  storage  media  is  oun'ently 
undergoing,  evaluation. 

The  II03AF  system  is  composed  of  the  following 
components:  2  Uni vac  Scientific  II03AP  Computers 
each  with  floating  point,  variable  block,  8,192  words 
of  core  storage  and  16,384  words  of  drum  storage. 

There  are  two  Remington  Rand  6OO  llnes/mln  printers. 


and  one  Remington  Rand  Card-to-Tape  Converter. 

Johns  Hopkins  ORO 

Outstanding  features  are  considerable  memory  capacity, 
high  internal  operating  speed,  and  great  versatility 
in  transferring  Information  to  and  from  external 
equipment. 

U  of  Minn 

Electronic  Associates  DATALINK  provides  6  channels 
of  conversion  from  aiiaiog  to  digital  (15  bits/word) 
and  4  channels  of  conversion  from  digital  to  analog. 
The  DATALINK  connects  the  IIO5  with  a  RKAC  (Reeves 
Electronic  .Analog  Computer)  containing  two  computer 
cabinets  (20  amplifiers  In  each)  and  a  cabinet  of 
four  servos. 

The  1103  has  been  modified  to  Include  two  special 
instructions  for  work  with  polynomials,  an  instruc¬ 
tion  for  transmission  of  a  word  from  the  left  half 
of  the  accumulator,  and  an  interrupt  feature  to  in¬ 
crease  system  efficiency  when  external  equipment  is 
used. 


FUTURE  PLANS 

Holloman  -AFB ' 

-An  output  platfom  is  being  designed  vfliich  aliows 
an  automatic  recording,  i.e.  without  computer  control, 
of  nil  real-time  coiquter  outputs  and  a  digital  and 
analog  display  of  real-time  computer  outputs. 

W-P  AFB 

The  IIO3A  will  be  phased  out  by  June  I96I  due  to 
the  Installation  of  the  IBM  7O9O  in  November  i960. 
NASA  Lewis 

Additional  tape  handlers,  floating-point  arithmetic, 
hardware,  hi^-speed  line  printer,  compiler,  and 
high-speed  plotting  are  planned. 

Lockheed  i 

IMSD  is  in  the  process  of  converting  all  II03AF  work 
to  IBM  7090  and  CDC  l604  Systems.  Both  1103AF*s 
will  be  released. 

Johns  Hopkins  -APL 

IBM  7090  Computer  System  with  l401  C5  planned  for 

installation.  _ 

Southern  tethodlst  1 

On  line  printer  for  IIO5. 

-Addition  of  Solid  State  90  with  six  tapes,  computer 
and  full  complement  of  Remington  Rand  tabulation 
equipment. . 


INSTALLATIONS 

White  Sands  Missile  Range 
Integrated  Range  MlBslon-DRD 
White  Sands  Missile  Range,  New  Mexico 

3208th  Test  Group  (TF) 

Computer  Operations 
APGC  (PGVMC) 

Eglin  -Air  Force  Base,  Florida 

-Air  Force  Missile  Developnent  Center 
-Analysis  and  Computation  Division  (MIHC) 
Holloman  -Air  Force  Base,  Hew  Mexico 

Wright  Air  Development  Division 
Digital  Computation  Branch  (WWDCD) 
Wright-Patterson  Air  Force  Itese,  Ohio 

National  Aeronautics  &  Space  -Administration 
Lewis  Research  Center 
21000  Brookpark  Road 
Cleveland  35>  Ohio 
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Lookheed  Missile  and  Space  Division 
Digital  Computer  Operations 
Sunnyvale,  California 

Johns  Hopkins  University 
Applied  Physios  Laboratory 
8621  Georgia  Avenue 
Silver  Spring,  Maryland 

Johns  Hopkins  University 
Operations  Research  Office 
6955  Arlington  Road 
Bethesda  l5,  Maryland 


Southern  Methodist 
Computing  laboratory 
Dallas  22,  Texas 

University  of  Minnesota 
Mumerlcal  Analysis  Center 
Minneapolis  14,  Minnesota 


PRODUCTION  RECORD 

Number  of  Unlvao  1100  Series  Systems  (all  models) 
delivered  is  45. 
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Univac  1105  Computing  System 


MANUFACTURER 

Remington  Rand  Univac  Division 
Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 

System  is  used  for  both  scientific  and  commercial 
applications,  for  exa^le,  satellite  tracking  and 
trajectory  calcilLatlons,  linear  programming,  logictlcs, 
scheduling,  inventory  control,  and  census. 

Ihe  Univac  1105  Computing  System  is  a  synchronous, 
large  scale,  high  speed,  general  purpose,  automatic 
data  processing  computing  system.  Rrograms  of  in¬ 
ternally  stored  instructions,  capable  of  self -modifi¬ 
cation,  determine  the  sequence  of  operations.  Inter¬ 
nal  storage  is  afforded  by  directly  addressable  mag¬ 
netic  cores  and  drums.  The  system  is  designed  to 
use  magnetic  tape,  punched  cards,  punched  paper  tape, 
electric  typewriter,  analog-to-dlgltal  and  digital -to- 
aiialog  converters,  visual  displays,  plotters  and  real 
time  instrumentation  as  input-output. 

U.  S.  Air  Force,  Dayton  AF  Depot 
Located  at  Dayton  Air  Force  Depot,  Wilmington  Pike, 
Dayton,  Ohio,  the  system  is  used  for  the  following 
fields  of  application: 


Photo  by  Remington  Rand  Univac 

Stock  Control  and  Distribution  -  Inventory  Man^ement 
Method  of  controlling  and  distributing  material  by 
Air  Material  Command  Supply  Depots  and  AMA's  to  Air 
Force  activities,  maintenance  contractors  and  other 
military  services  world-wide.  The  system  provides  a 
data  processing  technique  which  enables  AMC  to  admin - 
ister  a  timely,  accurate  and  effective  supply  logis¬ 
tics  system.  It  provides  item  accounting,  including 
inventory  position  and  various  products  for  effective 
management  of  serviceable,  reparable  and  excess  mater¬ 
ial.  By-products  >diich  are  the  basis  for  dollar  ac¬ 
counting  and  Air  Force  assets  management,  inputs  for 
requirements  computation  and  other  stock  control  pur¬ 
poses  are  provided. 

Management  and  Control  of  Due-In-Assets 

Recording  of  assets  due  in  from  contractual  pro¬ 
curement,  Department  of  Defense  excesses  or  other  Air 
Force  activities.  The  depot  having  responsibility 
for  a  commodity  class  or  specified  weapons  system 
utilizes  this  data  system  to  administer  a  more  timely 
and  effective  loglctical  support  system.  Item  account- 


UNIVAC  1105 


918 


lug  providing  due-in  status  data  for  utilization  in 
material  distribution,  requirements  computation  and 
buying  programs,  are  included  in  this  system. 

Requirements  Computation  -  Replacement  Type  Items 
The  purpose  of  this  application  is  to  design,  de¬ 
velop,  and  Implement  a  data  flow  and  data  processing 
system  by  which  various  types  of  replacement  item 
data  products,  required  at  appropriate  AMA/ARD,  Hq 
AMC,  and  higher  headquarters  management  levels  may 
be  periodically  computed  on  an  AF  world-wide  basis. 
The  system  as  designed  is  to  be  capable  of  promptly 
reacting  to  changes  in  the  many  elements  which  affect 
AF  requirements  for  items  (e.g.,  program  changes, 
authorization  changes,  support  policy  changes,  fund¬ 
ing  limitations,  etc.)  is  also  to  be  compatible  with 
the  latest  data  handling  and  processing  technological 
Improvements.  The  system  as  presently  implemented 
is  designed  to  provide  the  following  major  types  of 
replacement  item  requirements  and  related  management 
data  simimarlzed  by  weapons/support  system,  funds  pro- 
gram/projectj  program  group,  mission  code,  property 
class,  AMA/AFD,  or  total  AMC,  as  appropriate  for  the 
products  Involved.  Data  now  output  from  the  system 
are:  time-phased  projections  of  "gross"  and  "net" 
item  requirements;  procurement  program  and  budget 
estimates  item  and/or  dollar  summaries  of  the  above; 
contract  termination  and  retention/disposal  level 


Photo  by  Remington  Rand  Univac 

data;  consolidated  asset  and  item  Infoimatlon  data 
summary  products;  item-doUar  inventory  segmentation 
and  requirements  support  effectiveness  data;  qnd  wea¬ 
pon  and  support  systems. 

Product  Perfoimance  Analysis  Airborne  Armament  and 
Electronic  Items 

A  data  processing  system  that  will  measure  the  wea¬ 
pon  and/or  commodity  performance  and  meet  the  needs 
of  the  reliability  and  the  product  Improvement  and 
USAF  Acturial  programs;  provide  serviceability  and 
reliability  Indicators,  acturial  life  expectancies 
and  failure  pattern;  and  correlate  configuration  data, 
reliability,  usage,  failure  and  consumption  data,  and 
other  historical  data  into  a  data  system  for  the  air 
vehicle. 

Covers  the  system  that  will  measure  the  weapon's 
performance  and  provide  an  early  warning  and  ready, 
reference  master  record  of  failure  trends  by  system 
and  component  within  the  weapon  system;  provide  maxi¬ 
mum  automatic  analysis;  provide  for  the  weapon  mana¬ 
gers,  serviceability  and  reliability  indicators  such 
as  acturial  usage  data,  service  life  factors,  faii-ure 
rate  grpahs,  economic  life  factors,  and  condemnation 
rates  that  are  essential  to  product  Improvement,  pro¬ 
visioning,  and  the  ccraputation  of  requirements,  and 
evaluation  of  periodic  inspection  intervals. 
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Technology  Center 


Hioto  by  Eemington  Band  Uni  vac 


The  following  applications  are  scheduled  to  be  pro¬ 
duction  runs  in  the  near  future. 

IM/FSC  Cataloging,  Standardization  and  File  Maintenance 
This  project  is  to  develop  a  system  which  will  estab¬ 
lish,  maintain  and  distribute  Federal  Catalog  and  re¬ 
lated  data  applicable  to  all  inventory  manager  items, 
including,  but  not  limited  to,  the  following:  Federal, 
Catalog,  EAM  Detail  and  Trailer  Cards,  Stock  Control 
Data  Cards,  Packaging  and  Transportation  Data  Cards, 
Interchangeability  Record  Cards,  and  Family  Group  Pub¬ 
lication  EAM  Cards.  The  system  will  provide  for  the: 
initiation  ^d  distribution  of  stock  list  change, 
initiate  suspense  and.  follow-up  on  request  for  Federal 
stock  number,  notification  of  stock  number  assignment 
to  Air  Force  contractors;  publication  of  stock  control 
data  sections;  cross-reference  sections;  transporta¬ 
tion  and  packaging  data  sections;  interchangeability 
and  substitution  data  sections  and  possibly  the  iden¬ 
tification  section  of  AF  stock  list.  Initially,  the 
ADP  systems  utilizing  outputs  from  this  project  for 
the  updating  of  catalog  data  are  restricted  to:  In¬ 
ventory  Manager  Stock  Control  and  Distribution  Maneige- 
ment  and  control  of  Due-in  Assets,  maintenance  opera¬ 
ting  stock  support;  requirements  computation  for  con¬ 
sumption-type  items.  Weapons  systems  control  and 
distribution;  and  base  support  class  stock  control 
and  distribution. 


Master  Material  Support  Record 

This  project  will  develop  procedures  to  establish 
and  maintain  a  master  material  Support  Record  that 
will  provide  a  complete  source-coded  range  of  parts 
and  materials  with  replacement  rates  required  for 
all  levels  of  repair  support.  This  record  will  be 
developed  from  initial  provisioning  source-coded 
documents  and  up-dated  based  upon  engineering  changes, 
source  code  changes,  stock  list  changes,  changes  to 
replacement  factors  derived  from  improved  methods  of 
computation,  and  changes  to  specialized  repair  activ¬ 
ity  material  standards  and  contractual  material  re¬ 
quirement  lists.  The  record  will  serve  as  a  basis 
for  initial  SEA  material  standards  and  contractual 
MEtL's  and  provide  a  means  whereby  the  Inventory  Mana¬ 
ger  can  analyze  these  documents  and  establish  an 
acceptable  relationship  between  SHA  and  contractor 
material  projections  and  the  Master  Material  Support 
Record.  This  project  will  furnish  source  data  for 
oomi»itatlon  of  the  Buyers  Guide  for  operations  and 
maintenance  parts  and  material. 

Manpower  Management  (Personnel  and  Labor  Accounting) 
This  project  involves  a  recording  of  employee  skills, 
abilities,  education,  training,  experience  and  test 
scores  as  a  basis  for  selecting  out  of  five  (5)  best 
qualified  personnel  for  a  given  position  vacancy. 
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Normally,  thia  process  >1111  occur  vithiii  a  sln^e 
depot,  tut  for  certain  categories  the  entire  coommand 
will  serve  as  the  selection  base.  Related  products, 
required  periodically,  would  be  Reduction  in  Force 
Registers,  data  on  skills  losses  (turn-over),  skill s- 
usage  trends,  and  on  inventory  of  skills  levels  as 
a  basis  for  determining  proper  station  assignment  of 
new  missions  or  functions. 

Automation  of  Item  Schedules  for  Procurement  Docu¬ 
ments 

This  project  visualizes  optional  automation  of  the 
PR  coordination  cycle  as  a  continuous  flow  from  gen¬ 
eration  of  a  requirements  to  the  subsequent  automatic 
preparation  of  IPB/RiT  schedules.  Areas  to  be  in-  • 
coiporated  within  the  project  include:  the  automatic 
grouping  of  items  for  procurement  purposes,  automatic 
initiation  of  funds,  standardization  of  procurement 
data,  preooordlnation  of  PR’s,  and  automatic  prepara¬ 
tion  of  item  schedules. 

Civilian  Personnel  and  labor  Accounting 

The  objective  of  this  project  is  to  permit  machine 
preparation  of  the  following  in  lieu  of  the  present 
manual  systems: 

SP  50's  Personnel  Action;  periodic  pay  increases; 
notification  of  automatic  actions,  l.e.,  age,  retire¬ 
ment,  service  Swards,  detail  e::q)irations,  annual  per- 


Photo  by  McClellan  Air  Force  Base 

foimance  evaluations;  Unit  Manning  Document;  »n 
statistical  reports;  automatic  print-out  to  Indicate 
any  condition  reflected  by  statistics,  requiring 
administrative  action,  i.e.,  sick  leave,  turnover, 
tardiness,  unused  annual  leave,  grade  levels.  Job- 
shortage  categories,  etc.;  classification  survey 
schedules;  rosters  of  all  persons  who  have  received 
training  by  STCcific  courses  and  rosters  of  all  train¬ 
ing  received  (all  courses)  by  specific  individuals; 
skills  rosters,  for  purposes  of  Merit  Promotion  Pro¬ 
gram,,  detailing  employees,  reassignment,  training, 
recruitment,  etc.;  profiles  for  merit  promotion  pro¬ 
gram  in  rank  order;  print-out  of  entire  service  his¬ 
tory  of  any  employee  for  any  reason  needed;  payrolls; 
and  leave,  bond,  retirement  records  currently  main¬ 
tained  manually. 

USAP  ROAMA  Uriffiss  AFB,  N.  1. 

Located  in  Building  No.  5II,  system  is  used  for  stock 
control  and  distribution,  requirements  congiutation, 
and  Ground  C&B  Management. 

USAP  Sacramento  Air  Materiel  Comd,  McClellan  APB 
Located  at  McClellan  APB,  California,  the  system  is 
used  for  weapons  system  Inventory  control  and  distri¬ 
bution  and  requirements  .computation. 

Bureau  of  the  Census 

Located  in  Washington  D.C.,  the  system  is  used  for 
statistical  data  processing  for  current  statistical 
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surveys  of  population,  trade,  and  Industry,  decennial 
censuses  of  population  and  housing,  and  other  major 
periodic  censuses  Involving  editing  and  rearranging 
of  input,  sorting  and  merging  of  records,  tallying, 
tabulating,  and  summarizing  data,  ccmputlng  percent¬ 
ages,  medians,  means,  veights,  variances,  etc.  for 
data,  and  arranging  and  preparing  tables,  listings, 
labels,  etc.  for  high  speed  printer. 

Bureau  of  the  Census  -  Armour  Research  Foundation 
of  Illinois  Institute  of  Technology,  Chicago,  HI. 
Same  as  for  Bureau  of  Census  In  Washington,  D.  C. 

Bureau  of  Census  -  University  of  Worth  Carolina, 
Chapel  Hill,  Worth  Carolina 
Same  as  Bureau  of  Census  In  Washington,  U.  C. 

University  of  Worth  Carolina 
Located  in  EhlHlps  Ball,  University  of  Worth  Carolina, 
Chapel  Hill,  Worth  Carolina,  the  system  Is  used  for 
data  processing  for  the  Bureau  of  the  Census,  Wash¬ 
ington,  D.  C.,  scientific  research,  statistical  appli¬ 
cations,  automatic  programming  research,  and  teaching. 


Photo  by  University  of  Worth  Carolina 

Wumber  range  Fixed  point.  2^^  -  1  >  X  >  0 

Floating  point  2^"^  >  X  >  2*^^  and  0 


Instruction  vord  format 


Operation  Code 

,  1st  Address 

2nd  Address 

35  30 

29  15 

14  0 

Automatic  built-in  subroutines  Include  automatic 
interrupt  feature,  external  function  Instructions, 
repeat  instruction,  floating  point  polynomial  multiply 
and  inner  product  instructions. 

Automatic  coding  includes  UHICOHE  algebraic  compiler, 
USE  compiler,  IT  algebraic  compiler,  GAT  compiler, 
AIMACO  business  compiler,  and  65O  Simulator. 

Registers  include  a  72  bit  directly  addressable 
accumulator,  a  56  bit  directly  addressable  multiplier- 
quotient  register,  a  56  bit  Input-output  register, 
and  an  8  bit  input /output  register.  , 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  diglts/word 
Binary  digits/lnstruotion 
Instructions  per  word 
Instructions  decoded 


Binary 

36 
36  , 

1 

4l  fixed  point  and 


9  floating  point 

Arithmetic  system  Fixed  and  floating  point 

1  bit  sign,  35  number 

1  bit  sign,  8  bit  characteristic,  27  bit  mantissa 
Instruction  type  Two  address 

6  bit  operation  code  and  two  15-blt  operand  addresses 


ARITHMETIC  UNIT 


Inol  Stpr  Access  Bxolud  Stor  Access 
Microsec  Microsec 


Add 

Mult 


Dlv 

Arithmetic  mode 

Timing 

Operation 


32-60  12-28 

ii6-4io  92-386 

482-490  466-474 

Parallel 
Synchronous. 
Sequential 
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STORAGE 


Manufacturer 


No.  of 

No.  of 

Access 

Media 

Words 

Binary/Digits 

Microsec 

Magnetic  Core 

4,096 

8,192 

12,288 

i4x,456 

294,912 

442,568 

8 

Magnetic  Drum 

16,584 

52,X68 

589,824 

1,1X9,648 

IX, 000 

Magnetic  Tape 

- 

Mo.  of  units  tliat  can  'be  connected  2k  Ifelts 
No.  of  char/linear  inch  of  tape  250  Char/inch 
Channels  or  tracka  on  the  tape  8  Tracks/tape 

Blank  tape  separating  each  record  1.2  or  2.k  Ihches 
17ape  speed  100  Inches/  sec 

Transfer  rate  25,000  Char/sec 

Start  time  5.5  Milllsec 

Stop  time  5*5  Milllsec 


Tape  speed 
Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width 

Length  of  reel 
Composition 
USAF  n/ffiD 


10-15  Seconds 

0.5  Inches 
2,h00  Feet 
Hylar  or  metallic 


No.  of 

No.  of 

Access 

Media 

Words  Dlglts/Word 

Mlcrosec 

Magnetic  Core 

12,288 

12  Octal 

8 

Magnetic  Drum 

32,X68 

12  Octal 

1X,000 

Magnetic  Tapes 

Up  to 

12  Octal 

50,000 

X20,000 

(95?^  free  for  computation) 

(120  words) 

USAF  ROAMA 

No.  of 

No.  of 

Access 

Media 

Words 

Blnary/Dlg 

Mlcrosec 

Magnetic  Core  0 

4,096 

56 

8 

Magnetic  Core  1 

4,0^ 

56 

8 

Magnetic  Core  2 

4,0^ 

56 

8 

Magnetic  Drum 
Magnetic  Tape 

32,X68 

Unlimited 

56 

IX, 000 

USAF  SAMC 

Ho.  of 

No.  of 

Access 

Media 

Words 

Digits 

Mlcrosec 

Magnetic  Core 

12,288 

75,7W 

12 

Magnetic  Drum 

52,768 

196,608 

IX, 000 

Magnetic  Tape 

Census  Washlngtonj  Census -Armour j  Census  0  of  HC 


Magnetic  Core 
Magnetic  Qrum 
U  of  KC 


8,192 

16,584 


49,152 

98,504 


No.  of 

Madia  -  Words 

Magnetic  Cores  (2)  8,192 

Magnetic  Drum  (Double)  52,T88 

IX  'buffered  tape  units  in  the  system 


6 

2-54,000 

Access 
Micro sec 
8 

0-54,000 


INPUT 


Manufacturer 
Media  Speed 

Cards  350  cards/min 

Magnetic  Tape  25,000  char/sec 

Paper  Tape  200  char/sec 

Magnetic  tape  block  length  Is  variable.  Tape  may 

be  read  backward.  Six  bit  characters  are  used  on 
both  paper  and  magnetic  tai)e.  Paper  tape  Is  seven 
channel  tape.  80  column  oards_  are  rised. 


USAF  DAFD 

Media  Speed 

Punch  Cards  120  cards/mln 

Punch  Paper  Tapes  IX  words/sec 

Magnetic  Tape  5,500  words/sec 

ROAMA 

Photoelectric  Reader  12,000  ohar/mln 
Magnetic  Tape  100  inches/sec 

Magnetic  tape  reading  any  density. 

USAF  SAMC  ,• 

Magnetic  Tape  500  mlcrosec/word 

Paper  Tape  200  frames/sec 

There  are  20  magnetic  tape  unit. 

Census  Wash'ngton,  Census-Armour,  Census-U  of  NC 
Magnetic  Tape  -  20,000  char/sec 

(2  independent  channels) 

Paper  Tape  (Ferranti)  200  char/sec 

Keyboard  Insert  Manual 

Two  independent  channels  of  magnetic  tape,  tfegnetic 
tape  is  utilized  In  the  buffered  free-run  mode. 
CensuB-U  of  NC  has  120  cards/mln  reader. 

U  of  NC 

CsirdB  120  cards/mln 

Paper  Tape  25O  frames/sec 

Magnetic  Tape  100  In/sec 

128  lines  per  Inch  -  low  density 
200  lines  per  Inch  -  high  density 


OUTPUT 


Manufacturer 
Media  Speed 

Cards  120  cards/mln 

Paper  Tape  60  bit  char/sec 

Typewriter  (Flexowrlter)  10  char/sec 

High  Speed  Printer  6OO  llnes/min 

120  char/line 

Cathode  ray  tube  (visual  display)  read-out  may  be 
added.  80  column  cards  are  used.  Six  bit  characters, 
seven  channel  paper  tape.  The  high  speed  printer  Is 
operated  off-line.  It  can  be  adapted  for  plotting. 
USAF  DAFD 

Punch  Cards  120  cards/mln 

Paper  Tape  5  words/sec 

Magnetic  Tape  5,500  words/sec 

O^pewriter  10  char/sec 

ROAMA 

Jfagnetic  Tape  100  in/sec 

High  Speed  Paper  Tape  5,600  char/min 

Punch 

Magnetic  tape  writing  at  a  density  of  128  or  200 
lines/inch. 

USAF  SAMC 

Magnetic  Tape  500  microsec/word 

Paper  Tape  60  frames/sec 

Typewriter  100  words/min 

Census  Washington,  Census-Armour,  Census-U  of  HC 
Magnetic  Tape  20,000  char/sec 


Paper  Tape  (Teletype) 
Monitoring  I^pewriter 
(Flexowrlter) 

U  of  NC 

Cards 
Paper  Tape 
Magnetic  Tape 
Typewriter 

Cards  are  not  in  use. 


60  char/sec 
10  char/sec 

120  cards/mln 
60  frames/sec 
100  in/sec 
10  char/sec 
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CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Manufacturer 


!I^ype 

'Quantity 

Tubes 

7AK7  . 

5,261 

5963  ' ■ 

3,066 

6AN3 

947 

5725 

232 

All  others 

767 

Diodes 

HD2261 

12,789 

IN143 

2,112 

1NU7 

.1,208 

All  others 

306 

Transistors 

2N414 

724 

TI677 

288 

2N315 

136 

Magnetic  Cores  ■ 

S-4 

294,912 

All  others 

9,138 

A  total  of  21  tute  types  are  used. 

Eleven  types  of  diodes  are  used. 

Ten  types  of  transistors  are  used. 

Three  types  of  cores  are  used. 

Components  for  Unlservo  II  (Model  102),  a  3rd  Core 
Bank,  and  floating  point  circuiting  are  not  included 
in  the  above  figures,  hut  are  listed  helow- 
3rd  Core  Bank 

Vacuum  Tubes  Diodes  Cores  Transistors 

8  types-  3  types-  147,^56  None 

total  4-71  total  2,267  T;ype  S-4 

Floating  Point 

3  types-  5  types-  None  None 

total  244  total  678 

Unlservo  II 

7  types-  4  types-  None  None 

total  43  total  9 


CHECKING  FEATURES 

Manufacturer 

Checking  features  Include  overflo¥,  timing.  In-out- 
put,  Illegal  operation  codes  and  addresses,  and 
safety  Interlocks. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  entire  computer  system  I60  Kw,  I75  KVA,  O.9  pf 
Room  size  49  ft  x  64  ft  x  10  ft 

Floor  loading  47  Ibs/sq,  ft 

Weight,  computer  35  Tons 

Air  conditioning  unit  for  cooling  Input  water 
should  be  at  least  35  tons  capacity. 

USAF  DAFD 

Floor  loading  size  of  plenum  22  ft  x  50  ft  x  I3  ft 
Weight,  computer  63,755  It's 

Computer  is  installed  In  a  warehouse  type  building 
with  plywood  temporary  constructed  walls.  The  light¬ 
ing,  floor  and  power  supply  is  that  of  a  typical 
office. 

The  Univac  IIO5'  Computer  Syst™  is  operated  from  a 
208V,  3  phase,  4  wire,  60  ops.  supply.  Isolation 
from  line  transients  Is  achieved  by  use  of  a  motor- 
alternator  set  and  70  KVA  stabeline  supplied  with 
the  equipment.  The  motor-alternator,  together  with 
its  controls.  Is  located  in  a  separate  room.  The 
connection  to  the  computer  is  below  the  floor.  The 


maintenance  area  is  supplied  with  II5V,  I5  amp.  single 
place  outlets  at^^each  bench  and  three  phase,  208V,  I5 
amp,  four  wire,  60  ops.  service  for  the  oliassis  test 
unit.  The  line-to-line  voltage  is  208V  +  10$  during 
normal  operation.  All  three  line-to-line  voltages 
■  are  balanced  to  within  2$  during  normal  operations . 

The  basic  equlpnent  load  consists  of  a  100  hp  motor, 

3  hp  blower  motors,  a  5/4  hp  drum  motor,  and  70  KVA 
stabeline.  The  100  hp  motor,  which  drives  a  75  KVA 
alternator,  is  started  with  no  load  ,and  has  a  reduced 
voltage  starter  control. 

The  floor  space  for  the  1105  computer  is  approximate¬ 
ly  3,752  sq  ft.  The  power,  refrigeration  and  equip¬ 
ment  room  uses  approximately  2,450  sq  ft. 

The  cooling  system  requires  50°F  cooling  water  and 
a  roran  temgperature  of  approximately  80^  m^lmum  at 
6054  relative  humidity  or  lower.  This  system  consists 
of  three  fans  cabinets  which  cool  the  room  air  and  a 
plenum  which  distributes  the  cooled  air  to  the  elec¬ 
tronic  computer.  In  addition  to  the  computer,  each 
uniservo  requires  3*5  gallons  of  water  per  minute. 
Requirements  and  data  for  the  air  cooling  system  are 
as  follows: 

Cooling  water  teiqierature  (ln;mt)  50°F  max. 

Cooling  water  pressure  (Input)  60  Ibs/sq  in,  gage 
Water  flow  through  entire  system  168  gal/mln,  max 
Exhaust  air  temperature  from  computer  74°F-80°P. 
Maximum  allowable  relative  humidity  60°. 

Blower  capacity  12,750  ou  ft/mln 
RQAMA 

Powerj  computer  I70  Kw  I70  KVA 

Power,  air  condl  40.4  Kw  40.7  KVA 

Volume,  computer  4l,000  cu  ft 

Volxme,  air  conditioner  42.0  ou  ft 

Area,  cceqniter  4,100  sq  ft 

Area,  air'  conditioner  84  sq  ft 

Floor  loading  200  Ibs/sq  ft 

4,800  lbs  conoen  max 
Capacity,  air  conditioner  75  Tons 

Weight,  conqmiter  63,253  lbs 

Weight,  air  conditioner  8,000  lbs 

208,  5  phase,  4  wires,  60  ops  for  computer.  220V, 

3  phase,  4  ■wire  for  air  conditioner.  Constructed 
new  permanent  building  designed  specifically  for  the 
computer. 

USAF  SAMC 

Power,  computer  146  Kw  I70  KVA  0.86  pf 

Power,  air  condl  I60  Kw  200  KVA  0.86  pf 

Volume,  computer  5-246  ou  ft 

Volume,  air  conditioner  846  cu  ft 

Area,  computer  5.6OO  sq  ft 

Area,  air  conditioner  l,88l  sq  ft 

Room  size,  computer  60  ft  x  60  ft 

Room  size,  air  conditioner  42  ft  x  65  ft 

Floor  loading  I50  Ibs/sq  ft 

700  lbs  conoen  max 

Weight,  computer  57,089  lbs 

Weight,  air  conditioner  75,000  lbs 

Floor  is  cement  and  was  trenched  for  cables  and 
chilled  water  pipes.  Acoustical  tile  was  applied 
to  a  false  ceiling  and  walls  of  the  room.  It  was 
necessary  to  increase  the  power  to  meet  the  demands 
of  the  UFC  and  II05.  Site  preparation  for  both  systems 
■wqs  done  simultaneously.  Air  conditioning  was  in¬ 
creased  and  necessary  duct  work  installed. 

Census  Washington 

Power,  computer  I50  Kw  I70  KVA  0.9  pf 

Volume,  computer  50,000  ou  ft 

Area,  computer  3,.P00  sq  ft 

Room  size  iooft  x  30  ft  x  10  ft 

Floor  loading  50  Ibs/sq  ft 

Weight,  computer  60,450  lbs,  each 
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Alteration  of  area  from  previously  subdivided  sec¬ 
tions  into  the  large  enclosed  area  100x60-  Provision 
of  chilled  water  lines,  power  conduits  and  space,  air 
conditioning  equipnent  and  air  ducts.  Alteration  of 
lifting  fixtures.  Area  enclosed  in  fire  wall  con¬ 
struction.  Air  conditioner  part  of  integrated  system. 
Census  -  Armour 

Power,  air  cOnd  25  Kw  29  KVA 

Room  size,  computer  50  ft  x  60  ft  x  10  ft 

Site  specifications  included  on  plans  for  newly 
constructed  building. 

Census  -  U  of  NC 

Power,  air  condition  29  KVA  25  Kw 

Room  size,  ocmiputer  40  ft  x  75  ft  x  10  ft 

Site  specifications  Included  in  plans  for  newly 
constructed  building. 

U  of  NC 

Power,  computer  110  Kw  170  KVA  0.9  pf  inductive 
Power,  air  cond  100  KVA 

Volume,  computer  17,000  eu  ft 

Area,  computer  2,8l6  sqi  ft 

Area,  air  conditioner  60O  sq.  ft 

Floor  loading  70  Ibs/sq  ft 

Capacity,  air  conditioner  75  Tons 

Weight,,  computer  35  Tons 

Computer  was  Installed  in  the  basement  of  a  new 
building  and  the  space  was  specifically  constructed 
for  this  purpose,  isc.  ^rith  a  recessed  floor  and 
plenum  type  of  installation. 

PRODUCTION  RECORD 

Manufacturer 

Number  produced  to  date  45  incl.  all  1100  models 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Monthly 

Cost  Rental 

Basic  system,  oonelsting  of  $1,932,000  $35>06o 

8,192  words  Magnetic  Core, 

16,384  words  Magnetic  Drum, 

Central  Processor,  Peripheral 
Control,  and  16  DHISEEVO  II 

Additional  Equipment 


4,096  Magnetic  Core 

$195,000 

$4,500 

16,384  Magnetic  Drum 

60,000 

1,500 

Floating  Point 

65,000 

1,545 

Uniservo  H 

20,000 

450 

Card  In-Output 

55,000 

1,310 

High  Speed  Printer 

185,000 

3,300 

Printer  is  off-line,  80  column  card  unit. 


Training  courses  and  manuals  are  provided  for  all 
computers  whether  purchased  or  rented. 

USAP  DAID 

Model  1105  Univac  Computer  $1,612,000  $33,060 

(Basic)  includes: 

Magnetic  COfe  Storage  (8,192  words) 

Magnetic  Drum  Storage  (16,384  words) 

Two  Section  Tape  Input/Output 
Buffer;  120  words/Section 
Variable  Bloch  Len^h  Feature 
Magnetic  Tape  Control  (Accommo¬ 
dates  up  to  24  magnetic  tape  units) 

Power  Supply 

Desk  Console  with  Monitorial 
Oscilloscope 
Arithmetic  Section 
Main  Control  Section 
Air  Conditioning  Section 

(Requires  Customer-Furnished 
30°  Water) 


The  following  Directly  Connected 
Input/Output  Units: 
1-Photo-electric  Punched  Paper 
Tape  Reader 

1-Hl^  Speed  Paper  Tape  Punch 
1-Monltoring  Electric  Typewriter 

Additional  Equipnent: 


1  -  Additional  Bank  of 
4,096  Word  Core  Storage 
1  -  Additional  Magnetic 
Drum  Storage  16,384  Words 
20  -  Uniservo  II  Magnetic 
Tape  Ifaits 
5  -  Unltyper  II 
1  -  Univac  Verifier  (Non¬ 
printing  i^pe) 

1  -  Card  to  Metallic  Tape 
Converter,  80  column 
1  -  Hi^  Speed  Printer  - 
Off-Line  (Water  Cooled) 

(600  lines  per  minute) 

1  -  Metallic  Tape  to  Card 
Converter  -  80  column 

$1,020,000  $23,925 

Total  approx.  Selling  Price  $2,632,800 
(Basic  and  Additional  Equipment) 

Total  monthly  rental  $  36,983 

Maintenance/Service  Contracting: 

Remington  Rand  will  keep  the  equlpaent  in  good 
operating  condition,  all  costs  of  maintenance  will  he 
home  by  the  contractor  unless  the  required  mainte¬ 
nance  is  due  to  the  fault  or  negligence  of  the  in¬ 
stallation. 

Remington  Rand  shall  have  its  persomel  in  attend¬ 
ance  during  all  periods  of  operation  unless  other 
mutually  agreeable  arrangements  .have  been  made.  The 
maintenance  personnel  during  a  principal  period  of 
maintenance  which  Is  any  eight  consecutive  hours  per 
day  plus  an  official  meal  period  not  to  exceed  one 
hour  per  day,  Monday  thru  Friday,  excluding  holidays. 
By  giving  seven  days  notice  to  the  contractor,  addi¬ 
tional  maintenance  service  periods  of  time  other  than 
the  designated  Principal  Period  of  maintenance  can 
be  arranged. 

All  preventive  (scheduled)  maintenance  will  be  per¬ 
formed  at  a  time  other  than  during  working  hours, 
unless  otherwise  arranged. 

The  Installation  will  he  charged  for  maintenance 
whenever  (l)  maintenance  personnel  are  required  out¬ 
side  the  principal  period  of  maintenance,  and  the 
total  operational  use  time  on  the  main  f:  t  (or  cen¬ 
tral  computer)  during  the  Principal  Period  of  main¬ 
tenance,  is  less  than  I76  hours  during  a  calendar 
month.  However,  there  will  he  no  extra  maintenance 
charge  for  periods  of  preventive  or  remedial  mainte¬ 
nance.  Extra  maintenance  will  be  at  the  fate  of 
twelve  dollars  per  man  hour  computed  to  the  nearest 


one-half  hour. 

RQAMA 

Central  Computer  $33, 060 

Addition  Bank  Word  Core  Storage  4,5CX) 

Additional  Magnetic  Drum  Storage  1>500 

Twenty  Unlservos  9,000 

Bi-Directional  Converter  4,275 

High  Speed  Printer  3,300 
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USAF  DAPD 


USAF  SAMC  ■ 

1105  Basic,  Magnetic  Core  Storage,  Ifegnetic  Drum 
Storage,  Uniservo  II,  $48,060  per  month. 

I'lexowriter  $110  per  month. 

Maintenance  is  included  in  rental  price. 

Census  Washington 

2  Univac  II05  Computers,  18  tape  units  each,  site 
preparation  and  installation,  spare  chassis,  initial 
parts  inventory,  test  equipment  $3,080,000  total. 

1  Unityper  Mod  II,  3  Flexovriters,  1  high  speed 
printer  buffered  with  extra  print  head  $258,000. 
Card-to-tape  converter  $2,600  per  month. 

Own  maintenance  is  performed. 

Census  -  Armour 

Equipment  owned  hy  University  but  shared  with  Bureau 
■of  the  Census  on  pro  rata  cost  basis.  Equipment 
includes  1  Univac  IIO5  Computer  with  I7  tape  units, 

1  hi^-speed  printer,  1  vinityper,  2  Flexovriters. 
Census  shsire  of  total  installation  current  cost  and 
equipment  amortization  (for  90  to  100  hours  per  week 
of  computer  time)  equals  $320,000  yr. 

Census  -  U  of  NC 

Equipment  owned  by  University  but  shared  with  Bureau 
of  the  Census  on  pro  rata  cost  basis.  Equipment 
includes  1  Univac  IIO5  Computer  with  I7  tape  units, 

1  high-speed  printer,  1  vmityper,  2  Flexovriters. 
Census  sheire  of  total  installation  current  cost  and 
equipment  amortization  (for  90  to  100  hours  per  week 
of  computer  time)  equals  $320,000  yr. 

U  of  NC 

The  system  was  purchased  for  $2,4-50,000. 

The  Univac  IIO5  Data  Automation  System  at  the 
University  of  North  Carolina  is  made  up  of  the  follow¬ 
ing: 

1  Univac  Scientific  Computer  Model  II03A  consisting 
of  4,096  words  of  core  storage,  16,384  words  of 

drum  storage,  photo-electric  paper  tape  reader,  high 
speed  paper  tape  punch,  on  line  Flexowrlter,  super¬ 
visory  control  console,  motor  alternator  set,  plenum 
type  construction,  air  conditioning  fan  bay. 

2  120  word  core  buffer  units 

1  Additional  bank  of  4,096  word  core  memory 
1  Variable  block  feature  for  magnetic  tape  recording 
17  Uniservo  II,  high  density  tape  units 
1  Off  Line  High  Speed  Printer 
1  Unityper  II 

1  Additional  Drum,  16,384  word  capacity 
1  1105  operational  test  unit 
1  Complement  of  1105  replacement  chassis 
1  Floating  Point  Feature 
4  Off  Line  Flexovriters 
1  Spare  Photo  Electric  Paper  Tape  Reader 
1  Spare  High  Speed  Paper  Tape  Punch 


PERSONNEL  REQUIREMENTS 


Manufacturer 

One  8-301^ 
Shift 

Supervisors  4 

Analysts  .  7 

Program  &  Coders  I5 


Clerks 
Librarians 
Operators 
Engineers 
Technicians 
In-Output  Open 


2 

1/2 

3 

3  ■ 
3, 

1  1/2 


Two  8-Hbur 
Shifts 
5 
T 
16 
2  1/2 

¥ 

4 

5 
2 


Three  8-Hbur 
Shifts 
6 
7 

17 

3 

1/2 

5 

5 

7, 

2  1/2 


Free  courses  are  provided  to  the  customer  to  in¬ 
struct  its  personnel  in  programming  for  and  mainte¬ 
nance  of  the  computer. 


One  8-Hbur  Shift 


,  ■ 

Used 

Recommended 

Supervisors 

4 

5 

-Analysts 

17 

20 

Programmers 

31 

44 

Clerks  -  - 

4 

.  2 

Librarians 

2 

2 

Operators 

.  4 

4  Engineers  and  3  Technicians  used  on  three  8-hour 
shifts. 


The  Dayton  AF  Depot  currently  has  two  large  scale 
electronic  computers  in  operation  viz . ,  Univac  I  and 
Model  1105.  Univac 'I  is  schedifLed  to  be  discontinued 
in  the  near  future.  At  the  present  time  there  are 
twenty-one  (2l)  civilians  and  five  (5)  airmen  assigned 
to  the  operation  of  these  computers. 

5  Supervisors 
"I' Unit  Chief 

1  Supervisory  Tape  Librarian 
1  Peripheral  Equipment  Supervisor 

10  Civilian  computer  operators  . 

6  Operate  both  Univac  I  and  1105 
4  Operate  only  Univac  I 
5  Airmen  computer  operators 
1  Operates  both  Univac  I  and  II05 
3  Cerate  only  Univac  I 
1  Operates  only  peripheral  equipment 
2  Civilian  tape  librarians 
2  Civilian  clerks 

4  Civilian  peripheral  equipment  operators 
A  one  eight-hour  shift  is  scheduled  with  available 
time  on  two  other  shifts  depending  upon  the  nature 
of  the  work  and  its  priority. 


Methods  of  training  used  includes  training  by  the 
equipment  manufacturer.  Remington  Rand  Corp,  and  on- 
the-Job  training. 


ROAMA 

One  8-Hour  Shift 

Used 

Recommended 

Supervisors 

1  . 

1 

Librarians 

1 

1 

Operators 

3 

3 

In-Output  Oper 

5 

3 

Methods  of  training  used  includes  manufacturer's 

courses. 

USAF  SAMC 

One 

8-Hour 

Three  8-Hour 

Shift 

Shifts 

Used 

Reoom  Used 

Hecomm 

Supervisors 

4 

4 

-Analysts 

52 

52 

Programmers 

63 

63 

Librarians 

3 

4 

Operators 

12 

12 

Personnel  support  the  65O,  UFC  and  II05  systems. 
Operation  tends  toward  closed  shop. 


Manufacturer  training  and  on-the-jo6 

training  is 

utilized. 

Census  Washington 

Three 

8-Hbur  Shifts 

Supervisors 

3 

Analysts,  Programmers  &  Coders 

4o 

Clerks 

8 

Librarians 

5 

Operators 

12 

Engineers 

2 

Technicians 

15 

In-Output  Oper 

8 

Tape  Handlers 

20 

Other 

4 

Most  programmers  shown  are  customer  .'employees;  tape 
handlers  are  customer  employees. 
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Operation  tends  toward  open  shop. 

Training  Branch  conducts  formal  classroom  sessions 
for  programmers,  operators  (followed  by  on-the-Job 
training)  executive  orientation,  brush-up  seminars. 
Classroom  and  on-the-job  training  also  conducted  for 
engineers  and  technicians. 

Census  -  Armour 


Three  8-Hour  Shifts 


Supervisors  5 
Analysts,  Programmers  &  Coders  20 
Clerks  2 
Operators  6 
Engineers  1 
Technicians  10 
In-Output  Oper  2 
Tape  Handlers  5 


Programmers  shown  are  customer  employees,  tape 
handlers  are  customer  employees;  all  others  are 
University  employees. 

Operation  tends  toward  open  shop. 

Training  Branch  conducts  formal  classroom  sessions 
for  programmers,  operators  (followed  by  on-the-job 
training)  executive  orientation,  brush-up  seminars. 
Classroom  and  on-the-job  training  also  conducted  for 
engineers  and  technicians. 

Census  -  U  of  NC 


Three  8-Hbur  Shifts 


Supervisors  3 
Analysts,  Programmers  &  Coders  20 
Clerks  2 
Operators  6 
Engineers  1 
Technicians  10 
In-Output  Oper  2 
Tape  Handlers  5 


Programers  shown  are  customer  employees,  tape 
handlers  are  customer  employees;  all  others  are  Uni¬ 
versity  employees. 

Operation  tends  toward  open  shop. 

Training  Branch  conducts  formal,  classroom  sessions 
for  programmers,  operators  (followed  by  on-the-job 
training)  executive  orientation,  brush-up  seminars. 
Classroom  and  on-the-job  training  also  conducted  for 
engineers  and  technicians. 

U  of  HC 


Supervisors 

Analysts 

Programmers 

Clerks 

Librarians 

(^erators 

Engineers 

Technicians 

In-Output  C^er 

Tape  Handlers 


One  8-Ebur 
Shift 
1 
2 
6 
1 
1 


Three  8-Hbur 
Shifts 


The  8  hour  University  re¬ 


quirements  only.  The  three  8  hour  shifts  requirements 
represent  University  and  Bureau  of  the  Census  per¬ 
sonnel  needs  since  the  University  supplies  all  per¬ 
sonnel  in  these  particular  categories. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  training  course 
conducted  by  the  Buireau  of  the  Census  for  Computer 
Operators,  vourses  conducted  by  the  ComTOtation  Cen¬ 
ter  for  training  maintenance  personnel  (This  is  not 
an  accredited . University  course,),  on-the-job  train¬ 
ing,  accredited  University  courses  and  Graduate  Sem¬ 
inars  on  Computer  Usage  and  Programming.  (These 
courses  at  present  are  oriented  towards  scientific 
applications.),  and  special  short  courses  on  program¬ 
ming  (Not  accredited  University  courses.). 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

ManxrCacturer 

Regularly  scheduled  preventive  maintenance  procedures 
designed  to  detect  failing  components  before  errors 
occur. 

USAF  BAIT) 

Good  time  60  Hpurs/Week  (Average) 

Attempted  to  run  time  7I  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.8  to  1.0 
Above  figures  based  on. period  from  May  60  to  Jul  60 
Passed  Customer  Acceptance  Test  30  Apr  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USAF  SAMC 

Good  time  98  Hours/Week  (Average) 

Attempted  to  run  time  100  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  Mar  and  Apr  60 
Passed  Customer  Acceptance  Test  50  Apr  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Good  time  includes  Set-up  time.  The  2  hours  lost 
time  is  unscheduled  maintenance. 

Census  Washington 

Good  time  '  (each  machine)  126  Hburs/Week  (Average) 
includes  lost  time  from  non-machine  causes) 

A.ttempted  to  run  time  I36  Hours/Week  (Average) 

■(-each  machine;  excludes  scheduled  maintenance) 
Operating  ratio  (Good/Attempted  to  run  time)  0,927 
Above  figures  based  on  period  5  Apr  60  to  23  Apr  60 
Passed  Customer  Acceptance  Test  Feb  59  mi'I  Jun  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Census  -  Armour 

Good  time  85  Hburs/Week  (Average) 

Attempted  to  run  time  101  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  28  Feb  60  to  1  May  60 
Passed  Customer  Acceptance  Test  Jul  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Good  time  includes  lost  time  from  non-machine 
causes.  Attempted  to  run  time  excludes  scheduled 
maintenance . 

Census  -  U  of  HC 

Good  time  85  Hours/Week  (Average) 

Attempted  to  run  time  101  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.85 
Above  figures  based  on  period  28  Feb  60  to  1  May  60 
Passed  Customer  Acceutance  Test  Jul  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 

Good  time  includes  lost  time  from  non-machine 
causes.  Attempted  to  run  time  excludes  scheduled 
malatenance,- 
U  of  NC 

Good  time  107.4  Hours/Week  (Average) 

Attempted  to  run  time  122  Hburs/Week  (Average) 

Operating  Ratio  (Good/Attempted  to  run  time)  0.88 
Above  figures  based  on  period  1  Jul  60  to  1  Oct  60 
Passed  Customer  Acceptance  Test  22  Aug  59 
Time  is  avalJ-able  for  rent  to  qualified  outside  organ¬ 
izations.  Approximately  I5  hours  per  week  is  avail¬ 
able  for  outside  organizations; 
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ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  are  Interrupt  feature,  simul¬ 
taneous  read-wrlte-compute,  two  address  logic,  2  In¬ 
put-output  registers  for  a  large  variety  of  on-line 
equipment,  and  repeat  command.  A  unique  system  ad¬ 
vantage  Is  continuous  Input  foimt  capability  on  mag¬ 
netic  tape. 

Special  recommended  procedxrres  for  magnetic  tape 
labelling,  storing,  shipping,  and  protection  from 
humidity,  temperatxire,  electrical,  fire,  or  other 
damage  are  described  in  the  Users  Guide  for  Care  and 
Ereservatlon  of  Metallic  Tape. 

USAF  DAFD 

The  1105  Univac  Computer  is-  specifically  designed 
for  applications  requiring  great  programming  versatil¬ 
ity,  hi^  operating  speed,  and  large  storage  capacity. 
Maximum  use  of  the  hi^  speed  inherent  In  this  com¬ 
puter  Is  permitted  by  the  unusual  logical  design  and 
its  unique  Program  Interrupt  feature.  In  addition  to 
performing  large  scale  calculations,  the  system  is 
adaptable  to  a  wide  variety  of  applications  Including, 
simulation,  and  control  in  real  time . 

Programs  of  internally  stored  Instructions,  capable 
of  self -modification,  determine  the  sequence  of  opera¬ 
tions.  Thus,  the  computing  system  is  fully  automatic. 
Its  hi^  speed  results  from  parallel  mode  operation 
whereby  all  digits  of  a  number  are  operated  upon  sim¬ 
ultaneously. 

Magnetic  tapes  are  stored  in  a  specially  constructed 
concrete  block  vault  and  lined  with  copper  screened 
wire  to  avoid  any  magnetic  disturbance.  Atmospheric 
conditions  are  70°F  and  50?^  R.2.  Approximately  T,536 
tapes  are  stored  in  cabinets  elevated  from  the  floor. 
Tape  management  Is  under  the  supervision  of  the  tape 
librarian. 

Peripheral  Equipment  -  Space  required  is  approxi¬ 
mately  1,525  sq  ft  for  the  following  equipment: 
Card-to-Tape  Converter 
Tape-to-Card  Converter 
High  Speed  Printer 

The  above  components  have  an  independent  chilled  water 
system  and  require  220  volts,  single  phase  60  cycle 
current. 

USAP  SAMC 

The  1105' s  two  bi-directional  tape  buffers,  twenty 
Unlservo  tape  units  and  "interrupt"  feature  facilitate 
efficient  simultaneous  input,  output  and  computation 
functions.  The  automatic  programming  in  use  on  the 
1105  provides  for  optimum  use  of  its  data  processing 
capabilities. 

Census  Washington,  Census-Aimour,  Census  U  of  NC 
Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera¬ 
ture  and  physical,  electrical,  fire,  or  other  damage 
include  fire  wall  construction;  metallic  containers 
for  magnetic  tape,  fire  fighting  organization  and 
training,  control  system  for*  defective  and  damaged 
tapes,  and  standardization  of  tape  reel-  lengths  and 
markings . 


FUTURE  PLANS 

UBAP  SAMC 

SMAMA  will  acquire  another  IIO5  in  FI6I  to  support 
an  advanced  weapon  system. 

U  of  HC 

Proposed  new  components  include  a  locally  designed 
nnS  constructed  5-00  card/min  reader  and  a  programmer 
controlled  clock  and  stop  watch. 


INSTALLATIONS 

U.  S.  Air  Force  Dayton  AF  Depot  , 

Wilmington  Pike 
Dayton,  Ohio 

U.  S.  Air  Force  RQAMA 

Grlfflss  Air  Force  Base,  Hew  York 

U.  S.  A.  F.  Sacramento  Air  Materiel  Command 
Data  Systems  Di-vision,  Comptroller 
McCI.ellan  Air  Force  Base,  California 

Bureau  of  the  Census 
Washington  25,  D.  C. 

Armour  Research  Foundation  of  Illinois  Institu-te 
of  Technology 
Chicago,  Illinois" 

Bureau  of  the  Census 
University  of  North  Carolina 
Chapel  Hill,  North  Carolina 

University  of  North  Carolina 
Computation  Center 
P.  0.  Box  929 

Chapel  Hill,  North  Carolina 

The  Prudential  Insurance  Company  of  America 
Post  Office  Drawer  59^ 

Newark  1,  New  Jersey 
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UNI  VAC  1107 

UMIVAC  Shin  Film  Memory  Computer  IIO7 


MANUFACTURER 

Sperry  Band.  Corporation 
Remington  Rand  Unlvao  Division 


APPLICATIONS 

Manufacturer 


Photo  by  Remington  Rand  Unlvao  Division,  Sperry  Rand  Corporation 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Basically,  the  UMIVAC  1107  is  an  advanced  solid  state 
data  processing  system  designed  and  developed  to  pro¬ 
vide  reliable  solutions  to  complex  problems.  This 
computer  system  is  well  suited  to  off-line,  on-line 
and  real.-ttme  problems  in  commercial,  scientific,  and 
military  applications.  With  a  versatile  input-output 
section  and  a  larger  internal  memory  backed  by  a 
powerful  instruction  repertoire,  the  UMIVAC  UOJ  has 
capabilities  not  found  in  former  systems. 

The  1107  can  efficiently  and  economically  hemdle  a 
wide  range  of  applications,  such  as  tactical  data 
systems,  command  and  control  systems,  digital  commun¬ 
ication  and '  switching  systems,  data  reduction  and  analy¬ 
sis,  logistics,  scientific  computation,  traffic  con¬ 
trol,  reservation  systems,  oomputationkL  analysis, 
inventory  and  scheduling  systems,  intelligence  systems, 
systems  simulation,  missile  and  satellite  dynamics, 
and  process  control. 


Internal  number  system 
Binary  diglts/vord 
Binary  digits/instructlon 
Instructions/word 
Instructions  decoded 
Arithmetic  system 


Binary 

56 

36 

1 

Fixed  and  floating  point 


Partial  and  multiple  arithmetic  may  be  performed. 
In  partial  arithmetic  any  l/2,  I/3,  or  I/6  of  a  word 
may  be  added  in  on  entire  (A)  Register,  giving  one 
sum.  Fields  or  Partial  Words  may  be  used  in  «n  the 
arithmetic  operations.  In  multiple  arithmetic,  the 
two  halves  or  three  thirds  of  a  word  may  be  added  in 
an  (a)  Register,  giving  two  or  three  sums  respect¬ 
fully.  Subtraction  may  also  be  performed  in  a  simi¬ 
lar  msmner. 

Instruction  type  One  address  (Modified) 

Number  range  +  (235.  1) 
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Instruction  ’ord  fonhat 


51  50  27  26  2?  22  19  18  :17  I6 


Legend 

u  -  Base  Operand  Address  Designator  (l6  Bits) 

1  -  Indirect  Address  Deslmator  (l  Bit) 
h  -  Increment  Designator  (1  Bit) 
b  -  (b|  Register  Designator  (4  Bits) 
a  -  (a)  Register  Designator  (it-  Bits) 
j  -  Partial  Word  or  Minor  Function  Code  (It-  Bits) 
f  -  Function  Code  (  6  Bits) 

Automatic  coding  includes  ALGOL,  with  Fortran  Trans¬ 
lator  and  COBOL.  Basic  Utility  Library  includes  an 
executive  routine  and  an  Advanced^  Computer-Oriented 
Mnemonic  Code  Assembly  Systemj  also  sort-merge  and 
debugging  programs. 

Registers  and  B-boxes  include  16  (A)  Registers 
(accumulators),  I5  Index  Registers  and  56  Special 
Control  Registers. 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcroseo  Mlcrosec 


Add 

Mult 

Div 

•Arithmetic  mode 

Timing; 

Operation 


It-.O 
12. T 

51 

Parallel 

Synchronous 

Concurrent 

STORAGE 


No.  of 
Words 
65>536  max 

128 


Total  No.  of 

No.  of  Bln  Coded  Access 

Media  Words  Dec  Digits  Mlcrosec 

Magnetic  Core  65>538  max  589,824  1.8 

Thin  Film  128  '1,152  0.5 

Drum,  FB:  5OO  ea  262,144  2,559,298  8,500  avg 

Drum,  FH  800  ea  786,452  7,077,888  17,000  avg 

Models  IIA|  III 

No. .-of 'units  that  can  he  Up  to-12  tape  units  may  be 
onnected  connected  to  one  channel. 

One  magnetic  tape  control 
unit  required  per  channel. 
Ho.  of  char/linear  inch  25011,000  Pulses/in 


Access 

Mlcrosec 

1.8 

0.5 

8,500  avg 
17,000  avg 


Ho.  of  char /linear  inch  250  1,000  Pulses, 

Channels  or  tracks  (includes  8  -  Tracks/tape 

parity  and  timing  track) 

Blank  tape  between  records  1.0  O.75  Inches 

Tape  speed  100  100  Inches/sec 

Transfer  rate  25,000  120, 006  Char/sec 

Start  time  12  6.5  Mlllisec 

Stop  time  9  6.5  Milllsec 

Average  time  for  experienced  50  50  Seconds 

operator  to  change  reel  of  tape 
Physical  properties  of  tape 
Width  0.500  0.500  Inches 

Length  of  reel  2,400  2,400  Feet 

Composition  Metallic  and  Metallic  and 

Mylar  Mylar 

INPUT  OUTPUT 


Media  Speed 

Magnetic  Tape  (Model  IIA)  25,000  kilocycles/sec 

Ma^etic  Tape  (Model  III)  120,000  kilocycle s/sec 

Paper  Tape  Reader  400  frames/sec 

Card  Reader  600  or  7OO  cards/min 

Paper  Tape  Punch  110  frames/sec 

Card  Punch  I50  or  500  cai’ds/mih 

Printer  600  or  700  liiies/min 

The  complete  line  of  Univac  peripheral  devices  as 
well  as  specialized  devices  may  be  used  if  so  desired. 
The  input-output  section  of  the  computer  has  been 


designed  to  be  adaptable  to  future  peripheral  equip¬ 
ments  . 

Sixteen  bi-directional  channels  are  provided. 

Up  to  12  tape  units  may  be  connected  to  one  channel. 

One  magnetic  tape  control-  unit  is  required  per 
channel. 

CHECKING  FEATURES 

Logicsil  checks  include  parity  bits  checking  on  mag¬ 
netic  tape.  Transfer  checks  are  made  on  all  other 
peripheral  devices.  Special  instructions  facilitate 
program  parity  checks. 

PRODUCTION  RECORD 

Time  required  for  delivery  18  months 

PERSONNEL  REQUIREMENTS 

Appropriate  training  courses  will  be  made  available 
to  all  users. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  and  unique  system  advantages 
Include : 

A  thln-film  control  memory  is  used  for  arithmetic 
and  index  registers,  for  input-output  access  control 
and  for  special  controls  and  for  auxiliary  storage. 

The  thln-film  storage  has  a  500  nanosecond  (mlllin- 
seoond)  access  time  with  a  complete  cycle  time  of 
600  nanoseconds  (millimicroseconds). 

A  ferrite  core  memory  for  instructions- and  oper¬ 
ands  available  in  capacities  of  16,584  words  in  one 
bank;  or  of  16,584,  52,768,  49,152, or  65,536  words 
in  two  separately  accessed  banks. 

Two  microsecond  effective  cycle  time  for  core 
storage  (overlapping  of  two  banks). 

There  are  56-blt  words  in  both  the  magnetic  filin 
and  core  memories. 

Computer  system  has  an  extremely  powerful  instruc¬ 
tion  repertoire,  including  fixed  and  floating  point, 
integer  and  fractional  arithmetic. 

Design  includes  I6  bi-directional  channels, 
capable  of  concurrent  input-output  transmissions  up 
to  250,000  words  per  second,  without  direct  super- 
■vision  of  the  main  program. 

-AMOL  and  COBOL  compiling  programs  and  a  FORTRAN 
translating  program  will  be  provided.  (The  II07 
will  accommodate  all  routines  previously  coded  in 
FORTRAN. ) 

-Also  provided  is  an  executive  routine  capable 
of  Integrating  routines  of  multiple  programs. 

The  1107  instruction  word  format  provides  for 
indexing,  automatic  index-register  incrementation, 
partial  word  transfers,  and  Indirect  addressing;  along 
with  a  current  operand  reference  and  specification 
of  an  arithmetic  register. 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 


KVA 

Weight 

tbs. 

Width 

(  I  M  C  H  E  S  ) 
Depth 

Height 

BTU  per 

Central  Computer 

7-5 

1,850 

74 

34.5 

82 

19.9 

Power  Control  Center 

- — 

800 

48 

34.5 

82 

* 

Operator  Console 

— 

550 

54 

55 

50 

* 

Core  Memory  (65,000  words) 

5 

2,000 

36 

34.5 

82 

14 

Magnetic  Tape  Control 

1.9 

125 

20 

34.5 

82 

5.1 

Uniservo  IIA  Power  Supply 

12  Units  Max. 

3,000 

57 

32.75 

82 

10  (for 

Unlservo  IIA 

40.6 

3.1 

800 

31 

34 

82 

8.5 

Magnetic  Drum  Control 

1.5 

125 

20 

34.5 

82 

4.1 

FH  880  Drum  Catlnet 

1.9 

800 

50 

32.3 

^9.75 

5.1 

FH  500  Drum  Cabinet, 

1.6 

600 

38.25 

29.5 

46.75 

4.5 

Model  46  Line  Printer  Control 

1.5 

125 

20 

34.5 

82 

4.1 

Model  46  Line  Printer 

4.4 

1,613 

72.25 

32 

52.5 

12 

Card  Control  Cabinet 

1I5 

125 

20 

34.5' 

82 

4.1 

PI9  Card  Punch  -  80  Column 

1.5 

1,100 

27 

49 

■54.5 

4.1 

PI9  Card  Punch  -  90  Column 

1.5 

1,100 

27 

49 

54.5 

4.1 

M45  Card  Reader  -  80  Column 

1.3 

400 

27 

51 

49.25 

3.5 

A5  Card  Reader  -  90  Column 

1.3 

4oo 

27 

51 

49.25 

3.3 

Paper  Tape  Control  Cabinet 

1.2 

800 

24 

34.5 

82 

2.6 

Note:  Tape  Reader  and  Punch 
■*  Included  In  Central 

Included  ini  the  Paper 
Computer. 

Tape  Control  Unit. 

Voltages 
208  +  5# 

(208-220)  +  Xaja 
(208-120) 


Frequency 
38i^-41|■G  cps 
5T-63  cps 
59- 5-60.5  cps 


CIRCUff  ELEMENTS  OF  ENTIRE  SYSTEM 


No.  of  Transistors 

Ho.  of  Diodes 

Central  Processor 

12,000 

60,000 

Core  Memory  (65,000  words)  6,676 

10,608 

Magnetic  Tape  Control 

1,014 

2,894 

Unlservo  IIA  Power  Supply 

0 

0 

Unlservo  IIA 

0 

13 

Magnetic  Drum  Control 

1,100 

3,500 

FH  880  Drum  Control 

1,100 

700 

FH  500  Drum  Cabinet 

600 

700 

Model  46  tine  Printer 

1,250 

4,500 

Control 

Model  46  Line  Printer 

12 

500 

Card  Control  Cabinet 

1,000 

3,000 

Card  Punch  -  80  Column 

75 

1,000 

Card  Punch  -  90  Column 

73 

600 

Card  Reader  -  80  Column 

75 

500 

Card  Reader  -  90  Column 

75 

4oo 

Paper  Tape  Control  Cabinet 

500 

1,500 

Hr. 


12  units) 
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APPLICATIONS 

Manufactxirer 

The  Unlvao  File  Computer  Is  a  general  purpose,  medium- 
priced  electronic  data  processing  system  with  a  mag¬ 
netic  drum  memory.  Automatic  tape  collating  and  sort¬ 
ing  may  he  performed  without  requiring  computer  time, 
which,  during  the  process,  may  he  spent  on  other  opera¬ 
tions.  Handom  access  is  provided  to  180,000  alpha¬ 
numeric  characters  on  one  drum  and  to  the  magnetic 
core  memory.  A  maximum  of  eight  drums  may  he  added 
to  one  system.  'The  system  is  controlled  hy  external 
panel  wiring.  Input/output  devices  consist  of  an 
electric  typewriter,  a  punched  card  unit  and  a  perfora¬ 
ted  tape  unit,  a  magnetic  tape  unit  and  a  high-speed 
printer . 

Frankford  Arsenal,  Comptroller’s  Office 
Located  in  Building  51,  2nd  Floor,  the  system  is  used 


for_  cost  accounting  and  payroll,  including  payroll 
for  personal  services  and  printing  of  payroll  checks. 

KOAMA,  Griffiss  AFB,  Hew  York 
Located  in  Depot  Supply  Bldg.  No.  1,  East  Wing,  the 
system  is  used  for  requirements  computation,  approp¬ 
riation  accounting,  and  CESAC. 

Chesapeake  and  Potomac  Telephone  Co.  of  Maryland 
Located  at  5711  York  Boad,  Baltimore  12,  Maryland, 
the  system  is  used  for  the  rating  of  long  distance 
messages.  Teilmlnating  point  Information  is  stored 
on  the  drums.  Calculation  of  rate  is  based  on  loca¬ 
tion  of  originating  and  terminating  points,  duration 
and  class  of  call.  Bate  and  miscellaneous  hilling 
and  statlctical  data  are  punched  into  the  message 
card. 

Douglas  Aircraft  Company,  Dept.  G-518,  Santa  Monica 
Locate^  at  C-107,  Long  Beach,  the  system  is  used  for 
general  accounting,  labor  distribution,  cost  and  ex¬ 
pense  ledgers,  material,  and  payroll. 
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Douglas  Aircraft  Company,  luo.,  Tulsa  Division 
Located  at  2000  North  Memorial  Drive,  Tulsa,  Oklahoma, 
the  system!  is  used  for  work  determination  (search 
stored  master  files  for  technical  orders  and  planned 
jobs  applicable  to  aircraft  coming  in  for  modifica¬ 
tion),  payroll  (create  payroll  working  cards  and  com¬ 
pute^  earnings  and  taxes.  Update  earnings,  total-to- 
date  records,  and  vacation/ sick  leave  records.  Create 
quarterly  and  year-end  tax  report  cards),  cost  labor 
and  estimating  (summarize  hours  worked,  allocating 
indirect  time  to  applicable  direct  charge  and  create 
cards  for  accounting  cost  labor  reports  and  manufac¬ 
turing  control  performance  reports  and  work  history), 
and  cost  ledger  (perform  allocations  and  create  cards 
showing  cost  of  work  charged  to  other  divisions  of 
the  company. 

Michigan  Bell  Telephone  Company 
Located  at  10$  E.  Bethune,  Detroit,  Michigan  and 
5530  Eastein  S.  E.,  Grand  Rapids,  Michigan,  the 
computers  are  used  to  rate  "long  distance"  toll 
messages. 


Photo  by  Michigan  Bell  Telephone  Company 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Bln  coded  dec  (excess  5) 

Digits  per  word  ■ .  12  digits  including  sign 

Digit s/lnstruction  12  characters/instruction 

Instructions  per  word  1  plus  sub  command 

All  instructions  are  programmed  by  external  plugboard. 
Arithmetic  system  Fixed  point 

Instruction  type.  Three  address 

Number  range  99,999,999,999-  to  99^999,999,999+ 


Instruction  word  format 


Vi 

Address  of 
first  operand 

V2 

Address  of 
2nd  operand 

R 

Address  for 

Result 

Storage 

Process 

Special 

Char. 

Sub¬ 

command 

3  digits 

3  digits 

3  digit's 

2  digits 

Automatic  built-in  subroutines  Includes  tape  search. 
Each  register  is  a  12  character  shift  register  with 
lower  position  reserved  for  algebraic  sign. 

Register  A 

Receives  first  operand 
Register  B 

Receives  second  operand 
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Functional  diagram 

UNIVAC  File -Computer 


Register  C 

Accumulates  the  result  in  add  and  subtract  opera¬ 
tion,  in  division  it  receives  the  remainder,  in  mul¬ 
tiplication  it  receives  most  significant  product 
digits. 

Register  B 

Accumulates  the  result  in  add  and  subtract  opera¬ 
tions,  in  division  it  stores  the  quotient,  in  multi¬ 
plication  it  stores  the  least  significant  product 
digits; 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 


Micro sec 

Mlcrosec 

Add 

8,610 

1,200 

Mult 

23,800 

■  16,300 

Multiplier  =  55555 

Div 

27,500 

approx  20,000 

6  digit  dividend  & 

6  digit  divisor 

The  storage  access  for  add,  multiply  &  divide  operations 

Includes  accessing  of  the 

two  operands  and  the  result. 

Arithmetic  mode 

Serial 

Timing 

Synchronous 

Operation  (System) 

Concurrent 

STORAGE 

Manufacturer 

No.  of  No.  of  Access 

Media  Words  Alphanum  Char  Micro sec 

Drum  (High  Speed)  1,070  12,8h0  2,500  avg 

Drum  (Mass  Mem-  15,000/unlt  l80,000/unlt  17,000 
ory ) ( optional ) 

Max.  8  units 
Magnetic  Tape 

No.  of  units  that  can  be  connected  10 
No.  of  char /linear  inch  of  tape  139 
Channels  or  tracks  on  the  tape  7 

Blank  tape  separating  each  record  0.5 
Tape  speed  75 

Transfer  rate  10, h25 

Start  time  7 

Stop  time  10 

Average  time  for  experienced 
operator  to  change  reel  of  tape  30 

Physical  properties  of  tape 

Width  0.5 

Length  of  reel  2,400 

Composition  h^lar 

900  microseconds,  above,  inlcudes  time 
one  word  to  an  arithmetic  register. 


Units 

Char/ inch 

Traok/tape 

Inches 

Inohes/sec 

Char/sec 

MlUlseo 

MlUlsec 

Seconds 

Inches 
Feet 
or  metal 
to  transfer 
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DRUM  I 


DRUM  2 


DRUM  3 


SEcrmisecnmiCTmi 

00  o\  oz 


'sEcrmsEcrmsECTioH 

00  01  00 


Up  to  10  drums,  3  sections  per  drum,  addressed  00-29. 


100  channels  k 

>er  section,  addressed  00-99. 

5  to  50  unit  records  per  channe 

1,*  addressed 

00-49. 

inUUlUlilililiL'I'.llilslilL'U 

oro?qrI 

fSIiTKTiTl 

Chann*!  98 
Channel  99 
REVOLVER 


Up  to  20  selection  fields  per  unit  record  area* 


Maximum  of  II  characters  plus  sign  (±)  per  field. 


ITEM  DESCRIPTION 


INVENTORY  BALANCE]  SALES  TO-DATE 


HIGH-CAPACITY  GENERAL  STORAGE 


The  following  installation  utilizes  1  General  Stor¬ 
age  Drum  of  15,000  words,  12  oharaoters/word,  each: 
Prankford 

The  following  installation  utilizes  4  General  Stor¬ 
age  Drums  of  15,000  words,  12  oharaoters/word,  eaoh!_ 
Miohigan  Bell  Telephone  -  Grand  Rapids 

The  following  installation  utilizes  5  General  Stor¬ 
age  Drums  of  15,000  12  oharaoters/word,  each: 

Miohigan  Bell  Telephone  -  Detroit 

The  following  installations  utilize  6  General  Stor¬ 
age  Drums  of  15,000  words,  12  oharaoters/word,  eaoh: 
Douglas  Santa  Itonioa 
Douglas  Tulsa 

Six  large-oapaoity  drums  are  used.  Each  drum  has 
300  "tracks”  of  600  digits.  "Unit  Record"  lengths 
of  12,  15,  20,  24,  30,  40,  50,  60,  T5,  100,  or  120 
digits  are  available.  "Field",  or  word,  lengths 
within  a  unit  record  may  vary  from  1  to  20  digits, 
entirely  at  the  discretion  of  the  programmer.  Alpha¬ 
betic  characters  require  only  one  digit  of  storage. 

The  following  installations  utilize  8  General  Stor¬ 
age  Drums  of  15,000  words,  12  oharaoters/word,  each: 
ROAMA 

C  and  P  Telephone 

Eaoh  drum  has  a  capacity  of  l80,000  digits.  This 
is  divided  into  4500  -  40  digit  words.  Therefore, 
the  total  .storage  available  on  the  8  drums  is 
1,440,000  digits. 


INPUT 


Manufacturer 
Media  Speed 

Magnetic  Tape  10,425  char/seo 

Paper  Tape  200  char/seo 

Card  Read/Punch  Unit  150  cards/sec 

All  input  devices  are  on  line.  80  or  90  column 
cards  may  be  used. 

The  following  organizations  utilize  the  input  de¬ 
vices  indicated: 

Frankford 

Cards  and  magnetic  tape 
ROAMA 

Cards,  magnetic  tape  and  inquiry  typewriter 
C  and  P  Telephone 
Cards 

Douglas  Santa  Monica 
Cards 

Douglas  Tulsa 

Cards.  An  input  speed  of  60O  cards/min.  is  poss¬ 
ible,  using  all  units. 

Michigan  Bell  Telephone  -  Detroit 
Cards 

Miohigan  Bell  Telephone  -  Grand  Rapids 
Cards 
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OUTPUT 


Manufacturer 

Media  Speed 

Magnetic  Tape  10,425  ohaf/sec 

Paper  Tape  60  char/ sec 

Card  Punch  80  or  90  150  cards/min 

High  Speed  Printer  600  lines/min 

Inquiry  Typewriter  ■  10  ohar/sec 

Compatihility  of  tapes  is  possible  with  other 
Uni vac  tape  systems.  Printer  may  he  operated  on  or 
off  line. 

The  following  organizations  utilize  the  output  de¬ 
vices  indicated: 

Prankford 

Cards,  magnetic  tape  and  high  speed  printer. 

ROAMA 

Cards,  magnetic  tape  and  inquiry  typewriter. 

C  and  P  Telephone 

Cards.  Speed  on  two  I.O.  units  -  approx.  160  cards/ 
min.  Speed  on  three  I.O.  units  -  approx.  180  cards/ 
min.  Application  calls  for  read  and  punch  in  same 
card.  Maximum  speeds  per  I.O.  are  read  and/or  punch 
150  cards/min. 

Douglas  Santa  Monica 
Cards 

Douglas  Tulsa 

Cards.  An  output  speed  of  6OO  cards/min.  is  poss¬ 
ible,  using  all  units. 

Michigan  Bell  Telephone  -  Detroit 
Cards 

Michigan  Bell  Telephone  -  Grand  Rapids 
Cards' 


CHECKING  FEATURES 

Manufacturer 

Checking  features  include  odd  parity,  execution  of 
arithmetic  and  some  transfer  instruction  with  built 
in  checks,  complete  tape  read  checks,  and  logical 
checks. 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  74.4  KVA- - O.95  pf 

Power,  air  conditioner  l4.9  Kw 
Room  size  1,400  sq  ft 

Capacity,  air  conditioner  I9.8  Tons 
Weight,  computer  8,000-10,000  lbs 

Bo  special  facilities  are  required.  Standard  5 
phase  220  volt  power  is  used. 

Prankford 

Power,  computer  100  Kw  112  KVA  O.90  pf 

Power,  air  cond  98-8  Kw  70  KVA  O.85  pf 

Volume,  computer  26,64o  cu  ft 

Volume,  air  condition  1,530  cu  ft 

Area,  computer  1,800  sq  ft 

Area,  air  conditioner  255  sq  ft 

Floor  loading  100  Ibs/sq  ft 

100  lbs  concen  max 
Capacity,  air  conditioner  60  Tons 
Weight,  computer  19>*^30  lbs 

Weight,  air  conditioner  16,900  lbs,  Incl  cooling  tower 
Plenums  -  length  48  ft,  width  57,  height  I5  (48'  x 
57  X  15  =  26,640  cu  ft.).  Building  type  -  manufact¬ 
uring  type  of  pre-World  War  II  i^pe.  Building  modi¬ 
fications  -  installation  of  air  conditioner  and  elec¬ 
trical  receptacles.  480V,  60  cycle,  5  phase,  stepped 
down  to  23OV. 

Above  power  includes  peripheral  equipment. 


ROAMA 

Power,  computer  9^  Kw  5  phase,  4  wire 
Power,  air  condi  27.5  Kw  27.5  KVA  220V,  5  phase, 

4  wire 

Volume,  computer  21,600  cu  ft 

Volume,  air  conditioner  I,l80  cu  ft 
Area,  computer  2,400  sq  ft 

Area,  air  conditioner  I50  sq  ft 
Floor  loading  I50  Ibs/sq  ft 

2,200  lbs  concen  max 
Capacity,  air  conditioner  48  Tons 
Weight,  computer  58,210  lbs 

Weight,  air  conditioner  7,500  lbs 

Modified  portion  of  existing  permanent  type  ware¬ 
house  including  installation  of  raised  wood  floor 
with  asphalt  tile,  new  partitions  to  segregate  area, 
air  conditioning,  lighting  and  electrical  power  and 
distribution. 

C  and  P  Telephone 

Power,  computer  27.0  Kw  29.7  KVA  0.90  pf 
Volume,  computer  678  cu  ft 

Volume,  air  conditioner  96  cu  ft 
Area,  computer  129. 1  sq  ft 

Area,  air  conditioner  9.7.sq  ft 
Room  size,  computer  20  ft  x  58  ft 

Room  size,  air  conditioner  Located  in  same  room 
Floor  loading  153-1  Ibs/sq  ft 

150  lbs  concen  max 
Capacity,  air  conditioner  10  Tons 
Weight,  computer  17,177  Its 

5  phase,  208  volt,  4  wire  circuit  required  for  com¬ 
puter  voltage  regulator.  Required  -  (Line  voltage 
variations  exceeded  +  5W  40  K.V.A.  5-phase  II5  Amp- 
Stabiline  rectifier  purchased  through  Remin^on  Rand. 
Partitioning  and  ventilating  hoods  erected. 

Douglas  Santa  Monica 
Power,  computer  29.5  KVA 

Area,  cdmputer  180  sq  ft 

Room  size  60  ft  x  20  ft 

Floor  loading  I50  Ibs/sq  ft 

2,050  lbs  concen  max 
Capacity,  air  conditioner  15  Tons 
Weight,  computer  20,050  lbs 

Weight,  air  conditioner  1,500  lbs 

Six  inch  raised  false  floor  installed  over  power 
cables.  Exhaust  diffusers  installed  in  ceiling  for 
heat  dlssipatlon/alr  conditioning. 

Douglas  Tulsa 

Power, -computer  29.5  KVA  O.85  pf  5  phase,  208/250V  reg 
Power,  air  cond  11.2  Kw  15  KVA  O.7O  pf 

Voliune,  computer  90O  cu  ft 

Volume,  air  conditioner  112  cu  ft 
Area,  computer  I80  sq  ft 

Area,  air  conditioner  16  sq  ft 

Room  size,  computer  60  ft  x  20  ft 

Room  size,  air  conditioner  8  ft  x  8  ft 

Floor  loading  I50  Ibs/sq  ft 

2,050  lbs  concen  max 
Capacity,  air  conditioner  I5  Tons 
Weight,  computer  20,050  lbs 

Weight,  air  conditioner  1,500  lbs 

Floor-to-ceillng  partitions  installed  around  com¬ 
puter  area.  Six-inch  raised  false  floor  Installed 
over  power  cables.  Three  sixty- inch  combination 
exhaust-diffusers  installed  in  ceiling  for  heat  dissl- 
patlon/air  conditioning. 

Michigan  Bell  Telephone  -  Detroit 

Michigan  Bell  Telephone  -  Grand  Rapids 
Power,  computer  15.2  Kw  25.5  KVA  0.75  pf 

Power,  air  cond  11.1  Kw  14  KVA  O.75  pf 

Volume,  computer  12,000  cu  ft 

Volume,  air  conditioner  72  cu  ft 
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Area,  computer  750  sq.  ft 

Area,  air  conditioner  56  sq.  ft 

Room  size,  computer  2h  ft  x  20  ft 

Room  size,  air  conditioner  Ceiling  unit 
Room  size,  maintenance  8  ft  x  10  ft 

Floor  loading  164  Ibs/sq  ft 

650  Its  concen  inax 
Capacity,  air  conditioner  7  Sons 
Weight,  computer  15,570  lbs. 

Weight,  air  conditioner  900  lbs 

!Fhe  installation  of  a  seven  ton  air  conditioning 
unit  and  an  extension  of  our  power  distribution, 
circuits  were  the  only  site  preparations  required. 
(We  did  partition  the  computer  room  at  Detroit, 
^wevei',  at  Grand  Rapids,  the  Uni  vac  was  installed 
in  an  unpartitioned  room  with  other  punched  card 
equliment. ) 


PRODUCTION  RECORD 

Manufacturer 

See  Eroduction  Record  of  Univac  File  Model  1. 

The  Univac  File  Model  1  is  the  current  Univac  File 
model  being  delivered. 


COST,  PRICE  AND  RENTAL  RATES 

,  Frankford 
Basic  System 

Program  Control  Unit,  Arithmetic  Unit  =  $2,450  +  $15= 


$2,465. 

Additional  equipment 

Sort  1  Collate  System  $750 

Bigh  Speed  Printer  2,725 

Magnetic  Tape  Units  (6)  4,500 

90  Col  Card  Unit  1,300 

General  Storage  850 


Maintenance  included,  .for  prime  shift. 

Extra  shift  rental/maintenanoe  at  $12  per  hour  per 
engineer, 

ROAMA 

Basic  system 


Main  frame 

$4,190 

Supv.  Console 

150 

Inquiry  Typewriter 

350 

Card  Unit 

1,300 

Unityper 

90 

Seven  Magnetic  Tape  Units 

5,250 

Eight  General  Storage  Drums 

4,600 

Additional  equipment 

High  Speed  Printer 

$3,300 

Sort  Collate/four  mag.  tape  units 

3,750 

Figures  shown  are  monthly  prime  shift  rental  rates. 

C  and  P  Telephone 
Basic  system 

1  -  Arithmetic  &  Control,  1  -  General  Storage,  and  1 
80  Cdl.  I.O.  =  $4,600. 

.  Additional  equipment 

1  -  80  col.  I.O.,  and  J  additional  drums  =  $3,750. 

3rd  1.0.  on  standby  basis  at  present. 

Douglas  Tulsa 
Basic  system 

Program  Control  Unit,  Arith,etlc  Control  Unit,  Gen¬ 
eral  Storage  Unit,  Four  Input-Output  Ihaits  and  Adap¬ 
tors,  Six  Large-Capacity  Magnetic  Drums  =  $8,790. 
Michigan  Bell  Telephone  -  Detroit 
Michigan  Bell  Telephone  -  Grand  Rapids 

Price 

Central  Computer,  Input/Output 
Unit  and  General  Storage  $219,000 


One  Input/Output  Unit 
Four  General  Storage  Drums 

Central  Computer,  80  Column  Input/ 
Output  Unit  and  General  Storage 
One  80  Column  Input/Output  Unit 
Four  General  Storage  Drums 


$55,000.  ea. 
21,000  ea. 
Rental 

4,350 
$1,050 
350  ea. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

One  8-Hbur  Shift 

Supervisors  1 

Analysts  1 

Programmers  3 

Coders  .  ^  .  2 

Clerks  1 

Librarians  1 

Operators  2 

Engineers  1 

Technicians  3 

Training  made  available  by  the  manufacturer  to  the 
user  includes  programming  schools  and  sales  support 
personnel. 

Frankford 

Two  8-Hbur  Shifts 
Used  Recommended 

Supervisors  1  3 

Analysts  2  2 

Programmers  7  7 

Librarians  1  2 

Operators  3  '7 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  120  hours  class¬ 
room  training  by  Rem-Rand  personnel  for  programmers, 
80  hours  classroom  training  by  Rem-Rand  personnel  and 
on-the-job  training  by  experienced  Arsenal  program¬ 
mers  for  operators. 

ROAMA 

Three  8-Hour  Shifts 
Used  Recommended 

Supervisors  1  3 

Operators  1  3 

Engineers  6  9 

In-Output  Oper  2  6 

C^ratlon  tends  toward  closed  shop. 

C  and  P  Telephone 

One  8-Hbur  Shift 

Supervisors  1 

Programmers  2 

Operators  2 

Programmers  and  supervisors  are  part  time. 

Operators  were  trained  by  programmers  on-the-job. 
Operating  instructions  are  being  prepared. 

Douglas  Santa  Monica 

One  8-Hbur  Shift 

Supervisors  1 

Analysts  1 

Programmers  1 

Operators  1 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  two  weeks  course 
followed  by  on-the-job  training. 

Douglas  Tulsa 

One  8-Hbur  Shift 

Supervisors  1 

Analysts  3 

Operators  2 

Engineers  .  1  1 

Technicians  1 

Analysts  perform  their  own  programming.  No  coding 
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required.  Two  additional  systems  analysts  available, 
if  needed,  from  outside  the  department. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  two-week  familiar¬ 
ization  course  followed  hy  on-the-joh  training. 
Michigan  Bell  Telephone  -  Detroit 
Michigan  Bell  Telephone  -  Grand  Rapids 

One  8-Bbur  Two  8-Hbur 


Shift  Shifts 

Supervisors  1  1 

Programmers  1  1 

Operators  1  2 

Engineers  2  3 


Operation  tends  toward  open  shop. 

Method  of  training  used  is  on-the-joh  training. 

RELIABILITY,-  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Manufacturer 

Hmerous  hutlt-in  checking  features. 

Erankford 

Average  error-free-  running  period  30.3  Hours 

Good  time  67  Eours/Week  (Average) 

Attempted  to  run  time  f6  Eburs/Week  (Average; 

Operating  ratio  (Good/Attempted  to  run  time)  0.88 
Above  figures  based  on  period  from  Jan  60  to  Mar  60 
Passed  Customer  Acceptance  Test  15  Jul  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  Presently,  there  is  time  available  on 
the  computer  system  pending  the  implementation  of 
further  applications.  This  time  would  be  available 
in  the  meantime  to  an  organization  or  agency  with  a 
compatible  system. 

HOAMA 

Good  time  119  Hburs/Week  (Average Y 

Attempted  to  run  time)  128  Hburs/Week  (Average) 
Operating  ratio  0.93 

Above  figures  based  on  period  1  Feb  60  to  31  Mar  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

C  and  P  Telephone 

Average  error-free  running  period  6.4  Days 

Good  time  42.33  Hburs/Week  (Average) 

Attempted  to  run  time  42.5  Hburs/Week  (Average) 
Operating  ratio  O.996 

Above  figures  based  on  period  1  Jul  60  to  3I  Jul  60 
Passed  Customer  Acceptance  Test  1  Feb  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

New  program  cutover  on  25  Jul  60  -  initial  program 
used  from  Feb  60  until  Jul  60.  Analysis  on  new  pro¬ 
gram  is  hot  complete. 

Dbuglas  Santa  Monica 

Average  error-free  running  period  4o  Hburs 

Good  time  40  Eburs/Week  (Average) 

Attempted  to  run  time  4l  Hours/Week  (Average) 

Operating  ratio  O.975 

Above  figures  based  on  period  from  Jul  59  to  Jul  60 
Passed  Customer  Acceptance  Test  Jul  58 
Time  is  available  for  rent  to  outside  organizations. 
Douglas  Tulsa 

Average  error-free  running  period  Two  Weeks 

Good  time  44.6  Eburs/Week  (Average) 

Attempted  to  run  time  46  Hburs/Week  (Average) 

Operating  ratio  O.97 

Above  figures  based  on  period  1  Jan  60  to  30  Apr  60 
Passed  Customer  Acceptance  Test  1  Sep  57 
Time  is  available  for  rent  to  outside  organizations. 


Michigan  Bell  Telephone  -  Detroit 
Michigan  Bell  Telephone  -  Grand  Rapids 
Good  time  70  Hburs/Week  (Average) 

Attempted  to  run  time  78  Hburs/Week  (Average) 

Operating  ratio  "  0.93 

Above  figures  based  on  period  1  Apr  60  to  1  May  60' 
Passed  Customer  Acceptance  Test  1  Sep  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

We  have  encountered  considerable  80  column  punch 
trouble  with  the  Detroit  Unlvac.  The  Grand  Rapids 
Installation  has  been,  in  .'comparison,  trouble  free. 


ADDITIONAL  FEATURES  AND  REMARKS 

Frankford 

A  unique  system  advantage  is  that  sort/coUate 
system  may  be  off  line  or  the  tape  units  may  be  used 
on-line  as  demand  stations. 

Adopted  procedures  for  magnetic  tape  labelling, 
storage,  shipping,  and  protection  from  humidity, 
tenqjerature,  and  physical,  electrical,  fire  and  other 
damage  Include  labelling  (tape  number,  program  num¬ 
ber,  period  ending  date,  description  and  blookette 
count),  storage  (2  fireproof  closed  cabinets  -  1  open 
cabinet),  protection  against  atmospheric  conditions 
(air  conditioning),  and  a  disaster  plan  (source  tapes 
stored  in  separate  location)  is  in  effect. 

Our  Model  0,  DFC  is  composed  of  a  Main  Control  Unit, 
an  Arithmetic  and  Control  Unit,  a  General  Storage 
Drum,  a  90  column  l/O  Unit,  a  90  column  Adaptor,  six 
Tape  Units,  a  Sort/CoUate  System  (Main  Control  plus 
four  of  above  tape  units),  and  a  High  Speed  Printer 
(Printing  Unit,  Type  Reader,  Memory  Unit,  Control 
liiit). 

RQAMA 

Tapes  are  stored  in  the  computer  room  which  is  air 
conditioned  and  humidity  controlled.  The  room  is 
equipped  with  a  sprinkler  system  in  case  of  fire 
however,  the  tapes  are  stored  in  piastio  containers 
and  metal  filed  which  are  not  fireproof."  Labels  are 
AMC  Form  55  dated  Oct.  58. 

Douglas  Tulsa 

An  outstanding  feature  is  the  magnetic  drum  storage, 
which  is  expandable  to  1,800,000  digits  on  request, 
and  expandable  to  5> 940,000  digits  with  circuitry 
modification. 

The  unique  system  advantages  include  true  random 
access  storage  and  self -checking  arithmetic  processes. 

Michigan  Bell  Telephone  -  Detroit 

Michigan  Bell  Telephone  -  Grand  Rapids 
Outstanding  feature  is  the  random  access  memory. 

Unique  system  advantage  is  that  system  rates  toll 
messages  in  random  terminating  point  order  and  accum¬ 
ulates  statistics  and  study  data. 


FUTURE  PLANS 

Manufacturer 

Univac  File  Model  1  is  the  current  Unlvac  File  model. 
Frankford 

It  is  planned  that  additional  payroll,  budget  and 
program  cost  applications  -will  be  added  to  the  exist¬ 
ing.  equipment  as  soon  as  possible.  A  proposed  inte¬ 
grated  Financial  Management  System  for"  the  entire 
-Arsenal  when  Implemented  would  require  a  computer 
■with  a  greater  potnetial  than  the  one  currently  in 
use.  It  is  believed  that  a  computer  of  the-  second 
generation  type  (transistorized)  would  prove  of  greater 
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benefit  to  the  Arsenal  and  would  eliminate  the  obso¬ 
lescence  of  such  equipment-  for  greater  period  of  time. 
C  and  P  Telephone 

Modifications  of  80  column  read  punch  (P-I9)  present¬ 
ly  used  on  Univao  Solid  State  Computer  may  permit 
it  to  be  used  on  Model  0.  This  -will  increase  time 
available  for  computing  from  85  milliseconds  to  lt-00 
milliseconds.  It  is  mtloipated  that  2  P-19'b  would 
furnish  at  least  the  same  output  volumes  as  the  5 
1,0. 's  used  presently. 

Douglas  Santa  Monica 

System  is  to  be  retired  -within  the  next  few  months. 
Douglas  Tulsa 

Two  Univac  Electronic  Tabulators  are  on  order  and  -will- 
provide  high-speed  printing  capability.  Each  machine 
consists  of  a  ItJO-card  per-mlnute  reader,  a  I50  caxd- 
per -minute  punch,  a  6OO  llne-per-minute  printer  and 
a  processor  which  includes  a  2,ll-00--wprd  (lO  digit) 
drum. 

Michigan  Bell  Telephone  -  Detroit 
Michigan  Bell  Telephone  -  Grand  Hapids 
Several  new  applications  for  the  Univao  are  in  the 
planning  stage.  For  the  most  part,  they  involve 
statistical  analysis  of  toll  message  volume  data. 


INSTALLATIONS 

Frankford  Arsenal 
Bridge  and  Taoony  Streets 
Philadelphia,  Pennsylvania 

BOAMA 

Grlffiss  Air  Force  Base,  New  York 

Chesapeake  and  Potomac  Telephone  Company  of  Maryland 
5711  York  Koad 
Baltimore  12,  Maryland 

Douglas  Aircraft  Company,  Dept.  C-107 
Long  Beach,  California 

'Douglas  Aircraft  Company,  Inc. 

2000  North  Memorial  Drive 
Tulsa,  Oklahoma 

Michigan  Bell  Telephone  Company 
105  E.  Bethune 
Detroit,  Michigan 

Michigan  Bell  Telephone  Company 
5550  Eastern  S.  E. 

Grand  Bapids,  Michigan 
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UN  I  VAC  FILE  I 

Univac  Pile  Computer  Model  1 


MANUFACTURER 

Remington  Rand  Division 
Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 

The  Univac  File -Computer  is  a  general  purpose,  med¬ 
ium-priced  electroi^c  data  processing  system  with  a 
magnetic  drum  memory.  Automatic  tape  collating  and 
sorting  may  he  performed  without  requiring  computer 
time,  which,  during  the  process,  may  he  spent  on 
other  operations.  Random  access  is  provided  to 
180,000  alpha-numeric  characters  on  one  drum  and  to 
the  magnetic  core  memory.  A  maximum  of  ten  drums 
may  he  added  to  one  system.  The  system  is  controlled 
hy  external  panel  wiring  and  hy  internally  stored 
programs.  Input /output  devices  consist  of  an  electric 
typewriter,  a  punched  card  unit  and  a  perforated  tape 
rmlt,  a  magnetic  tape  unit  and  a  high-speed  printer. 

U.  S.  Army  Chemical  Center 
Supply  Management  National  Inventory  Control  Point, 
Army  Industrial  Fund  Inventory,  and  Army  Industrial 
Fund  Cost  Accounting. 


Photo'  hy  Remington  Rand'  Univac 


New  applications  will  include: 

Corps  wide  Appropriation  Financial  Accounting,  sur¬ 
veillance  statistics  for  Chemical  Corps  materiel, 
civilian  payroll.  Inventory  and  supply  management  of 
Chemical  Corps,  inspection  aids  and  equipient,  mili¬ 
tary  personnel  statistics,  and  Chemical  Corps  Tables 
of  Distrihutlon. 

U.  S.  Any  Military  Traffic  Management  Agency 
Located  in  Washington,  D.  C.,  the  system  is  used  hy 
a  single  manager  charged  with  the  responsihillty  for 
compiling  of  statistical  data, for  the  Depeartment  of 
Defense  on  all  forms  of  trans;^rtation  used  hy  all 
military  departments, 

U.  S,  Marine. Corps  Supply  Center,  Albany,  Ga. 
Located  at  the  Marine  Corps  Supply  Center,  Albany, 

6a.,  applications  include  computer  processing  under 
the  current  Marine  Corps  concept  of  supply  management, 
which  involves  the  use  of  the  File  Computer  as  the 
primary  processing  tool  of  the  Marine  Corps  supply 
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Photo  hy  Realngton  Rand  Unlvao 


centers,  and  inventory  control  point.  Each  of  our 
two  supply  centers  manage  a  supply  complex.  For 
example,  this  activity  Is  responsible  for  the  area 
extending  east  of  a  north- south  line  passing  through 
El  Paso,  Texas  including  the  Hear  East  and  Mediterran¬ 
ean  areas.  AH  inventory  and  financial  management  of 
stocks  at  the  supply  center  and  the  Stock  account  at 
MGS,  Qjiantlco,  Va.,  Camp  Lejeune,  K.C.,  and  M3RD, 
Parris  Island,  S.C.,  is  accomplished  by  this  supply 
center.  The  inventory  records  for  each  of  the  above 
activities  are  maintained  on  magnetic  tape  and  up¬ 
dated  periodically  on  our  computer.  The  financial 
accounting  is  accomplished  to  support  each  inventory 
updating  process. 

U.  S.  Marine  Corps  Supply  Center,  Barstow,  Calif. 
Located  in  the  Administrative  Division,  at  Barstow, 
California,  the  system  is  used  for  supply  inventory 
control  and  accounting  and  for  stores  accounting 
(monetary  value  of  stores). 

liSAF  Headquarters  Command,  Bolling  APB 
Base  Inventory  control  and  monetary  accounting- 
inventory  records  are  maintained  on  magnetic  tape 
and  each  day  supply  transactions  (issues,  turn-ins, 
receipts,  etc.)  update  the  Inventory  on  hand  balances, 
resulting  in  requisition,  back  orders,  etc.  Entire 
application  consists  of  approximately  35  programs. 

Military  personnel  accounting  -  This  application 
provides  for  the  maintenance  of  personnel  strength 
files  on  magnetic  tape  and  for  periodic  summariza¬ 
tion  of  data  for  submission  to  Hq  USAP.  There  are 
approximately  20  programs  utilized  in  support  of 
this  application. 

Civilian  payroll  accounting  -  This  application  pro¬ 
vides  for  the  bi-weekly  computation  of  pay  data  for 
5,000  oivHian  employees  serviced  by  Bolling  AFB. 

USAF  Sacramento  Air  Materiel  Area,  McCleilan  AEB 
System  is  used  for  maintenance  engineering  management 
and  aircraft  configuration  control  for  the  F-lOlf. 

USAF  Special  Communications  Center,  Kelly  AFB 
System  is  located  at  San  Antonio,  Texas. 

USAF  Warner  Robins  Air  Materiel  Area 
The  computer  is  used  for  the  property  accounting 
system  which  encompasses  the  processing  of  all  docu¬ 
ments  l.e.,  requisitions,  receipts,  lAVs,  stock  list 
changes,  etc.,  that  effect  inventory  management  stock 
control  and  distribution  of  Air  Force  controlled 
inventory.  It  also  originates  feeder  data  for  many 
other  systems  dealing  with  material  such  as  1AM,  GSSP, 


maintenance  production  system,  maintenance,  supply, 
civil  engineers,  administrative  services,  and  tenant 
organizations,  cost  system  inventory,  and  stock 
balance  and  consumption  reporting. 

The  computer  is  used  for  Maintenance  Engineering 
Management  -  material  control  and  production  item 
re^rtlng.  This  project  provides  for  control  and 
accounting  of  material  used  in  the  Directorate  of 
Maintenance  Engineering  repair  activities.  It  in¬ 
cludes  provisions  for  maintenance  of  material  stand¬ 
ards;  computation  of  material  requirements  on  the 
90/180  day  programmed  workload  and  other  non-program- 
med  work  as  it  generates;  preparation  of  necessary 
documentation  to  effect  physical  movement  of  stock 
to  the  maintenance  support  stock  in  conjunction  with 
AMCL  2^-156  and  to  accomplish  the  determination  of 
support -ability  for  production;  analysis  of  material 
usage  related  to  production  items;  accumulation  of 
cost  for  actual  material  consumed;  computation  of 
maintenance  stock  support  utilization  and  effective¬ 
ness;  accumulation  of  production  data  and  reporting 
for  the  material  repair  system  and  other  production 
reporting. 

Computer  will  shortly  be  used  for  base  support 
class  stock  control  and  distribution.  This  is  a 
method  for  controlling  and  distributing  material  to 
support  AMC  Internal  depot  functions  including  MOS 
operation  and  tenant  organizations.  The  basic  func¬ 
tion  of  this  system  is  to  provide  data  required  to 
enable  the  supply  components  to  administer  timely, 
accurate,  and  effective  material  support.  The  system 
provides  current  Inventory  positions  and  various 
products  for  management  of  serviceable,  reparable, 
and  excess  material.  The  system  also  provides  such 
by-products  of  data  as  can  be  used  in  dollar  manage¬ 
ment  of  AF  assets  processed  by  the  computer  to  effect 
obligation  on  distribution  of  material;  appropriate 
reserve  level  notices;  back-order  action  as  approp¬ 
riate;  and  preparation  of  outputs  for  further  use  in 
supply  and  dollar  accounting  reports. 

Douglas  Aircraft  Company,  DepEirtment  G-3I8  Ho.  1 
Located  in  A7-I23  Santa  Monica,  the  system  is  used 
for  parts  sales,  provisioning,  and  Inventory. 

Dou^as  Aircraft  Company,  Department  G-318  Ho.  2 
Located  in  A-312,  Santa  Monica,  California,  the  system 
is  used  for  production  scheduling,  tooling,  and  mater¬ 
ial  release. 

-  \, 


941 


UHIVAC  FILE  1 


Douglas  Aircraft  Company,  Department  G-JlS,  No.  3 
Located  in  B-107,  El  Segundo,  the  system  is  used  for 
general  accounting,  lahor  distribution,  cost  &  ex¬ 
pense  ledgers,  material,  and  payroll. 

Douglas  Aircraft  Company,  Department  G-3I8,  No.  4 
Located  in  C-I07,  Long  Beach,  the  system  is  used  for 
general  accounting,  lahor  distribution,  cost  &  ex¬ 
pense  ledgers,  material,  and  payroll. 

Douglas  Aircraft  Company,  Department  G-318,  No.  5 
Located  at  C-I07,  Long  Beach,  the  system  is  used  for 
production  scheduling,  tooling,  material  release, 
and  order  location. 

Douglas  Aircraft  Company,  Department  G-518,  No.  6 
Located  at  A-1'07,  Santa  Monica,  the  system  is  used 
for  general  accounting,  labor  distribution,  cost  & 
expense  ledgers,  material,  and  payroll. 

First  National  City  Bank  of  Nev  York  • 

Located  at  399  Bark  Avenue,  N.Y.C. ,  the  system  is 
used  Personnel  (dally  and  monthly  absentee  report. 

Job  classification  study,  TCrsonnel  statistic  report, 
and  profit  sharing  studies),  by  Comptrdllers  (alloca¬ 
tion  of  departmental  budget  expense^  by  the  Paymas¬ 
ter  (payroll  and  related  reports),  by  others  for 
salary,  employment,  vacation  studies,  and  reconcile¬ 
ment  of  travelers  checks.  Planned  applications  in¬ 
clude  accounting  (head  office  and  branch  general 
ledger  accounting)  and  inventory  (statloneiy). 


Photo  by  U.  S.  Army  Chemical  Center 

Western  Electric  Company,  Incorporated 
Located  at  2500  Broening  Highway,  Baltimore  24,  Mary¬ 
land,  the  system  is  used  for  preparation  of  hourly 
payrolls  and  related  report  data,  employee  wage  in-- 
oentive  credits  and  monthly  balance  earnings,  monthly 
accounting  details  and  report  data,  merchandise  ware¬ 
house  stock  maintenance,  and  merchandise  warehouse 
inventory  control. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Binary  coded  dec  (excess  3) 
Alphanum  char/word  12  char,  inol  sign 

Characters  per  instruction  12  alphanum 
Instructions  per  word  1  plus  sub  command 
Instruotions  decoded  Internal  27  plus  11  sub- 

instructions 

External  I9  plus  I7  sub- 
Instructlons 

Arithmetic  system  Fixed  point 

Instruction  type  Ehree  address 

Number  range  99,999,999,999-  to  99,999,999,999+ 
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Instruction  word  format 


Address,  of 
first  operand 

■  ^^2 
Address  of 
2nd  operand 

R 

Address  for 

Result 

Storage 

Erocess 

Special 

Char. 

Sub¬ 

command 

3  digits 

5  digits 

3  digits 

2  dlglte 

1  digit 

Automatic  built-in  subroutines  includes  tape  search. 

Each  register  is  a  12  character  shift  register  with 
lower  position  reserved  for  algebraic  sign. 

Register  A 

Receives  first  operand 
Register  B 

Receives  second  operand 
Register  C 

Accumiilates  the  result  in  add  and  subtract  opera¬ 
tion,  in  division  it  receives  the  remainder,  in  mul¬ 
tiplication  it  receives  most  significant  product 
digits . 

Register  D 

Accumulates  the  result  in  add  and  subtract  opera¬ 
tions,  in  division  it  stores  the  quotient,  in  multi¬ 
plication  it  stores  the  least  significant  product 
digits. 


Photo  by  U.  S.  Armv  Chemical  Center 

ARITHMETIC  UNIT 


Inol  Stor  Access  Exclud  Stor  Access 


Add 

Mult 


Microseo 

8,610 

25,800-' 


Micro sec 
1,200 
16,300 


Ifoltipller  =  55555 

Div  27,500  approx  20,000 

6  digit  dividend  & 

6  digit  divisor 

The  storage  access  for  add,  multiply  &  divide  operations 
includes  accessing  of  the  two  operands  and  the  resiilt. 
Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  (System)  Concurrent 


STORAGE 

Manufacturer 

No.  of  No.  of 

Media  Words  Alphnum  Char 

Magnetic  Core  20  2^0 

Drum  (High  Speed  1,070  12,81+0 

Drum  (Mass  Mem-  15,000/unit  l80,000/unit 
■  ory)(optional) 

Max.  10  units 


Access 
Micro sec 
900 

.5,500  avg 

17,000 


9^3 
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Magnetic  Tape 

Ho.  of  units  that  can  te  connected  10  Units 
Ho.  of  char/linear  inch  of  tape  139  Char/inch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  0.3  Inches 

Tape  speed  75  Inches/seo 

Transfer  rate  10,425  Char/seo 

Start  time  7  MlUlsec 

Stop  time  10  unilsec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  30  Seconds 
Hjyslcal  properties  of  tape 


Width  __  0.5  Inches 

Length  of  reel  2,400  Feet 

ConpoBltlon  (fylar  or  metal 

900  microseconds,  ahove,  includes  time  to  transfer 
one  word  to  an  arithnetlc  register, 
im;  SC  Albany 

Storage  capacity  of  the  hl^  speed  drum  consists  of 
the  following  categories  of  tracks. 

Tracks  0-9  =  Input/output  tracks-  Eeich  basic  track 
is  dual  in  nature  for  track  switching  consequently 
doubling  the  storage  capacity. 

Tracks  11-12  =  Factor  Storage 

Tracks  13-97  =  Erogram:  Storage 

Track  99w  =  Stores  field  selection  pattern 


Photo  by  O.  S.  Marine  Corps  Supply  Center  Barstow 
Western  Electric 

Ho.  of  Ho.  of  Access 

Media  Words  Digits  Microsec 

High  Speed  Drum  1,050  11  +  sign/word  Min.  0588 

Avg.  3,087 
Max.  5, 586 

L^ge  Capacity  Variable  l80,000/drum  Avg.  17,000 
■Storage  Drums  Unit  Records  Msx.  3^,000 


TSilt  records  can  run 

in  multiples  of 

12  up  to  120. 

Buffers  (Mag-  20 

240 

Min.  630 

netic  Core; 

Avg.  861 

Max.  1,092 

Memory  locations 

Register  "A"  1 

11 

+ 

sign 

Register  "B"  1 

11 

+ 

sign 

Register  ”C"  1 

11 

+ 

sign 

Min.  588 

Register  "D"  1 

11 

+ 

sign 

Avg  819 

Instruction 

Revolver  1 

11 

+ 

sign 

Max.  1,050 

General  Storage 

Address  Register 

7 

Program  Address 

Counters 

3 

Code  Distributor 

Register 

1 
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The  following  installations  utilize  1  General  Stor¬ 
age  Drum  of  15,000  words,  12  character s/word,  each: 
USA  CO  Douglas  1 

USA  MEMA  Douglas  2 

USAF  SCO 

The  following  Installation  utilizes  2  General  Stor¬ 
age  Drums  of  15,000  words,  12  characters/word; 

USM3  SC  Barstow 

The  following  installations  utilize  3  General  Stor¬ 
age  Drums  of  15,000  words,  12  characters/wosjd,  each: 
USAS  Bolling  USAF  McClellan 

The  following  installation  utilizes  4  General  Stor¬ 
age  Drums  of  15,000  words,  12  characters/word: 

1st  National  City  Bank 

The  following  installations  utilize  6  General  Stor¬ 
age  Drums  of  15,000  words,  12  characters/word,  each: 
Douglas  4  Douglas  6 

The  following  installation  utilizes  7  General  Stor¬ 
age  Drums  of  15,000  words,  12  characters/word: 

Douglas  3" 

The  following  installations  utilize  8  General  Stor¬ 
age  Drums  of  15,000  words,  12  characters/word,  each: 
USAF  WRAMA  Douglas  5 


Photo  hy  U.  S.  Marine  Corps  Supply  Center  Barstow 


INPUT  OUTPUT 

Manufacturer 

Media  Speed 

Ifagnetic  Tape  10,425  char/sec 

Paper  Tape  200  char/sec 

Card  Read/Punch  Unit  I50  cards/ sec 

All  input  devices  are  on  line,  80  or  SO  column 

cards  may  he  used. 

Media  Speed 

Magnetic  Tape  10,425  char/sec 

Paper  Tape  60  char/sec 

Card  Punch  80  or  90  I50  cards/min 

Ba.gh  Speed  Printer  -  6OO  lines/min 
Ingjilry  Typewriter  10  char/sec 

Compatihility  of  tapes  is  possible  with  other  Unlvac 
Tape  Systems.  Printer  may  be  operated  on  or  off  line. 

The  following  organizations  utilize  the  Input/Output 
devices  Indicated: 

USA  CC 

Cards,  mag  tape,  typewriter,  and  high  speed  printer. 
USA  MEMA 

Cards,  mag  tape,  typewriter,  and  high  speed  printer. 
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USMC  SC  AltaJiy 

Media  Speed 

80  Column  Card  Unit  500  caxds/mln 

This  loading  speed  Is  attained  bu  utilizing  both 
jfche  read  and  punch  channel  for  reading  (punching  only 
rate  =  IJO  opa) 

Magnetic  Tape  Units  11. 5  MlUlsec 

This  time  represents  the  speed  with  which  one 
blockeet  (l20  characters)  of  Info  passes  by  read  write 
head  ■  ' 

Inquiry  Il^pewrlter  Manual 

Operator  must  hey  in  desired  info  for  transfer  and 
loading 

Media  Speed 

80  Column  Card  Unit  150  cards/min 

This  component  possesses  a  punching  capability  In 
one  channel  only. 

Magnetic  Tape  Units  Same  as  input. 

Inquiry  Typewriter  8.5  Char/sec 

USMC  SC  Barstow 

Cards,  magnetic  tape,  typewriter  and  high  speed 
printer . 

USAP  Bolling 

Cards,  magnetic  tape  and  typewriter. 

USAF  McClellan 

Cards,  magnetic  tape  and  typewriter. 


Photo  by  U.  S.  Marine  Corps  Supply  Center  Barstow 
USAF  see 

Magnetic , tape  and  typewriter. 

USAP  WHAMA 

Cards,  magnetic  tape  and  typewriter 
Douglas  1 

Cards  and  magnetic  tape. 

Douglas  2 

Cards  and  magnetic  tape. 

Douglas  3 
Cards 
Douglas  4 

Cards  and  magnetic  tape 
Douglas  5 

Cards  and  magnetic  tape 
Douglas  6 
Cards 

1st  National  City  Bank 

Cards  and  magnetic  tape.  4  tape  units  with  Sort 
Collate  Control  Unit  allows  off  line  sort-merge  rou¬ 
tines. 

Western  Electric 

Cards  and  magnetic  tape. 
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Photo  by  U.  S.  Marine  Corps  Supply  Center  Albany 


CHECKING  FEATURES 

Manufacturer 

Checking  features  Include  odd  parity,  execution  of 
arithmetic  and  some  transfer  instruction  with  built 
in  checks,  complete  tape  read  checks,  and  logical 
checks. 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  KVA  O.95  pf 

Bower,  air  conditioner  llt-.9  Kw 

Room  size,  computer  1,400  sq,  ft 

Capacity,  air  conditioner  I9.8  Tons 

Weight,  computer  8,000-10,000  lbs 

No  special  facilities  are  required.  Standard  3 
phase  220  volt  power  is  used. 

USA  CC 


Power,  computer  28  Kw 
Bower,  air  oondi 
Volume,  computer 
Area,  computer 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 


30  KVA  0.95  pf 

107  Kw  0.83  pf 

3^3  cu  ft 
752  sq  ft 
120  Ibs/sq  ft 
IhO  lbs  concen  max 
80  Tons 
7,060  lbs 


Converted  warehouse  Type  building  -  approximately 
11,000  square  feet.  False  acoustic  tile  celling, 
tile  floor.  EAM  equipment  partitioned  separately 
from  computer  room.  Separate  offices  for  programmers 
and  administrative  personnel.  Cong^etely  rewired 
and  florescent  lifting  Installed. 

USA  MIMA 


Power,  computer  88.2  KVA 

Volume,  computer  16,000  cu  ft 

Volume,  air  conditioner  3,600  cu  ft 

Area,  computer  2,000  sq  ft 

Area,  air  conditioner  400  sq  ft 

Wel^t,  air  conditioner  2,400  lbs 

False  ceilings  and  floors,  sound  proofing  of  walls 
and  ceilings,  picture  windows,  wide  doors,  electrical 
floor  channels,  air  conditioning  ducts,  fuse  panels 
and  storm  windows. 


USM3  SC  Albany 
Power,  computer  I91  Kw 

Power,  air  oondi  I70  Kw 

Volume,  computer 
Volume,  air  conditioner 
Area,  conputer 
Area,  air  conditioner 
Room  size,  conqrater 
Room  size,  air  condl 
Floor  loading 


225  KVA  0.85  pf 

200  KVA  0.85  pf 

IT, 550  cu  ft 
3,861  cu  ft 
1,950  sq  ft 
429  sq  ft 
L-75,  W-26,  H-9 
L-16.5,  W-26,  H-9 
17.16  Ibs/sq  ft 
55.3  lbs  concen  max 
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Photo  hy  Bolling  Air  Force  Base 


Capacity,  air  conditioner  60  Tons 

Wei^t,  computer  Its 

Weight,  air  conditioner  5,360  lbs  ' 

Computer  utilizes  separate  power  source.  Air  condi¬ 
tioner  shares  power  source.  Approximately  200  KVA 
available.  False  floor  ratings  are  uniform  load  = 

150  Ibs/sq  ft  and  concen  load  =  5OO  Ibs/sq,  ft.. 

Our  computer  site  was  constructed  within  one  wing 
of  an  already  existing  brick  and  concrete  structure. 
The  required  floor  space  was  determined  utilizing,  two 
existing  walls  of  the  wing  and  the  rectangular  struc¬ 
ture  was  completed  by  the'  construction  of  two  con¬ 
crete  block  walls.  Power  requirement  were  met  by 
installation  of  a  separate  transformer  bank,  voltage 
regulator  and  s-witching  gear.  Power  lines  were  run 
through  pre-existing  control  room  located  in  the 
same  'wing  and  then  into  computer  site.  Acoustical 
tile  ceiling  of  permanent  structure  'was  retained. 

USMC  SC  Barstow 

Power,  computer  52.5  Kw  69.6  KVA  0.T5  pf 

Power,  air  condi  45.1  Kw  57.4  KVA  0.78  pf 

Volume,  computer  798  ou  ft 

Volume,  air  conditioner  1,105  ou  ft 

Area,  computer  166.6  sq  ft 

Areaj  air  conditioner  121  sq  ft 

Eoonf  size,  computer  42  ft  x  70  ft 

Room  size,  air  conditioner  12  ft  x  I7.5  ft 
Floor  loading  II8  Ibs/sq  ft 

700  lbs  concen  max 

Capacity,  air  conditioner  50  Tons 

Weight,  computer  27,930  lbs 

Weight,  air  conditioner  4,000  lbs 

New  'Wing  constructed,  size  42  ft  x  70  ft,  stucco 
wall,  false  floor,  false  ceiling.  Hot  and  cold  air 
plenums,  source  and  exhaust  duct  work  for  airflow. 
Power  distribution  system  including  3  ea  50  KVA  and 
2  ea  KVA  transformers,  1  ea  27.5  KVA  and  1  ea  90  KVA  - 
voltage  regulators  installed. 


USAF  Bolling 

Power,  computer  100. 5  KVA 

Power,  air  conditioner  48.672  Kw 
Volume,  computer  1,229*5  cu  ft 

Volume,  air  conditioner  5,600  ou  ft 
Area,  computer  291*0  sq  ft 

Area,  air  conditioner  56O  sq  ft 

Room  size,  computer  40  ft  x  60  ft 

Room  size,  air  oond  (40  Tons^  I5  ft  x  l4  ft 
Room  size,  air  cond  (15  Tons)  7  ft  x  14  ft 
Floor  loading  140.0  lbs  concen  max 

Capacity,  air  conditioner  55  Tons 

Wel^t,  computer  155,000  lbs 

Wei^t,  air  conditioner  5,500  lbs 

A  supply  warehouse  (Butler  Building)  was  modified. 
False  ceiling,  tile  floor,  air  conditioning,  wall 
partitions  and  the  required  power  supply  were  added 
to  the  building  housing  the  computer  and  punch  card 
machine  areas . 

USAF  McClellan 

Power,  computer  56. 1  Kw  65.5  KVA  0.86  pf 

Power,  air  condi  16O  Kw  200  KVA  0.86  pf 

Volume,  computer  1,283  ou  ft 

Volume,  air  conditioner  846  ou  ft 

Area,  computer  2,356  sq  ft- 

'.Area,  air  conditioner  l,88l  sq  ft 

Room  size,  computer  38  ft  x  62  ft 

Room  size,  air  conditioner  42  ft  x  65  ft 
Floor  loading  I50  Ibs/sq  ft 

700  lbs  concen  max 

Capacity,  air  conditioner  155  Tons 

Weight,  computer  22,520  lbs 

Weight,  air  conditioner  75,000  lbs 

Air  conditioner  serves  both  II05  and  UFC. 

A  plenum  was  constructed  for  the  control  cabinets, 
and  storage  cabinets.  Acoustical  tile  was  applied 
to  a  false  celling  and  to  the  walls  of  the  room.  It 
was  necessary  to  increase  the  power  to  meet  the  de¬ 
mands  of  the  UFC  and  II05.  Site  preparation  for  both 
systems  was  done  simultaneously.  Air  conditioning 
was  increased  and  necessary  duct  work  was  installed. 
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USAF  see 

Power,  computer  111.2  Kw  I56.5  KVA 

Power,  air  conditioner 

2  Kw  ea 

Volume,  computer 

1,624.8  cu  ft 

Volume,  air  conditioner 

216  cu  ft  ea 

Area,  computer 

645  sq  ft 

Area,  air  conditioner 

56  sq  ft  ea 

Room  size 

50  ft  X  40  ft 

Capacity,  air  conditioner 

2-10  Ton  Units 

Wel^t,  computer 

30,192  lbs 

Installation  of  false  floor  of  1  l/8  inch  plywood' 
covered  with  vinyl. 


USAS’  MEAMA 


Power,  computer  94.15  Kw 

129.65 

KVA 

Power,  air  con  t4.6  Kw 

100.0 

KVA 

Volume,  computer 

8,184 

cu  ft 

Volume,  compressor 

56(8 

cu  ft 

Volume,  air  handling  unit 

T56 

cu  ft 

Area,  computer 

1,364 

sq  ft 

Area,  compressor 

84 

sq  ft 

toea,  air  hsindling  unit 

84 

sq  ft 

Room  size,  computer 

2,110 

sq  ft 

Room  size,  compressor 

24t 

sq  ft 

Room  size,  air.  handling  unit 

;  210 

sq  ft 

Floor  loading 

190 

Ibs/sq  ft 

Capacity,  air  conditioner 

29 

Tons 

Photo  hy  Sacramento  Air  Materiel  Area  McClellan  AFB 

Wei^t,  computer  56>278  Ihs 

Wei^t,  compressor  5,110  lbs 

Wfei^t,  air  handling  unit  5, 56o  lbs 

Wel^t,  air  condi  total  8,6T0  lbs 

Site  preparation  required  the  modification  and  in¬ 
stallation  of  temperature  and  humidity  control  for 
an  existing  building.  The  relocation  of  electrical 
accounting  machine  equipment,  key  punch  equipment 
and  supporting  personnel  was  required  to  provide 
2,425  square  feet  of  floor  space  area  for  the  Univac 
File  Computer  System  and  an  equipment  maintenance 
area.' 

Approximately  29  tons  of  air  conditioning  were  in¬ 
stalled  for  the  File  Computer  Area.  The  hi^  speed 
printer  which  Is  cooled  by  a  closed-loop  chilled 
water  system  required  28  gallons  of  water  per  minute 
at  50°F. 

The  only  false  flooring  required  for  the  installa¬ 
tion  of  the  File  Compiuter  System  was  approximately 
560  square  feet  in  the  hl^  speed  printer  area. 

The  power  factor  for  the  computer  is  between  unity 
and  0.95  inductive.  The  power  factor  for  the  air 
conditioner,  including  air  handling  unit  and  compress¬ 
or,  are  O.85  to  O.9O  fully  loaded. 
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Douglas  1 
Power,  computer 
Area,  oomp.Uter 
Boom  size,  computer 
noor  loading 


71  Kw  88.5  KVA ^ 

1,400  sq.  ft 
30  ft  X  35  ft 
150  Its/sq  ft 
2,200  Its  concen  max 
20  Tons 

22,920  Its 


Capacity,  air  conditioner,.- 
Weight,  computer 

Six  Inch  raised  false  floor  to  provide  for  power 
catles.  Exhaust  diffusers  Installed  In  celling  for 
heat  dlsslpatlon/alr  conditioning. 

Douglas  2 

Power,  computer  57  Kw 
-Area,  computer 


•Area,  air  conditioner 
Boom  size,  computer 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 


75.5  KVA 
l,i(-6o  sq  ft 
100  sq  ft 
30  ft  X  35  ft 
150  its/sq  ft 
2,200  Its  concen  max 
20  Tons 
18,740  Its 


Six  Inch  raised  floor  to  provide  for  power  catles. 
Exhaust  diffusers  Installed  In  celling  for  heat  dls¬ 
slpatlon/alr  conditioning. 


Douglas  3 
Power,  computer 
Area,  computer 
Boom  size,  computer 
Floor  loading 


53.1fw 


Capacity,  air  conditioner 
Weight,  computer 


69.5  KVA 

1,000  sq  ft 

30  ft  X  34  ft 
150  Its/sq  ft 
2,200  lbs  concen  max 
50  Tons 
23,920  Its 


Six  Inch  raised  false  floor  to  provide  for  power 
cables.  Exhaust  diffusers  Installed  In  celling  for 
heat  dlsslpatlon/alr  conditioning. 

Douglas  4 

Power,  computer  72.5  Kw 
-Area,  computer 


Area,  air  conditioner 
Boom  size,  computer 
Floor  loading 

Capacity,  air  conditioner 
Weight,  conqiute'r 

Six  inch  raised  floor  to  provide  for  power  cables. 
Exhaust  diffusers  Installed  In  ceiling  for  heat  dls¬ 
slpatlon/alr  conditioning. 

Douglas  5 

Power,  computer  75*5  Kw 
Area,  computer 


89  KVA 
1,400  sq  ft 
100  sq  ft 
30  ft  X  35  ft 
.150  Its/sq  ft 
2,200  Its  concen  max 
20  Tons 
28,920  lbs 


-Area,  air  conditioner 
Boom  size,  computer 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 

Six  Inch  raised  false  floor  to  provide  for  power 
cables.  Exhaust  diffusers  Installed  In  ceiling  for 
heat  dlsslpatlon/alr  conditioning. 

Douglas  6 

Power,  computer  51 -5  Kw 
-Area,  computer 


92  KVA 
1,400  sq  ft 
100  sq  ft 
30  ft  X  35  ft 
150  Ibs/sq  ft 
2,200  lbs  concen  max 
20  Tons 
31,480  lbs 


■Area,  air  c  indltioher 
Boom  size,  ccmputer 
Floor  loading 

Capacity,  air  conditioner 
Weight,  computer 


68  KVA 
1,000  sq  ft 
100  sq  ft 

30  ft  X  33  ft 

150  Ibs/sq  ft 
2,200  lbs  concen  max 
20  Tons 
22,400  lbs 


Six  inch  raised  false  floor  to  prbvide  for  power 
cables.  Exhaust  diffusers  Installed  in  ceiling  for 
heat  dlsslpatlon/alr  conditioning. 


1st  National  City  Bank 
Power,  computer 
Volume,  computer 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Boom  size,  computer 
Bocan  size,  ain  condl  2  rooms 
Floor  loading 
Capacity,  air  conditioner 
Wei^t,  computer 


Wei^t,  air  conditioner 


88  KVA 
14,400  cu  ft 
6,4oo  cu  ft 
1,800  sq  ft 
800  sq  ft 
30  ft  X  60  ft 
20  ft  X  20  ft 
70  Ibs/sq  ft 
60  Tons 

30,460  lbs  (including 
peripheral  equlpnentl 
6,000  lbs 


Install  -  roof  water  tower  for  air  conditioner, 
air  condition  room  with  plenum  and  ducts  to  computer 
room,  computer  room  prepared  with  wall  for  prevention 
of  humidity  seepage,  raceways  and  floor  ducts  pre- 
pare  for  electric  lines,  direct  electric  line  from 
street,  and  voltage  regulators*. 

Western  Electric 


Power,  computer  64.8  Kw 

76.25  KVA  0.85  overall 

Power,  air  condl  18. 0  Kw 

22.5  KVA  0.80 

Volume,  computer 

29,400  cu  ft 

Volume,  equip  room 

■  7,500  cu  ft 

-Area,  computer 

2,450  sq  ft 

-Area,  equip  room 

625  sq  ft 

Boom  size,  computer 

60  ft  X  4l  ft  X  12  ft 

Room  size,  equip  room 

25  ft  X  25  ft  X,  12  ft 

Floor  loading 

10  Ibs/sq  ft 

150  lbs  concen  max 

Capacity,  air  conditioner 

15  Tons  (Boom  only) 

Weight,  computer 

27,000  lbs 

Weight,  air  conditioner 

10,000  lbs 

Computer  Installation  made  in  existing  building  on 
second  floor.  Each  computer  cabinet  is  air  condi¬ 
tioned  from  a  duct  beneath  the  floor.  Cabinets  are 
not  hooded.  Cabinets  exhaust  Into  computer  room. 
Be*tum  air  for  under  floor  system  Is  picked  up  in 
room  throu^  grilles  in  ceiling  and  over  cabinets. 
Separate  air  conditioning  system  maintains  room  air 
conditions. 


PRODUCTION  RECORD 


Manufacturer 

Number  produced  to  date  164 

Humber  in  current  operation  110 

Humber  in  current  production  27 

Humber  on  order  l4 

Time  required  for  delivery  6  months 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer  ■  ■ 

Monthly 

Quan  Unit  Cost  Bental 

1  Model  1  Computer  $176,000  ^,190 

Includes: 

-Arithmetic  Unit 
Program  Control  Unit  Ho.  1 

Program  Control  Unit  No.  2 

Miltlplex  Control  for  10  Input /output  Devices 
High  Speed  Core  Buffer-120  characters 
Plugboard  Control-48 ■ Program  Steps 
High  Speed  Storage  Drum 
Dual  input/output  tracks  for  each  input/ 
output  unit 

87  Additional  High  Speed  Tracks 

Field  select  In  tracks  for  20  sub  track 

addresses 
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950 


1 

General  Storage  Unit 

$59,000  ... 

i,400 

Includes  1  Drum  and  Control  Circuitry 
High  Speed  Core  Buffer-120  characters 

1 

Hi^  Speed  Printer 

152,600 

2,725 

On  line  and  air  cooled 

4 

Magnetic  Tape  Units, 

136,000 

3,000 

54,000  each 

750  ea 

1 

Inquiry  Typewriter 

15,000 

550 

1 

Console  Control  Panel 

6,300 

150 

■1 

Sort  Collate  Device 

34,000 

750 

Hot  including  Tape  Handling  Units 

Additional  Equipment 

$21,000 

$500 

Additional  General  Storage 

Unit  w/l  drum 

Additional  General  Storage 
Unit  w/2  drums 

38,000 

900 

90  Column  Card  Sensing  Punch¬ 

-  55,000 

1,500 

ing  Unit 

80  Column  Card  Sensing  Punch¬ 

-  55,000 

1,300 

ing  Unit 

Paper  Tape  Reading  or  Punch¬ 

61,000 

1,450 

ing  Unit 

High  Speed  Printer  On  Line 

218,400 

3,900 

or  Off  Line-Air  Cooled 
Service  contract  available. 

USA  CO 

Main  frame,  6  tape  units,  80  colvnnn  read,  punch  unit, 
hi-speed  printer-gen  storage  dr.,  console,  and  in¬ 
quiry  typewriter  rents  for  $15,190  per  month. 

USA  MEMA 


Yearly 

Rental 

Main  Frame  consisting  of  2  program 
control  units  &  arithmetic  xmlt  at 

$4,190. 

$50,280 

General  Storage  Unit  at  $1,400 

16,800 

Card  sensing  &  punching  unit  at 

$1,300 

15,600 

Ma^etic  tape-  units  at  $750 

65,000 

Typewriter  inquiry  at  $350 

4,200 

Console  at  $150 

1,000 

Sort  collate  unit  at  $750 

9,000 

High  speed  printer  &  control  unit 
at  $3,300 

59.,  600 

Headquarters  Computer  Total  $200,280 
USMC  SC  Albany 

Program  control  unit  no.  1,  program  control  unit 
no.  2,  and  arithmetic  unit  -  total  approximate  cost  = 
$176,000. 

General  storage  control  w/2  drums,  80  col.  card 
unit  w/adapter,  sort/collate  control,  console  and 
inquiry  typewriter,  twelve  magnetic  tape  units,  and 
hl^  speed  printer  -  total  approx,  cost  =  $785,3500. 

Program  control  unit  no.  1,  program  control  unit 
no.  2,  and  arithmetic  unit  -  rental  rate  =  $l4-,190 
per  month  (I76  pritme  hours) 

General  storage  control  w/2  drums,  80  col.  card 
unit  w/adapter,  sort/collate  control,  console  &  in¬ 
quiry  typewriter,  twelve  magnetic  tape  units,  and 
high  speed  printer  -  rental  rate  =  $16,750  per  month 
(176  prime  hours) 

All  EDP  equipment  shown  above  is  rented.  Mainte- 
nance/servlce  cost  included  in  rental. 


USMC  SC  Barstow 

Type  1  Univac  Pile  Computer  System 

Contract  Ho.  GS-OOS-25295 

Period  July  1,  I959  thru  June  50,  i960 


Mach. 

tfonthly 

Description 

No. 

Rate 

Prog.  Control  Unit  Ho.  1 

901 

$4,190 

Arithmetic  Unit 

Prog.  Control^  Unit  Ho.  2 

General  Storage  Unit 

950 

1,400 

EXE.  Storage lUnlt  1  Drum 

960 

500 

Console  Control  Panel 

901 

150 

Sense  &  Punch  Unit 

910 

1,300 

Sense  &  Punch  Control  Unit 
Magnetic  Tape  Unit  Ho.  85 

951 

750 

Magnetic  Tape  Unit  Ho.,  57 

932 

750 

Magnetic  Tape  Unit  Ho.  98 

933 

■■  750 

Magnetic  Tape  Unit  Ho.  53 

934 

750 

Magnetic  Tape  Unit  No.  9I 

935 

750 

Magnetic  Tape  Unit  Ho.  58 

936 

750 

Magnetic  Tape  Unit  No.  54 

937 

750 

Magnetic  lEape  Unit  No.  59 

938 

750 

Typewriter  Unit 

901 

550 

T^ewrlter  Inquiry  Desk 

901 

350 

Sort  Collate  Unit 

970 

750 

E.S.  Printer  Head 

920 

3,300 

H.S.  Memory  Unit 

H.S.  Power  Supply 

H.S.  Mod.  UH.  Servo 

Total 

$17,940 

Maintenance  Included  in  rental 

contraiot . 

USAF  Bolling 

Cost 

Monthly 

Rental 

Central  Processor 

$176,000 

$4,190 

General  Stor  Control 

59,000 

1,400 

General  Stor  Drum  (3) 

59,000 

1,400 

Bead  Punch  Unit 

55,000 

1,300 

Tape  Units  (9) 

506,000 

6,750 

Sort -Collate 

54,000 

750 

Inquiry  Typewriter 

15,000 

550 

Console 

6,300 

150 

Printer 

185,000 

5,300 

Maintenanoe/servlce  contract  - 

extra  shift  -  $12 

per  hour  per  man. 

USAP  McClellan 

6  Tape  units,  1-lnqulry  typewriter,  1-console,  2-oon- 
trol  cabinets,  l-arithmetlc  unit,  5-i”aBnetic  drums, 
2-bull  units,  2-80  col.  card  adapters,  and  l-general 
storage  rents  for  $14,090  per  month. 

2-hi^  speed  printers,  1-card-to  tape  converter,  1- 
tape  to -card  converter  rents  for  $11,620  per  month. 
USAP  see 


Basic  System 

Monthly  Rental 

UFC-1 

$4,190 

2-S/C  Units 

1,500 

12  MTU 

($750  ea)  9,000 

High  speed  printer 

5,300 

Additional  Equipnent 
General  Storage  Control 

900 

Hijdi  Speed  Drum 

500 

Console 

150 

Typewriter 

350 

951 


UmVACFILE  1 


USAF  WRAMA. 

Rental  contracting  and  rates  for  tiaBio  system 


Unlvac  File  Computer  Model  1 
Includes: 

Arithmetic  Unit  $l^,190 

Program  Control  Unit  Ho.  1 
Program  Control  Unit  No.  2 
General  Storage  Control  Unit  1,400 

with  one  drum 

General  Storage  Extension  Cabinet  500 

with  one  drum 

(3)  General  Storage  Extension  2,700 

Cabinets  with  six  drums 

So  Column  Card  Input-Output  with  1,300 

Control  Unit 

(8)  Magnetic  Tape  Units  6,000 

Inquiry  Typewriter  350 

Console  Control  Panel  150 

Total  $16,590 

Rental  rates  for  additional  equipment 
Sort-CoUate  Unit  $750 

(!)■)  Magnetic  Tape  Units  3,000 

High  Speed  Printer  3.300 

Total  $7,050 

$16,590 

7,050 

$23,6U0 


Douglas  1 

Main  frame,  4-read-punches,  typewriter  console,  sort 
collate  and  five  magnetic  tape  units  $10, OOO/month. 
Maintenance/service  contracting  Included  in  rental 
Douglas  2 

Main  frame,  2  read-punches,  1  large  capacity  drum, 

1  sort-coUate,  and  5  magnetic  tape  units  $11,000 
per  month.' 

Maintenance/servlce  contract  included  in  rental. 
Douglas  3  . 

Main  frame,  4  read-punches,  typewriter  console,  and 
7  extension  drums  $9,200/month. 

Douglas  4 

Main  frame,  2  read-punches,  typewriter  console,  sort- 
coUate,  5  magnetic  tape  units,  and  6  large  capacity 
drums  $12,000/month. 

Maintenance/servlce  contract  included  in  rental. 
Douglas  5 

Main  frame,  2  read-punches,  typewriter  console,  sort- 
coUate,  6  magnetic  tape  units,  and  8  large  capacity 
drums  $13,000/month. 

Maintenance/servlce  contract  included  in  rental. 
Douglas  6 

Main  frame,  4  read-punches,  typewriter  console,  6 
extension  drums  $9, 300/month. 

Malntenance/servloe  included  in  rental. 

1st  National  City  Bank 

Program  Con-trol  Unit  Ho.  1  and  No.  2  plus  arith¬ 


metic  unit  $4,190  per  month. 

General  storage  control  plus  4  drums  $2,300 
7  tape  units  4,350 
2  80  column  read/punch  units  2,350 
1  Sort  collate  control  600 
Printer  2,000 
Typewriter  console  250 


Maintenanoe/service  contract  Included  in  rental  fee. 
Western  Electric 

Monthly 

Rental 

1  Model  I  Basic  Computer,  includes:  $4,190 

Arithmetic  Unit,  Type  69OI 
Program  Control  Unit  No.  1,  Type  69OO 
Program  Control  Unit  No.  2,  Type  6903 
Multiplex  Control  for  10  Input/output  stations 


Code  Distributor 

Channel  Search,  equal  or  unequal  commands 
High  speed  core  buffer,  120  characters 
Track  accessibility,  track  &  buffer  on  track, 
word  and  field  addresslble. 

Internally  stored  programming 
Plugboard  control,  48  program  steps 
High  speed  storage  drum 

'  Dual  Input/output  tracks  for  each  input/output 
■unit 

87  additional  high  speed  storage  tracks 
Field  selection  tracks  for  20  sub  track  addresses 
Additional  equipment 

1  Model  I  General  Storage  Unit  -  Type  $1,400 
6902,  includes:' 

One  drum  and  control  circuitry 
Storage  capacity  300  tracks,  600  characters  each 
variable  unit  record  length  permits  each  track 
to  be  sub-divided  into  unit  records  of  12 
characters  each.  Each  'unit  record  is  dl'vlsible 


into  120  fields. 

High  speed  core  buffer,  120  characters 
3  Additional  Model  I  Storage  Drums,  1,400 

Includes: 

Extension  cabinet  with  1  drum.  Type  6912  ($500) 
.  Extemslon  cabinet  ■with  2  drums.  Type  6922  ($900 
1  90  Column  Sensing  Punching  Unit,  full  1,300 
post  read.  Type  4931 

6  Magnetic  Tape  Units,  Hype  4950  w/control  4,500 
unit.  Type  4850  at  $750  each. 

1  Sort  Collate  Unit,  Type  4955  750 

1  Inquiry  Typewriter,  !iype  4962  350 

1  Console  Control  Panel,  Type  4963  150 

1  Unlvac  High  Speed  Printer,  Off-line  3,300 
only,  includes: 

Printer  Unit,  Type  4996 

Control  Unit,  Type  4896 

Magnetic  Tape  Unit,  Type  4951 

Manual  Paper  Tape  Loop  Punch  Ho.  800576  _ 


Total  $13,150 


PERSONNEL  REQUIREMENTS 


Manufacturer 

One  8-Hbur  Shift 


Supervisors  1 
Analysts  1 
Programmers  3 
Coders  2 
Clerks  1 
Librarians  1 
Operators  2 
Qigineers  1 
Technicians  3 


Training  made  available  by  the  manufacturer  to  the 
user  includes  programming  schools  and  sales  support 
personnel. 

USA  CC 


One  8-Hour  Shift 
Used  Reccmmended 

Supervisors  5  6 

Analysts,  Programmers  &  Coders  I5 

Clerks  - -  2 

Opera-tors  2 

In-Output  Oper  1 

Humber  of  analysts,  programmers  and  coders  is 
sxifficient  for  the  three  applications  being  developed. 

Methods  of  training  used  includes  Remington  Rand 
instructors,  ORD  Management  Engineering  Training 
Agency,  and  on-the-Job. 


UHIVAC  FItE  1 
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USAP  MoClellan 


USA  MTMA 

One  o-Hbur  Two  8-Eour  Three  8"Hour 
Shift  Shifts  Shifts 

U  R  U-  R  U  R 

Supervisors  2  21.2  1  2 

Analysts  2  4 

Erogrannners  !)■  1). 

Coders 

Clerks  I 

Librarians  1  '  i  1  1 

Operators  2  2  2  2  2  2 

Engineers  2 

Teohnicisns  2 

In-Output  Oper  2 

Tape  Handlers  2 

Operation  tends  toward  open  shop. 

Methods  of  training  used  include  manufacturer's 
programming  training  courses  and  on-the-Job  training 
for  operators. 

USHC  SC  Albany 

Supervisors  1  112  1  5 

Analysts  1  2  12  1  2 

Programmers  6  6  6  6  6  6 

Librarians  1  112  1  3 

Operators  4  4  8  8  8  12 

Engineers  2  2  4  4  6  6 

In  order  to  properly  evaluate  the  personnel  require¬ 
ments  reflected  above,  certain  operating  characteris¬ 
tics  of  this  EDP  Installation  must  be  considered. 

Our  computer  programs  are  relatively  stable.  He 
process  utilizing  two  major  computer  programs  and 
our  working  shifts  are  varied.  In  most  cases  to 
satisfy  the  fluctuation  in  processing  volume. 

The  majority  of  our  present  day  programming  effort 
concerns  the  implementation  of  changes  and  refinement 
of  the  two  major  programs.  Acceptance  and  programming 
of  new  computer  applications  are  limited  because  of 
lack  of  available  machine  time.. 

Ho  civilian  personnel  are  presently  employed 'in 
our  EDP  operation.  Military  tables  of  organization 
do  not  facilitlate  inclusion  of  multiple  billets  for 
additional  operating  shifts  even  thoufdi  required  and/ 
or  desired. 

Utilize  equipment  manufacturer's  schools  and  exten¬ 
sive  period  of  on-the-slte  training  under  direct 
supervision  of  skilled  personnel. 
tJSMC  SC  Barstow 

Supervisors  1  1  2  2  5  5 

A,  P  and  C  9  (For  all  three  Jobs  on  all  shifts) 
Librarians  1  1 

Operators  2  2  4  4  6  6 

Eng  &  Tech  2  2  4  4  6  6 

In-Out  &  Tape  5  3669  9 

3-8  hour  shifts  not  used  every  day,  dependent 
upon  workload.  Military  training  duties  require 
alternates. 

Methods  of  training  used  includes  contractor  con¬ 
ducted  classes  and  on-the-Job  training. 

USAF  Bolling 

Three  8-Hbur  Shifts 


Supervisors 

Used 

9 

Recommended 

9 

Analysts 

1 

3 

Programmers 

2T 

25 

Clerks 

30 

30 

Librarians 

1 

3 

Operators 

T 

9 

In-Output  Oper 

45 

57 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  (fanufaoturer's 

Programming  Courses  and  on-the-Job  training. 


Three  8-Hour  Shifts 
Used  Recommended 

Supervisors  4  4 

Librarians  3 

Operators  I8  I8 

Same  supervisors  in  charge  of  both  UFC  and  IIO5. 
Same  librarians  support  both  UFC  and  IIO5. 

Analysts  and  programmers  support  the  65O,  IIO5  and 
UFC  systems. 

Manufacturer  training  and  on-the-Job  training  is 
utilized. 

USAF  see 

One  8-H6ur  Shift  Two  8-Ebur  Shifts 
Supervisors  8  9 

Analysts  4  4 

Programmers-Coders  I8  I8 

Clerks  1  1 

C^erators-Llbrarians  5  5 

Engineers-Technlelans  2  2 

Input  Oper  1 

Third  shift  is  used  for  maintenance.  Programmers 
are  also  required  to  do  EAM  project  planning,  and  all 
coding.  Analysts  also  do  programming  if  required. 
Operation  tends  toward  closed  shop. 

Methods  of  training  used  Includes  Sperry-Rand 
instructors  for  operators  and  programmers  and  on-the- 
Job  training  by  experienced  operators. 

USAF  HRAMA 

Formal  classroom  training  is  conducted  by  the  manu¬ 
facturer  for  both  operating  and  programming  personnel 
On-the-Job  training  is  conducted  by  senior  operators, 
programmers,  and  supervisory  personnel. 

Douglas  1 

One  8-Hoiur  Shift 

Supervisors  2 

Analysts  1 

Programmers  3 

Operators  5 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  weeks  course 
followed  by  on-the-Job  training. 

Douglas  2 

Supervisors  3 

Analysts  2 

Programmers  5 

Operators  4 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  week  course 
followed  by  on-the-Job  training. 

Douglas  5 

Supervisors  2 

Analysts  2 

Programmers  1 

Operators  3 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  weeks  course 
followed  by  on-the-Job  training. 

Dou^as  4 

Supervisors  2 

Analysts  1 

Programmers  2 

Operators  3 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  weeks  course 
followed. by  on-the-Job  training. 
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Douglas  5 


One  8-Hbur  Shift 


Supervisors  2 
Analysts  1 
Programmers  2 
Operators  3 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  Weeks  course 
followed  hy  on-the-Joh  training. 

Douglas  6 


Supervisors  1 
Analysts  3 
Programmers  2 
Operators  '  3 


Operation  tends  toward  closed  shop. 

Methods  of  training  used  includes  two  week  course 
followed  hy  on-the-Joh  training. 

1st  national  City  Bank 


Supervisors  1 
Analysts  5 
Programmers  2 
Clerks  2 
Operators  6 
Technicians  3 


Analysts  are  Research  &  Development  staff  who  pro¬ 
gram  additional  applications  and  assist  in  revision 
of  present  programs. 

Operators  handle  all  phases  of  operation  including 
tape  handling,  etc. 

Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  Remington  Rand 
Programming  School,  and  on-the-Joh  training. 

Western  Electric 


Supervisors  5 
Analysts  6 
Programmers  It- 
Lihrariana  1 
Operators  2 
Technicians  1 


Operation  tends  toward  open  shop. 

Methods  of  training  used  includes  instruction 
classes  conducted  hy  computer  manufacturer,  review¬ 
ing  existing  operations,  and  assisting  with  simple 
development  studies. 

RELIABILITY,  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Manufacturer 

Numerous  hullt-ln  checking  features. 

USA  CC 

Good  time  Hburs/Week  (Average) 

Attempted  to  run  time  511.1  Eours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.967 
Above  figures  based  on  period  2  May  60  to  I5  Jun  60 
Passed  Customer  Acceptance  Test  21  Apr 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USA  MIMA 

Average  error-free  running  period  4  Hours  . 

Good  time  50  Hburs/Week  (Average) 

Atten^ted  to  run  time  60  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.83 
Above  figures  based  on  period  1  Mar  59  to  31  Ifay  60 
Passed  Customer  Acceptance  Test  1  M^  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USMC  SC  Albany 

Average  error-free  running  period  87.4  Hours  Week 
Good  time  90  Hburs/Week  (Average) 

Attainted  to  run  time  96  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run-time  0.958 


Above  figures  based  on  period  from  Oct  59  to  -Apr  60 
Passed  Customer  Acceptance  Test  Oct  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Above  computations  are  based  on  an  average  process¬ 
ing  week  consisting  of  l4  hour  shifts  on  4  days  and 
20  hour  shifts  on  2  days  for  a  total  of  96  processing 
hours  per  week.  The  "average  error-free  running  time" 
represents  the  "good  time"  less  the  time  lost  as  a 
result  of  program  and/or  operator  error .only. while 
the  "good  time"  is  the  "attempted  to  run  time"  less 
that  time  lost  as  a  result  of  equipment  failure  only. 

USMC  SC  Baxstow 

Average  error-free  running  period  16.7  Hrs/day 
Good  time  90.6  Houfs/Week  (Average) 

Attempted  to  run  time  92,3  Hburs/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.98 
Above  figures  based  on  period  28  Mar  60  to  5  Cun  60 
Passed  Customer  Acceptance  Test  Dec  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

5.3  hrs  lost  time  due  to  power  failure,  and  0.9 
hrs  lost  time  due  to  air  conditioner  failure  out  of 
16.7  hrs  lost. 

USAF  Bolling 

Average  error-free  running  period  3  Hours 

Good  time  94  Hburs/Week  (Average) 

Attempted  to  run  time  100  Hburs/Week  (Average) 
Operating  ratio  (Good/Atterapted  to  run  time)  0.94 
Above  figures  based  on  period  from  Feb  60  to  Apr  60 
Bissed  Customer  Acceptance  Test  6  Mar  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USAF  McClellan 

Good  time  II6  Hours/Week  (Average) 

Attempted  to  run  time  121  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0,958 
Above  figures  based  on  March  and  April  I96O 
Passed  Custcmer  Acceptance  Test  I9  May  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Good  time  includes  set  up.  Five  hours  is  unsched- 
uled  naintenance . 

USAF  SCO 

Good  time  55/97/75  Hburs/Week  (Average) 

Attempted  to  run  time  40/112/83  Hours/Veek  (Average) 
Operating  ratio  O.875/O.865/O.88 

Above  figures  based  on  period  from  Sep  59  bo  May  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

The  main  frame  is  operated  only  on  an  8  hr.  prime 
shift,  5  days  a  week.  The  Sort/Collate  Units  are 
operated  on  two  8  hr.  shifts,  7  days  a  week,  and  the 
printer  is  operated  about  1  I/2  8  hr.  shifts  (variable) 
7  days  a  week}  therefore,  figures  above  are  broken 
out  in  three  groups:  Ist  group.  Main  frame}  2nd 
group,  S/C  Units}  5rd  group,  Printer. 

USAF  WRAMA 

Average  error-free  running  period  Hburs ' 

Good  time  1,11.8  Hburs/Week  (Average) 

Attempted  to  run  time  II5.O  Hbirrs/Week  (Average) 
Curating  ratio  (Good/Attempted  to  run  time)  0.97 
Above  figures  based  on  period  1  Apr  60  to  30  Apr  60 
Passed  Curtcmer  Acceptance  Test  16  Sep  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 
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Ebuglas  1  ■  ■ 

Average  error-free  ruiming  period  lA  Houra 

Good  time  60  Hburs/Week  (Average) 

Attempted  to  run  time  60+  Hours/ffeek  (Average) 
(derating  ratio  (Good/Attempted  to  run  time)  O.967 
Above  figures  based  on  period  from  Mar  59  to  Jul  60 
Passed  Customer  Acoeptanoe  lest  Mar  59 
Time  is  available  for  rent  to  outside  organizations. 
Douglas  2 

Average  error-free  running  period  40  Hours 

Good  time  60  Hburs/Vfeek  (Average) 

Attempted  to  run  time  64  Hburs/Week  (Average) 

Operating  ravio  (Good/Atten^jted  to  run  time)  0.9*^ 
Above  figures  based  on  period  from  Oct  58  to  Jul  60 
Passed  Customer  Acceptance  Test  Oct  58 
Time  is  available  for  rent  to  outside  organizations. 
Douglas  3 

Average  error-free  running  period  48  Hours 

Good  time  40  Hburs/ffeek  (Average) 

Attempted  to  run  time  4l  Hours/Week  (Average) 

Operating  ratio  O.97 

Above  figures  based  on  period  from  Jul  59  to  Jul  60 
Passed  Customer  Acceptance  Test  Jul  59 
Time  is  available  for  rent  to  outside  organizations. 
Douglas  4 

Average  error-free  running  period  35  Hours 

Good  time  80  Hburs/Week  (Average) 

Attempted  to  run  time  8l  Hburs/Week  (Average) 

Operating  ratio  O.968 

Above  figures  based  on  period  from  Apr  59  to  Jul  60 
Passed  Customer  Acceptance  Test  Apr  59 
Time  is  available  for  rent  to  outside  organizations. 
Douglas  5 

Average  error-free  running  period  38  Bours 

Good  time  60  Hburs/Week  (Average) 

Attempted  tb  run  time  62  Hburs/Week  (Average) 

Operating  ratio  0.975 

Above  figures  based  on  period  from  Mar  60  to  Jxil  60 
Passed  Customer  Acceptance  Test  Mar  60 
Time  is  available  for  rent  to  outside  organizations. 
Douglas  6 

Average  error-free  running  period  48  Hburs 

Good  time  60  Hburs/Week  (Average) 

Attempted  to  run  time  62  Hburs/ffeek  (Average) 

Operating  ratio  0.97 

Above  figures  based  on  period  from  Jun  59  to  Jul  60 
Passed  Customer  Aooepjtanoe  Test  Aug  58 
Time  is  available  for  rent  to  outside  organizations, 
let  national  City  Bank 

Good  time  39  Hburs/ffeek  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  O.97 

Above  figures  based  on  period  from  Jan  60  to  Apr  60 
Passed  Customer  Acceptance  Test  Feb  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Western  ELectrlo 

Average  error-free  running  period  .  ..  15  Hours 
Good  time  6l  Hours/Week  (Average) 

Attempted  to  run  time  62  3/^  Hours/Week  (Average) 
Operating  ratio  0. 97 

Above  figures  based  on  period  28  Mar  60  to  26  Jun  60 
Passed  Customer  Acceptance  Test  1  Jul  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  featiires  are  flexibility  (random  access 
storage)  and  various  input-output  devices  are  shared 
time  operation. 

Fireproof  vault  for  storing  tapes.  Tape  sorting 
and  collating  device  available. 

Randex  mass  memory  available  6,000,000  char /drum 
unit. 

■  USA  CC 

Buffering  in  all  input /output  \uiits  as  well  as  main 
frame  -  time  sharing  capabilities  of  l/O  equipment, 
i.e.,  drum  or  tape  searclij  the  main  frame  can  be  com¬ 
puting  while  these  operations  are  being  carried  on. 

USA  MIMA 

Sort/Collate  System  allows  sorting,  merging,  sequence 
checking,  duplicating  and  extracting  off  line,  and 
the  tape  units  used  with  this  system  may  be  used  on 
line  as  needed. 

USMC  SC  Albany 

Outstanding  features  include  flexibility  of  input/ 
output  equipment,  time  sharing  features,  internal 
and  external  programming,  self  checking  features, 
automatic  data  translation,  and  three-address  logic 
in  single  instruction. 

Tape  handling: 

Color  coded  labels  containing  the  process  number, 
brief  nomenclature,  process  date,  reel  numer  of  reel 
file,  and  internal  label  information  consisting  of 
day,  month,  year  and  reel  number  of  reel  file.  Tape 
storage  consists  of  a  primary  location  adjacent  to 
computer  with  same  temperature  and  humidity  control 
as  computer  room  and  an  alternate  storage  location 
containing  necessary  duplicate  record  tapes.  All 
tape  reels  are  kept  in  Individ:^  plastic  containers 
and  stored  in  partitioned  metal  cabinets.  Tapes  are 
shipped  in  te.l.eBooping  solid  fiber  containers. 

USMC  SC  Barstow 

Outstanding  feature  is  flexibility  of  magnetic  tape 
units  and  off-line  sort  collate  capabilities. 

Magnetic  tape  handling:  ' 

Tapes  are  labelled  with  color  coded  labels  denot¬ 
ing  specific  program  and  day  of  processing. 

Rotation  system  of  grandfather,  parent,  offspring 
tape  generation  used  for  all  files  except  program 
tapes.  Tape  storage  divided  into  two  separate  build¬ 
ings  to  prevent  entire  file  destruction. 

Tape  storage  and  operating  areas  humidity  and 
temperature  controlled. 

Tapes  stored  in  tape  racks  enclosed  in  steel  cab¬ 
inets. 

Tape  shlpnents  are  made  in  special  pressboard 
contalnersj  all  tapes  have  Identifying  numbers  and 
receipt  system  is  employed. 

Computer  and  storage  areas  protected  by  high 
pressure  automatic  sprinkler  system.  CO2  bottles 
located  in  computer  room  for  small  fires. 

USAF  Bolling 

Outstanding  features  include  large  drum  storage 
capacity  for  storing  the  more  comprehensive  programs 
and  read-write-compute  overlap. 

Tapes  are  munbered  and  assigned  to  specific  appli¬ 
cation  in  blocks  of  numbers  i.e..  Supply  Master  Rec¬ 
ord-Tape  Ho.  30-44  provides  3  tapes  per  day  for  5 
days.  Periodically  backup  tapes  are  removed  to 
another  physical  location  in  anticipation  of  disaster. 
Tapes  require  periodic  airing  (pass  thru  a  tape  unit) 
to  Insure  maximum  performance. 
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USAF  MoClellan 

The  sort .collate  unit  relieves  the  main  frame  for 
computing  operations  while  sorting  and  merging  opera¬ 
tions  are  being  performed. 

Individual  tape  units  can  be  off  lined  at  will  and 
used  to  perform  sequence  checking,  and  searching  op- 
jrations  without-  utilizing  the  main  frame  of  the 
computer. 

Tape  Is  stored  In  concrete  fire  proof  vault  and  a 
fire  resistant  room.  Tape  storage  area  has  humidity 
and  temperature  control.  The  tape  Is  Identified  In 
the  first  block  of  the  tape,  also  a  label  Is  attached 
to  the  outside  of  the  container  and  on  the  reel  It¬ 
self. 

USAF  see 

Individual  sort/collate  system.  Printer  control 
panel.  Flexibility  to  call  up  Information  on  Individ¬ 
ual  components. 

Magnetic  tape  labelling: 

Labelled  by  numbered  tag  attached  to  reel,  pro¬ 
tected  from  ablve  by  metal  cabinets  (not  fire  proof). 

USAF  WBAMA 

Tape  labelling: 

Magnetic  tape  labelling  Is  accomplished  by  writing 
a  label  on  the  tape  consisting  of  a  description  of  the 
file,  the  reel  number,  and  the  date.  A  label  may  vary 
frem  one  -word  (maximum  of  12  digits)  to  two  words  In 
length.  In  addition  to  the  above  each  reel  of  tape 
Is  tagged  with  an  AMC  Form  55,  KDEE  Tape  Identifica¬ 
tion,  which  consist  of  a  six  digit  job  number  and  a 
job  description. 

Tape  storage: 

Tape  reels  are  placed  In  Individual  plastic  con¬ 
tainers  and  stored  In  a  fire-proof  tape  vault  which 
Is  humidity  controlled.  Tape  movement  Into  and  out 
of  the  tape  vault  Is  controlled  by  a  tape  librarian. 

Douglas  5  , 

Outstanding  feature  Is  random  access  storage. 

1st  National  City  Bank 

Outstanding  features  are  the  random  access  drums 
and  the  off  line  sort  collate  feature. 

Computer  labels  tape,  tape  reel  Is  numbered,  use 
Is  recorded,  stored  In  vault  (RIK  Tape  Bins)  and 
vault  Is  fire  protected  and  air  and  humidity  con¬ 
ditioned.  j 

Western  Electric 

Outstanding  features  are  large  capacity  storage 
drums  and  sort  collate  system-sort,  merge,  collate, 
etc.,  magnetic  tapes. 

Tapes  are  controlled  by  tape  librarian.  Use  1"  x 
3"  gummed  labels  for  tape  labelling  and  stored  In 
plastic  containers  In  tape  cabinets  In  air  conditioned 
room  which  Is  himildlty  controlled. 

Tape  room  protected  from  fire  by  sprinkler  system. 


FUTURE  PLANS 

USMC  SC  Albany 

To  date  a  study  has  been  conducted  on  the  possible 
employment  of  a  solid  state  computer,  the  Remington 
Rand  USS  80  In  conjunction  with  our  present  system. 
This  new  equl:^ent  would  replace  certain  components 
of  our  Unlvac  File  Computer  thereby  facilitating  an 
Increase  In  our  processing  capabilities  while  main¬ 
taining  relatively  the  same  monthly  rental  expendi¬ 
ture.  The  proposal  Is  under  study  at  Headq.uarters 
Marine  Corps. 

A  major  re-programmlng  effort  will  commence  In  the 
near  future  for  the  purpose  of  Including  new  concepts 
developed  by  observation  and  study  of  our  present 
programs,  new  and  varied  requirements  of  the  computer 
serviced  functions  and  Incorporation  of  new  program¬ 


ming  techniques  derived  during  the  past  2  l/2  years 
of  operation. 

USMC  SC  Barstow 

Eroposal  for  installation  of  additional  equipment  to 
modify  present  system  under  study  at  Headquarters, 

U.  S.  Marine  Corps. 

USAF  Bolling 

Plan  to  augment  the  Unlvac  File  Computer  -with  a 
lAai-vac  Solid  State  80.  This  would  provide  increased 
processing  capability  to  convert  the  following  appli¬ 
cations: 

Unit  Manning  Document  Application  -  A  system  to 
account  for  manpower  space  allocations  for  all  organ¬ 
izations  of  Headquarters  Command. 

Unit  Allo-wance  List  Applications '  -  A  system  for 
maintaining  In  use  and  authorized  unit  supply  records 
for  all  equipment  issued  to  support  base  organizations' 
missions . 

Comprehensive  Civilian  Pay  and  Leave  Accounting 
Application  -  This  is  a  comprehensive  system  which 
produces  payroll  register,  checks,  bonds,  expense 
distribution  reports,  payroll  reconciliations,  W-2 
statements  and  appropriation  data. 

USAF  McClellan 

It  is  planned  (machine  time  pemltting)  to  put  a 
Base  Support  Control  Distribution  application  on  the 
Univac  File  Computer. 

USAF  see 

Elan  to  release  the  UFC-1  and  Install  an  IBM  705  aud 
t-wo  l401  systems.  Also  plan  to  release  an  IBM  101 
and  replace  it  with  a  108. 

1st  National  City  Bank 

Planned  applications  Include  accounting  (Head  Office 
and  Branch  General  Ledger  Accounting)  and  Inventory 
(stationery). 

Western  Electric 

Currently  making  feasibility  studies  of  Remington 
Rand  Univac  III  and  similar  equipment  manufactured 
by  IBM,  RCA  and  Mlnneapolls-Honeywell. 

Fu-ture  applications  include  production  control  In 
several  operating  shops,  cost  bulletin  revision  In 
one  selected  shop,  monthly  payroll,  machine  capacity 
hours,  and  ordering,  scheduling  and  manufacture  of 
•  -toll  cable. 


INSTALLATIONS 

U.  S.  Army  Chemical  Center 
Army  Chemical  Center,  Maryland 

U.  S.  Army  Military  Traffic  Management  Agency 
Washington  25,  D.  C. 

U.  S.  Marine  Corps  Supply  Center 
Albany,  Georgia 

U.  S.  Marine  Corps  Supply  Center 
Barstow,  California 

U.  S.  A.  F.  Headquarters  Command 

Director  .of  Statistical  Services,  DCS/ComptroUer 

Bolling  Air  Force  Base,  Washington  25,  D.  C. 

Sacramento  Air  Materiel  Area 
Data  Systems  Division,  Comptroller 
McClellan  Air  Force  Base,  California 

U.  S."  Air  Force  Special  Communications  Center 
Kelly  Air  Force  Base 
San  Antonio,  Texas 

Warner  Robins  Air  Materiel  Area 
Data  Systems  Division,  Comptroller 
Robins  Air  Force  Base,  Georgia 
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Douglas  Aircraft  Company,.  Department  G-JlS  (?) 
3000  Ocean  Park  Blyd, 

Santa  Monica,  California 

Douglas  Aircraft  Company,  Department  B-107  (l) 
K1  Segundo,  California 

Douglas  Aircraft  Company,  Department  C-107  (2) 
long  Beach,  California 


First  National  City  Bank  of  New  York 
33  Wall  Street 
New  York  15, 

Western  Electric  Company,  Incorporated 
Business  Methods  Development  Department,  35 
2300  Broenlng  Hl^way 
Baltimore  Zk,  Maryland 
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UNIVAC  LARC 

UnlverBal  Autianatic  Computer  Model  LABC 


MANUFACTURER 

Sperry  Rand  Corporation 
Remington  Rand  Univac  Division 


Photo  by  Remington  Rand  Univac  Division  of  Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 

Univac  LARC  is  designed  for  large-scale  business 
data  processing  as  wan  as  scientific  confuting. 

This  Includes  any  problems  requiring  large  amounts 
of  input/output  and  extremely  fast  camputing,  such 
as  data  retrieval,  linear  programming,  language 
translation,  atomic  codes,  equipnent  design,  large- 
scale  customer  accounting  and  billing,  etc. 

University  of  California 
Lawrence  Radiation  Laboratory 
Located  at  Livermore,  California,  system  is  used. for 
the  solution  of  differential  equations. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Intemsil  number  system  Binary  coded  decimal 

Decimal  dlgits/word  12 

Decimal  dlgits/lnstructlon  12 
Instructions/word  1 

Instructic  ns  decoded  1 

Arithmetic  system  Fixed  and  floating  point 

Built-in  double  precision  arithmetic  both  modes. 
Instruction  type  One  address 

Number  range  ^^-50  <  j,  ^  ^^50  ^ig^ifieant  digits 


Instruction  word  format 


r 

Computer 

Processor 

[ 

T,OP,AA,BB,MMMMM 

OP,HHHHN,MMMMM 

OP 

=  Op  Code 

..  . 

T 

=  Tracing  Digit 

,AA 

=  Fast  Register 

BB 

=  B-Box 

M 

=  Operand  Address 

H 

=  Operand  Address 

SAL  Assembly  System  is  available,  an  algebraic  com¬ 
piler,  all  I/O  Routines,  and  a  sort-merge  generator. 


The  LARC  can  have  up  to  99  fast  accumulating  regis¬ 
ters  which  are  also  used  as  "B"-Boxes.  In  addition, 
the  Univac  LARC  has  a  built-in  multi-level  indirect 
addressing  system. 

ARITHMETIC  UNIT 

Manufacturer 

Incl  Stor  Access  Rxclud  Stor  Access 
Mlcros'ec  Mlcrosec 

Add  4  k 

Mult  8  8 

Div  28  28 

Kffectlve  access  time  is  zero,  therefore,  excluding 
and  including  access  times  are  equal. 

Arithmetic  mode  Parallel 

Timing  Synchronous 

Operation  Sequential  and  concurrent 

STORAGE 

Manufacturer 

No.  of  No.  of  Access 
Media  Words  Digits  Mlcrosec 

Ferrite  Core  97,500  1,170,000  4 

Magnetic  Drums  (2lt)  6,000,000  72,000,000  68,000 
""Ferrite  Cores  100  1,200  1 

Magnetic  Tape 

No.  of  units  that  can  be  connected  40  Units 

No.  of  chars/llnear  inch  of  tape  250  Chars/inch 

Channels  or  tracks  on  the  tape  8  Tracks/tape 

Blank  tape  separating  each  record  1.2  or  2.4  Inches 
Tape  speed  100  Tnches/see 

Transfer  rate  25,000  Chars/sec 

Start  time  3.5  MUlisec 

Stop  time  3.5  Milllseo 

Average  time  for  experienced 
operator  to  change  reel  of  tape  10-15  Seconds 
Physical  properties  of  tape 
Width  0.5  IncheB 
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Length  of  reel  2,400  Feet 

Composition  Ifylar  or  metallic 


Media 

Words 

No.  of 
Dec/Bigits 

Access 

Mlcroseo 

Core 

30,000 

12 

4 

Prum 

.3,000,000 

12 

30/wDrd 

Magnetic  Tape 
Core  memory 
Drum  memory 

12 

expandable  to  97,500^words 
expandable  to  6  x  10°  words 

20  KC 

INPUT 

Manufacturer 

Media  Speed 

Uniservo  II  100  In/sec 

Uniservo  III  100  in/sec 

Adequate  circuits  are  available  to  handle  any 

other  desired  input/output  devices. 

UCRL 

Magnetic  Tape  20  Kc/sec 

6  Tape  Units  expansible  to  40 
3  Tape  units  expansible  to  4 
Punch  Paper  Tape  10  char/sec 

Numeric  input  only 


OUTPUT 


Manufacturer 

Media  Speed 

Uniservo  II  100  in/sec 

Uniservo  III  100  in/sec 

High  Speed  Printer  600  lines/min 

Charactron  Film  Recorder  15,000  char/sec 

Adequate  circuits  are  available  to  handle  any 
other  desired  input/output  devices. 

UCRL 


Magnetic  Tape  (Uniservo  II) 
Charactron  35  ™  Film 
15  Ko  alphanumeric  output 
2  Ko  plotting  mode 
On  Line  Printer 

120  character  output. 
Console  Printer 
Alphanumeric  output 


20  Ko 
15  Ko 

600  lines/min 
10  char/sec 


CHECKING  FEATURES 

Manufacturer 

Automatic  checking  of  all  data  transfers  and  all 
arithmetic  operations. 
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POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manul’aoturer 

Power,  computer  350  KVA 

Volume,  computer  5OO  cu  ft 

Approximate  -  for  computer  unit  only 

Area,  computer  65  sq,  ft 

For  compiler  unit  only 

Room  size  3,000  sq  ft  for  system 

Capacity,  air  conditioner  70  ^tons 

False  flooring  required  for  cold  water  piping. 

UCRL 


Power,  computer  167  Kw 

334 

KVA  0.5  pf 

Power,  air  conditioner 

60 

HP  Compressor  motor 

15 

HP  Pump  motor 

Volume,  computer 

33,480 

ou  ft 

Volume,  motor  generators 

3,884 

cu  ft 

Volume,  air  conditioner 

2,700 

eu  ft 

Area,  computer 

3,730 

sq  ft 

Area,  motor  generators 

324 

sq  ft 

Area,  air  conditioner 

225 

sq  ft 

Room  size,  computer 

32 

ft  x  85  ft 

Room  size,  drum  room 

24 

ft  X  42  ft 

Room  size,  air  conditioner  15 

ft  X  I5  ft 

Floor  loailng 

400- 

Iba/aq  ft 

Capacity,  air  conditioner 

60 

tons,  each 

120 

tons,  total 

Weight,  conqiuter 

115,000 

lbs 

Wel^t,  motor  generators 

18,000 

lbs,  total 

Two  MS  sets.  One  is  a  spare. 

Weigtit,  air  conditioner 

2,000 

lbs,  total 

'i^'o  60  ton  units.  One  is  a  spare. 

IJiemmi  celling  for  room  air  conditioning  ducting. 
Concrete  'block  building  construction.  The  building 
has  its  own  12  KV  to  440/208/120'  volt  substation. 
Substation  has  a  transfer  switch  to  pick  up  a  spare 
transmission  line.  Also  it  has  an  oil  disconnect 
switch,  750  KVA  step  down  transformer  -  and  a  set- of 
distribution  breakers. 


PRODUCTION  RECORD 

Manufacturer 

Number  produced  to  date  1 

Number  in  current  operation  1 

Number  in  current  production  1 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

A  typical  basic  system  cost  $6,000,000  or  rents  at 
$135, 000/month.  A  basic  system  consists  of: 

1  Operator  Control  Console 

2  Alphanumeric  Console  Printers 

1  Engineer  Control  Console 

2  Drum-Read  Synchronizers 

2  Tape  Read-Write  Synchronizers 
1  Drum-Write  Synchronizer 
..  1  High-Speed  Printer  Synchronizer 
1  Console  Printer  Synchronizer 

1  Tape  Position  Checker  Synchronizer 

2  Numeric  Keyboards 
1  Computer 

1  Processor 

26  Multipurpose  Fast  Registers 
8  Maraetic  Core  Storage  Units 
(2,500  words  each) 

12  Maraetlc  Drum  Storage  mits 
{250,000  words  each) 

4  Unlservo  II  Magnetic  Tape  Units 
1  High-Speed  Printer  (on-line) 

Maintenance  cost  is  Included  in  monthly  rental. 


PERSONNEL  REQUIREMENTS 

UGRI.—  - 

Three  8-Hour  Shifts 


Supervisors  2 
Programmers  25 
Engineers  I8 
In-Output  pper  4 


Operation  tends  toward  open  shop. 

Programmers  are  trained  by  being  given  a  short 
general  programming  course  on  the  job  training  with 
experienced  senior  programmer.  Maintenance  engi-  . 
neers  are  given  six  months  to  one  year  training  at 
Remington  Rand,  in  Philadelphia,  with  LARC  System 
during  construction.  A  minimum'  of  18  Maintenance 
Engineers  is  necessary  for  24  hour  operation  (7  day). 
This  total  includes  engineers  to  maintain  associated 
electronic  equlpnent  being  used  or  designed. 
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RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

UCRL 

Initial  Test  April  i960 

Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Machine  presently  being  Installed  at  IHL,  Llyemiore, 
California. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  are  ultra  high  computing  speeds 
and  the  input -output  control  completely  independent 
of  computing.  Due  to  the  Unlvac  lARC's  unusual  de¬ 
sign  features,  it  is  possible  to  adapt  any  source 
of  input/output  to  the  Univac  LAKC.  It  combines  the 
advantages  of  Solid  State  components,  modular  con¬ 
struction,  overlapping  operations,  automatic  error 
correction  and  a  very  fast  and  a  very  large  memory 
system. 

TOEL 

Outstanding  features  include  a  two  conqiuter  system 
(arithmetic,  input-output  processor);  decimal  fixed 
or  floating  point  with  provisions  for  double  preci¬ 
sion  for  double  precision  arithmetic;  single  bit 
error  detection  of  Information  in  transmission  and 
arithmetic  operation;  and  balanced  ratio  of  high 
speed  auxiliary  storage  with  core  storage. 

Unique  system  advantages  include  a  two  computer 
system,  which  allows  versatility  and  flexibility 
for  handling  input-output  equipment, '  and  program 
Interrupt  on  programmer  contingency  and  msujhine 
error,  which  allows  greater  ease  in  programming. 

Tape  will  be  housed  in  metal  o'ablnets  in  an  air 
conditioned  room  with  proper  humidity  control. 


Magnetic  Core  Storage 

The  core  storage  is  divided  into  modular  units 
each  of  which  has  a  capacity  of  2,500  words  of  12 
decimal  digits.  Four  storage  units  are  contained 
in  a  cabinet.  The  storage  units  may  be  added  to 
a  system,  in  units  of  four  xip  to  a  maximum  of  39 
units  (10  cabinets);  the  equivalent  of  97^500  words. 
Each  cabinet  has  its  own  power  supply,  clock-pulse 
generator,  and  heat  exchangers,  ^cause  of  a  log¬ 
ical  llmltanlon  on  the  number  of  storage  addresses 
available  for  assignment,  one  cabinet  in  a  complete¬ 
ly  expanded  storage  system  of  ten  cabinets  woifLd 
contain  only  three  2,500-word  units. 

Each  storage  unit  contains  the  switching,  timing, 
and  amplifying  circuits  that  are  required  for  inde¬ 
pendent  operation.  The  division  of  the  storage  in¬ 
to  independent  units  permits  simultaneous  reference 
to  storage:  by  the  Computer,  for  obtaining  instruc¬ 
tions  and  for  transferring  operands;  and  by  the 
Processor,  for  transfers  Involved  in  carrying  out 
its  program  and  for  transferring  data  to  or  :ftbm 
the  auxiliary  storage  or  input-output.  It  also 
permits  off-line  maintenance  to  be  performed  on  a 
single  unit  while  the  others  are  operating. 


INSTALLATIONS 

University  of  California 
Lawrence  Radiation  Laboratory 
Box  808 

Livermore,  California  , 


T 
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UN  I  VAC  SOLID 

UnivBC  Solid  State  80/90 


STATE  80/90 

MANUFACTURER 

Remington  Rand  Univao 

Division  of  Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 

System  Is  designed  as  a  general  purpose  data  process¬ 
ing  system  for  use  in  general  accounting,  inventory, 
■billing,  budget  control,  sales  analysis,  statistics, 
railroad  accounting,  and  revenue  accounting,  as  well 
as  scientific  computing.  The  Cnivao  Solid-State 
Computer  is  a  medium-priced  data  processing  system 
for  business  use.  The  term  "Solid-State"  refers  to 
the  use  of  Ferractor  amplifiers  and  transistors. 

The  Solid-State  consists  of  a  central  processor,  a 
read-punch  unit,  a  high-speed  card  reader  and  a  high¬ 
speed  printer.  Automatic  coding  techniques  simplify 
progranming.  The  Solid-State  system  may  be  ordered 
with  magnetic  tape  units  for  either  the  90-oolumn 
system  or  the  89-oolumn  system. 

U.  S.  A.  Chemical  Corps  Biological  Laboratories 
located  at  Fort  Detrlok,  Maryland,  USS  90  system  is 
used  for  mathematical  and  statistical  applications 
in  matrix  solution,  linear  regression,  problt  re-’ 
gresslon,  analysis  of  variance,  differential  equa¬ 
tions,.  numerical  integration,  function  evaluation, 
etc.  It  is  also  used  for  comptroller  functions,  e.g. 
civilian  payroll  and  leave,  labor  and  material  dis¬ 
tribution,  expenditure  order  statements,  and  overhead, 
distribution. 

Armed  Services  Technical  Information  Agency 
Located  at  Arlington  Hall  Station,  Arlington  12,  'Vir¬ 
ginia,  the  USS  90  System  is  used  in  conjunction  with 
the  control  of  research  and  developient  documenta¬ 
tion.  Apqilications  involved  pertain  to,  request 
valldatlpnj  Inventory  control  and  statlsti'csj  pro¬ 
duction  control;  document  accountability;  cumulative 
indexing  of  the  ASTIA  Technical  Abstract  Bulletin; 
and  prej^ation  of  miscellaneous  publications. 


Photo  by  Remington  Rand  Univac 

Champlln  Oil  and  Refining  Company 
located  at  Enid,  Oklahoma,  USS  80  System  is  used  for 
accounting  and  data  processing,  e.g.  detail  ledger, 
payroll,  gas  measurement,  sales  analysis,  and  statis¬ 
tical  reports.  It  is  also  used  in  technical  appli¬ 
cations,  e.g.  refinery  materials  balances,  inventor¬ 
ies,  cost  allocations,  mass  spectrometer  analysis, 
etc. 

Cook  Technological  Center,  Division  of  Cook  Electric 
Company 

located  at  6h01  W.  Oakton  St.,  Morton  Grove,  Illinois, 
the  USS  90  is  used  for  inventory  control,  job  cost¬ 
ing,  payroll,  trajectory  studies,  statistical  analy¬ 
ses',  operational  systems  studies,  optical  ray  traces, 
radiation  analysis,  pnd  probability  theoretical  anal¬ 
ysis. 

Douglas  Aircraft  Company 

Located  at  Charlotte,  Horth  Carolina,  the  system  is 
used  for  general  accounting,  labor  distribution,  cost 
and  expense  ledgers,  material,  and  payroll. 

Mason  &  Hanger-Silas  Masor  Co . ,  Inc . 

Located  at  Burlington,  Iowa,  USS  90  is  used  for  pay¬ 
roll  and  all  related  reports,  labor  cost  distribu¬ 
tion,  material  cost  distribution,  inventory  control 
and  purchase  requisitions,  production  reporting  for 
A.E.C.  activities,  personnel  reporting,  document  con¬ 
trol,  and  production  inventories. 

Shell  Developnent  Company 

Located  at  57^T  Bellalre  Blvd.,  Houston,  Texas,  USS 
80  is  used  for  scientific  calculations  in  reservoir 
engineering  and  mechanical  engineering. 
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CENTRAL  PROCESSOR  ,  HIGH-SPEED  CARD  READER 


-HIGH-SPEED  PRINTER  READ-PUNCH  UNIT 


FLOOR  PLAN  ’  scale  y.”  =  i' 


PROGRAMIVIING  AND  NUMERICAL  SYSTEM 

Manufacturer 

Internal  number  system  Biquinary  coded  decimal  ■ 
Decimal  digits/word  10  plus  sign 

Decimal  digits/instruction  10  Lsign  not  used) 
Instructlons/word  1 

Instructions  decoded  55 

Arithmetic  system  Fixed  point 

Instruction  type  One  and  a  half  address 

One  address  is  the  operand  -  the  half  address 
refers  to  the  address  of  next  instruction  to  be 
executed.  Next  instruction  is  the  (c)  portion  of 
the  instruction. 

Number  range  -9999999999  to  +9999999999 
Instruction  word  format 


Instruction 

Code 

(m)  Address 

(c)  Address 

_ [ _ : 

1  1  ...i- 

LJ-  1 _ 

(m)  Address  is  address  of  operand 
(c)  Address  is  the  address  of  the  next  instruction 
to  be  executed 


Photo  by  Remington  Rand  Univac 

A  sizable  number  of  precoded  routines  are  supplied 
to  Solid  Stated  Computer  users.  Approximate  58  rou¬ 
tines  available  for  80  column  tape  system,  and  62 
“available  for  90  column  tape  system. 

Automatic  coding  includes  an  X-6  assembly  available 
for  card  and  tape  system. 

Registers  and  B-boxes 

5-10  digit  arithmetic  registers  are  included  in 
the  design. 

5  -  index  registers  (t  -digits  each)  are  optionally 
available . 

ARITHMETIC  UNIT 

Manufacturer 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microsec 

Add  1,560  85 

Mult  1,275 

Div  1,275 

Multiply  time  calculation  -  5  word  time  plus  no. 
of  multiplier  digits  plus  sum  of  these,  digits  (min. 
119  microseconds^  max.  1,785  microseconds). 
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Divide  time  -  5  word  time  plus  2  times  number  of- 
digits  in  quotient  plus  the  sum  of  the  odd  digit 
positions  in  the  quotient  plus  the  sum  of  the  tens 
complement  of  the  even  digit-positions  in  the.  quo¬ 
tient.  425  microseconds  min. ,  1955  microsec.  mix. 

Average  access  time  is  used  in  above  table.  Oper¬ 
ands  and  res\ilts  are  assumed  stored  in  high  speed 
access  portion  of  the  drum.  Word  time  Is  IJ  micro¬ 
seconds. 

Construction  (Arithmetic  unit  only) 

Vacuvun  tubes  20 

Trans'istors  700 

Condenser-Diodes  23,000 

Magnetic  Amplifiers  (Ferractors)  3,000 
•Arithmetic  mode  Serial  by  digit 

a  Earallel  by  bit 

Timing  Synchronous 

Operation  Concurrent  ■■  s. 

The  "Including  Storage  Access"  add,  multiply,  and 
-  divide  times  include  the  time  necessary  for  accessing 
the  two  operands  and  the  result  address. 


STORAGE 

Manufacturer 

Ho.  of  Ho.  of  Access 

Media  Words  •  Digits  Microsec 

Drum  4,000  40,000  1,700  (avg) 

Drum  1,000  ’  10,000  425  (avg) 

Drum  Mass  Memory  2,304,000  over  24,000,000  385 
(per  imit)  plus  signs  incl  signs 
Dp  to  10  drum  units  are  possible. 

Magnetic  Tape 

No.  of  units  that  can  be  connected  10  Units 
Ho.  of  chars/linear  inch  of  tape  25O  C^iar/lnch 
Chaxmels  or  tracks  (8  incl  sprocket)  7  Tracks/tape 
Blank  tape  separating  each  record  1.05  Inches 
Tape  speed  100  Inches/sec 

Transfer  rate  ■  25,000  Char/seo 

Start  time  12  Milllsec 

Stop  time  ■  9  Milllsec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  30  Seconds 
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Photo  hy  Armed  Services  Technical  Information  Agency 


Physical  properties  of  tape 
Width  0 . 5015+0 . 0000-0 . 0050  Inches 

Length  of  reel  2,500  Feet 

(Recording  surface) 

Composition  •  Hylar' 

All  users  have  the  5,000  word  drum.  Standardized 
system  comparison  for  formula  [  {A+B)"C  1/D  -»M^ory 
requires  I.I9  milliseconds. 


INPUT 


Manufacturer 

Media 

High  Speed  Card  Reader 
Read-Punch  Csird  Unit 
Magnetic  Tape 
Ho  plugboard  is  used 


Speed 

450  oards/min 
150  oards/min 
100  inches/sec 
80  or  90  column  card  units 
are  available.  Tape  densities  and  formats  are  com¬ 
patible  with  other  Unlvac  tape  systems. 

USA  CCBL 


Read  Punch  Unit 
High  Speed  Reader 
ASTIA 

Punched  Cards  (90  col.) 
Punched  Cards 


150  oards/min 
1^50  oards/min 

lt50  oards/min 
150  cards/min 


Punch  unit  also  has  capability  to  read  as  well  as 
punch. 


Champlln 
Media 

Punched  Cards  {80  col. ) 

Cook 

High  Speed  Reader 
Read-Punch  Unit 
Douglas 
Read-Punch 
Mason 

Read-Punch  Unit 
High  Speed  Reader 

Above  \mits  are  bxiffered  to  the  system  and  can  be 
utilized  singularly  or  together. 

Shell 

Cards  (80  column)  i|-50  oards/min 


Speed 

450  oards/min 

450  oards/min  (90  col/oard) 
150  cards/min  (90  ool/card) 

150  oards/min 

150  oards/min 
450  oards/min 


OUTPUT 


Manufacturer 

Media 

Read-Punch  Card  Unit 
Magnetic  Tape 
High  Speed  Printer 
Card  Punching  Printer 


Speed 

150  oards/min 
100  Inohes/seo 
600  lines/min 
150  oards/min 
Printer  prints  I50  char /line.  Card  Punching  Printer 
prints  on  both  sides  of  Tab  Card  -  a  itiaximuTti  of  I5 
lines  on  a  side.  Instantaneous  printing  rate  is  900 
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High  Speed  Printer 

Photo  by  Mason  &  Hangar  - 

Silas  Mason  Co . ,  Inc , 

llneB/mlnute. 

Shell 

USA  CCBL 

Media 

Speed 

Media 

Speed 

Cards 

130  cards/mln 

Bead  Punch  Unit 

150  cards/mln 

Line  Printer 

600. llnes/mln 

Hl^  Speed  Printer 

600  llnes/mln 

80  column 

cards  are  used. 

.  ASTIA 

150  cards/mln 

600  llnes/mln 

'Punched  Cards  (90  col. ) 
Printer 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Punch  unit  also  has  capahllity  to  read  as  well  as 

Manufacturer 

punch. 

Type 

Quantity 

Champlln 

Tubes 

20 

Processor 

Printer 

600  llnes/mln 

- 

Read-Punch 

Punched  Cards  (80  col. ) 

150  llnes/mln 

- 

Reader 

Cook 

141(- 

Printer 

Read-Punch  Unit 

150  cards/mln  (90  col/card) 

22 

Synchronizer 

High  Speed  Printer 

600  llnes/mln  (150  dig/line) 

•  29 

Servo 

Douglas 

600  llnes/mln 

4 

215 

Printer 

Diodes 

23,000 

Processor 

Mason 

550 

Read-Punch 

High  Speed  Printer 

600  llnes/mln 

545  ■ 

Reader 

Read-Punch  Unit 

150  cards/mln 

500 

Printer 

Above  units  can  be  used  singularly  or  together. 

11,900 

Synchronizer 

Utilization  of  punch  with  printer  will  slow  speed 

10 

Servo 

considerable,  dependent  on 
150  sectors  of  printing. 

pimchlng  requirements. 

36,505 

! 
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Read-Punch  Unit 


Photo  hy  Mason  &  Hangar  -  Silas  Mason  Co.,  Inc. 


Type 

Quantity 

Transistors 

700 

Processor 

12 

Read-Punch 

37 

Reader 

2 

Printer 

168 

Synchronizer 

Servo 

CHECKING  FEATURES 

Manufacturer 

Odd  parity,  overflow,  complete  tape  read  checks. 

Two  read  stations  In  card  eqpipBent.  Logical  checks 


In  central  processor  and  printer. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

48.2  KVA  0.8  pf 
925  sq  ft 
11.8  Tons 

12,027  ILs,  total,  Incl 
2  magnetic  tape  units 

Cable  duct  work  Is  supplied  with  computer,  if  de¬ 
sired.  Ho  special  flooring  Is  required.  Power 
includes  printer,  punch,  reader  and  10  servos. 


Power,  computer 
Area,  computer 
Capacity,  air  condition 
Weight,  computer  system 
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USA,  CCHL 

Power,  computer  15.52  Kw 
Power,  air  condition  55  Kw 
Volxime,  compter 
Volume,  air  conditioner 
Area,  computer 
Area,  air  conditioner 
Hoorn  size 

Capacity,  air  conditioner 
Weight,  coarputer 
Weight,  air  conditioner 


16.9  KVA  ( 
35  KVA 
29T  cu  ft 
80  ou  ft 
578  sq,  ft 
18  sq  ft 

'  a8  ft  X  17  ft 

3  Tons 

7,237  Its 

1,000  Its 


0.8  pf 

1  pf 


Installation  of  5  ton  air  conditioner.  Power  line 
from  transformer  in  tasement  to  computer  room.  Air 
conditioner  is  in  addition  to  building  air  condition¬ 
er. 

ASTIA 

Power,  computer  I6  Kw  llf.h  KVA 

Volume,  computer  3,l80  cu'ft 

Area,  computer  530  sq  ft 

Hoorn  size  1, 060  sq  ft 

Floor  loading  US.li-  Ihs/sq-ft 

473.6  Its  concen  max 

7,237  Its 


Weight,  computer 


Wei^t,  computer  6,500  Ihs 

Ko  special  site  preparation  requirements. 
Douglas 

Power,  computer  I5  KVA 

Power,  air  conditioner  7.5  KVA 

Volume,  computer  600  cu  ft 

Volume,  air  conditioner  60  ou  ft 

Area,  computer  120  sq  ft 

Area,  air  conditioner  10  sq  ft 

Hoom  size,  computer  50  ft  x  20 

Hoorn  size,  air  conditioner  6  ft  x  6  f 

Floor  loading  150-  Ibs/sq  f 


Capacity,  air  conditioner 
Wei^t,  computer 
Weight,  air  conditioner 


15  KVA 
7.5  KVA 
600  cu  ft 
60  ou  ft 
120  sq  ft 
10  sq  ft 
30  ft  X  20  ft 
6  ft  x  6  ft 
150-  Ibs/sq  ft 
3, 500  lbs  concen  max 
5  Tons  ■ 

6,200  lbs 
900  lbs 


Six  inch  raised  false  floor  to  provide  for  power 
cables.  Ejdiaust-diffusers  Installed  in  ceiling  for 
heat  disslpation/alr  conditioning.  Power  is  single 
phase,  3-'wlre,.  240  volt  system. 


Mason 

Power,  computer  16.32  Kw  l4.4  KVA 
Power,  air  condition  11  Kw 
Volume,  computer  296.9  ou  : 

Volume,  air  conditioner  120  ou  : 

Area,  computer  58.1  sq ] 

Area,  air  conditioner  15  sq  ] 

Hoom  size,  computer  '^30  sq  ] 

Boom  size,  air  conditioner  •  20  sq  1 
Floor  loading  124.5  lbs. 


0.85  pf 
0.85  pf 


Capacity,  air  conditioner 
Weight,  computer 
Weight,  air  conditioner 


296.9  ou  ft 
120  ou  ft 
38.1  sq  ft 
15  sq  ft 
■=30  sq  ft 
•  20  sq  ft 
124.5  Ibs/sq  ft 
147.1  lbs  concen  max 
10  Tons 

7,237  IDs 
1,985  lbs 


Building  -  Temporary  government  structiire. 

Floor  -  Balsed  in  area  where  data' processing  equip¬ 
ment  is  located. 

Walls  -  Partitioned  with  glass  panels  for  equipment 
viewing. 

Chaamlin 

Power,  computer  I5  KVA 

Volume,  computer  8,400  ou  ft 

Volume,  air  conditioner  60  ou  ft 

Area,  computer  84o  sq  ft 

Area,  air  conditioner  20  sq  ft 

Boom  size  30  ft  x  28  ft 

Capacity,  air  conditioner  5  Ton 

Weight,  computer  8,000  lbs 

Weight,  air  conditioner  500  lbs 

30  X  28  ft  room  prepared;  by  combining  three  separate 
rooms.  Space  provided  also  includes  space  required 
for  four  tape  units  and  tape  synchronizer  to  be  in¬ 
stalled  later. 

Cook 

Power,  computer  12  Kw  I5  KVA  0.8  pf 

Volume,  computer  540  cu  ft 

Area,  computer  275  sq  ft 

Room  size  575  sq  ft 

Floor  lijadlng  24  Ibs/sq  ft 

3,064  lbs  concen  max 
6,500  lbs 


Ho  site  preparations  required  except  to  electrical 
distribution.  Building  is  brick  construction  with 
concrete  and  asphalt  flooring.  Two  single  phase 
210  volt  regulators  were  installed  for  power  require¬ 
ment  control. 

Shell 

Bower,  computer  14.5  ItVA 

Volme,  computer  318  cu  ft 

Area,  computer  62  sq  ft 

Room  size  20  ft  x  25  ft 

Weight,  computer  6,423  IDs 

Single  phase,  220  volt,  JO  ampere,  60  cycle,  AC 
power. 

PRODUCTION  RECORD 

Manufacturer 

Number  in  current  operation  I90 
Number  on  order  300 

Time  required  for  delivery  12  months 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Cost 

Card  System  80  or  90  Column 


Monthly 

Rental 


1  Central  Processor 

$254,215 

$4,685. 

1  Head-Punch  Unit- 

48,650 

975 

1  Ceurd  Reader 

15,290 

505 

1  Printer  on-line 

49,345 

985 

Basic  Type  -Card  System  (80  or 

90  Col.) 

1  Central  Processor  (v/5  Index  Reg)$24l,715 

$4,835 

1  Magnetic  Tape  Synchronizer 

50,000 

1,000 

2  Magnetic  Tape  Unit  (ea  20,000A50)  ifO.OOO 

900* 

1  Head-Punch  Unit 

48,650 

975 

1  Card-Reader 

15,290 

305 

1  Printer  on-line 

4.9,345 

985 

Additional  Equipment 

Card  System 

3  Index  Registers 

$  7,500 

$  150 

1  Printer  Off-Line 

195,000 

5,500 

Tape-Card  System 

1  Card  Punching  Printer  125,000  2,70 

1  Printer  Off-Line  195,000  5,50 

Up  to  max.  10  tape  units  at  20,000/450  each. 

A  service  olntract  is  available. 

USA  CCBL 

Central  processor  cost  $234,587,87. 

Head  Punch  Unit,  High  Speed  Reader,  High  Speed 
Printer  rents  for  $2, 265/monthly. 

Maintenance  service  contreicting  is  $13,  OOO/year-. 
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Rental  rates  for  'basic  system 


Monthly  Rental 

ITnpe  7909  $^,835 

lype  7904  305 

Type  7910  975 

5ype  7901  985 

Rental  rates  for  additional  equiiment 
Tape  Synchronizer  $1,000 

Randex  Drum*  Unit  1,500 

Randex  Control  Unit  a,  000 

Tape  Uniservo  450  each 

Unityper  30  each 

Champlin 

CentreJ.  processor,  reader,  read-punch,  and  printer 
make  up  basic  system..  Sales  price  $347,000. 

Tape  Synchronizer  -  4  tape  units  -  price  not  avail¬ 
able  (not.  nov  installed) 

The  above  system  rents  for  $7,100  per  month. 

Tape  equipment  rents  for  $2,900  per  month. 

Service  on  all  equipment  is  included  in  above  rental 
rates. 

Cook 

The  7900  Series  Central  Erocessor,  Hi^-Speed  Read¬ 
er,  High-Speed  Printer,  and  Read-Punch  Unit  cost 
$450,000  and  rents  at  $6, 960/month. 

The  Sorter,  'Verifier,  Collator,  Interpreter,  and 
key  punch  cost  $15,000  and  rents  at  $400/month. 

Douglas 

Rental  rate  for  processor,  card  reeid-punch,  and 
printer  is  $8,  OOO^ionth. 

Maintenance  service  contracting  is  included  in 
rental. 

Mason 

Rental  rates  for  additional,  equipment 
2  Electronic  Collators  $  125 

1  Reproducing  Collator  I70 

2  Alpha-punches  55 

1  Verifier  60 

1  Interpreter  I05 

1  420  Electronic  Sorter  85 

1  421  Electronic  Sorter  100 

Shell 

Central  processor,  high  speed  printer,  high  speed 
reader,  and  .read  punch  unit  rents  for  $7,100/Bonth. 


$1,000 
1,500 
2,000 
450  each 
30  each 


PERSONNEL  REQUIREMENTS 


Manufacturer 

One  8-Hbur 
Shift 


Two  8-Hour  Three  8-H6ur 
Shifts  Shifts 


Supervisors  225 

Analysts  A  supervisory  function 

Program-Coders  5  5  5  ' 

Clerks  , ,  .  3  , .  3  5 

Librarians  1  1  1 

Operators  246 

Engineers  1  1  1 

Technicians  125 

Programming  course  supplied  on  regional  basis. 

USA  CCBL 

One  8-Hour  Shift 
Used  Recommended 
Supervisors  4 

Erogrammers  5  8 

Operators  3  5 

Technicians  1  1 

Methods  of  training  used  Includes  formal  courses  in 
machine  operation  and  programming  and  on-the-job 
training. 


Supervisors 
Analysts 
Programmers 
Librarians 
Operators  - 
In-Output  Oper 


One  8-Hour  Shift 
2 
1 
3 
1 
1 
1 


(^ration  tends  toward  closed  shop. 

Programming  course  conducted  by  contractor  followed 
up  with  on-the-job  training. 

Champlin 

One  8-Hour  Two  8-H6ur 

Shift  Shifts 

Used  Recona  Used  Recomo 
Supervisors  11  22 

Analysts  22  44 

Programmers  4  4  8  8 

Operators  11  2  2 

In-Output  Open  11  22 

(^ration  tends  toward  open  shop. 

All  ^rsonnel  directly  and  indirectly  connected 
with  programming  and  operation  attended  four  week 
machine  logic  training  course  conducted  by  Remington 
Rand  Training  Depetrtment. 

Cook 

One  8-Hour  Sliift 
Used  Recommended 

Supervisors  2  2 

Programmers  5  5 

Operators  2  2 

Engineers  2  2 

(^ration  tends  toward  open  shop. 

Schooling  provided  by  Remington  Rand  both  in  Chicago 
and  at  Purdue  University,  Lafcyette,  Indiana. 

Douglas 

One  8-Hour  Shift 

Supenrlsors  1 

Analysts  1 

Programmers  1 

Curators  .1 

Operation  tends  toward  open  shop. 

Two  week  course  followed  by  on-the-job  training. 
Mason 

One  8-Hour  Shift 

Supervisors  1 

Programners  1 

Coders  1 

Clerks  3 

Curators  3 

In-Output  Open  3 

Operation  tends  toward  open  shop. 

Methods  of  training  used  are  customer  training  and 
seminar  schoois  and  on-the-job  training. 

Shell 

One  8-Hbur  Shift 

Supervisors  1 

Programmers  3 

Clerks  1 

Operators  1 

Engineers  1 

(^ration  tends  toward  open  shop. 

Ifethods  of  training  used  lncj.udes  formal  leotxires 
and  on-the-job  training. 

RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

A  preventive  maintenance  check  is  made  by  service 
engineer  at  start  of  each  working  day. 
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USA  CCBL 

Time  ia  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

System  is  presently  being  used  one  full  shift  plus 
four  hours  overtime  ;^r  day. 

ASTIA 

Good  time  JO  Eours/Week  (Average) 

Above  figure  based  on  period  IJ  Feb  60  to  jl  May  60 
Passed  Customer  Acceptance  Test  IJ  Feb  60 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

CbflmpT  In 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Computer  Installed  11  March  i960. 

Cook 

Good  time  J5  Hours/Week  (Average) 

Attempted  to  run  time  40  Hours/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.875 
Above  figures  based  on  period  1  Jun  60  to  Jl  Jul  60 
Passed  Customer  Acceptance  Test  Jl  Deo  59 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

Douglas 

Average  error-free  running  period  1  Week 

Good  time  40  Hburs/Week  (Average) 

Attempted  to  run  time  IvO  Hburs/Week  (Average) 

(derating  ratio  (Good/Attempted  to  run  time)  O.97 
Above  figures  based  on  period  from  Jun  60  to  Sep  60 
Passed  Customer  Acceptance  Test  Jun  60 
Time  is  available  for  rent  to  outside  organizations. 
Mason 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Computer  iJas  accepted  three  months  ago.  Reliability 
in  past  tvo  months  has  been  better  than  905^. 

SheU 

Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Outstanding  features  are  simultaneous  operations, 
namely,  card  reading,  card  punching,  printing,  tape 
read  or  write,  coaqrute.  All  input-output  imits  are 
buffered.  Card  punching  printer  provides  the  abil¬ 
ity  to  punch  a  card  and  print  on  both  sides  of  the 
same  card.  Punching  is  verified. 

ASTIA 

Outstanding  features  include  an  extremely  low 
heat  output  and  operates  at  maximum  100°F  and  a 
Twlnlimnn  of  60°F. 

Iftilque  system  advantages  are  extreme  versatility  - 
basic  punched  card  input-output  is  small  scale  sys¬ 
tem,  yet  addition  of  drives  and  random  access  stor¬ 
age  wjUl  place  it  In  medium  scale  category,  and  bit- 
by-bit  logic  permitted  single  solution  to  problem 
of  representing  qome  240  need-to-know  categories 
plus  user  code,  security  clearance,  VIA  code  and 
user  category  In  one  punch  card  for  each  user-con¬ 
tract  ccmblnatlon. 


Mason 

Outstanding  features  include  flexibility  over  con¬ 
ventional  printers,  reliability  and  no  plug  boards: 
programs  are  loaded  directly  oh  the  drum. 

Unique  system  advantages  include  reduction  opera¬ 
tor  processing,  enabling  printing  of  reports  and, 
punching  of  summary  cards  simultaneously,  and-  tighten¬ 
ing  of  control  in  hands  of  supervision. 

Card  storage  racks  are  in  a  large  walk-in  vault, 
the  bell  system  replaced  the  sprinkler  system,  and 
temperature  and  humidity  are  controlled  by  air-condi¬ 
tioning. 

Subject  installation  was  added  to  replace  a  UMIVAC 
120  System  which  required  a  number  of  additional 
tabulating  equliment  for  support.  The  new  system 
enabled  a  considerable  reduction  in  supporting  equip¬ 
ment  and  personnel  while  allowing  greater  control 
and  flexibility  of  operations.  Erocess  of  changing 
existing  procedures  over  to  new  system  is  about  com¬ 
pleted. 


FUTURE  PLANS 

USA  CCBL 

Purchase  or  rental  of  Index  Registers  and  Magnetic 
Tape  Units  is  planned. 

ASTIA 

®ie  add.ltlon  of  tape  equliment  and  randex  imlts  are 
planned.  5Bie  addition  of  these  units  will  provide 
the  capability  to  add  the  following  applications: 
Information  search  and  retrieval 
Document  Identification 
Document  Destruction  Control 
Bibliography  Compilation  and  Print  Out. 

Mason 

Maintenance  scheduling  and  control  procedures  are 
being  discussed  and  formulated  for  application  on 
the  new  system. 

Engineering  problems  are  in  the  programming  stage 
to  enable  the  production  of  punched  tape  to  be  used 
in  conjunction  with  numerical  control  tape  operated 
production  machines. 

Shell 

Anticipate  addition  of  magnetic  tapes,  i.e.  a  tape 
synchronizer  and  2  to  5  tape  units, 

Kaiser  Steel  Corporation  anticipates  installation 
of  UmVAC  Solid  State  80  System. 


INSTALLATIONS 

U.  S,  Army  Chemical  Corps  Biological  Laboratories 
Fort  Detrick,  Maryland 

Armed  Services  Technical  Information  Agency 
Arlington  Hall  Station 
Arlington  12,  Virginia 

Champlln  Oil  and  Refining  Company 
P.  0.  Box  552 
Enid,  Oklahoma 

Cook  Technological  Center 
Pivislon  of  Cook  Electric  Company 
6401  West  Oakton  Street 
Morton  Grove,  Illinois 


UhiVAC  SOLID  STATE 
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Douglas  Aircraft  Company 
5000  Ocean  Paqrk  Blvd. 

Santa  Monica,  California 

Mason  and  Hanger-Silas  Mason  Co.,  Inc 
Box  561,  Iowa  Ordnance  Plant 
Burlington,  Iowa 

Chase  Manhattan  Bank  (SS  80) 

57  William  Street,  Hoorn  200 
New  York,  N.  Y, 

Purdue  University  (SS  80) 

Computing  Laboratory  ENAD 
W.  Lafayette,  Indiana 


Shell  Development  Company 
E  and  P  Research,  Computing  Section 
37^7  Bellaire  Blvd. 

Houston,  Texas 

North  Carolina  State  College 

Raleigh,  North  Carolina  (SS  80  Proposed) 

Southern  Methodist  University  (SS  90) 
Dallas  22,  Texas 


Card  Reader 
Card  Punch  80  Col. 
Card  Punch  90  Col. 
‘  Printer 
Processor 
Tape  Synchronizer 
Tape  Unit  (each) 


ADDITIONAL  REMARKS 


Weights:  (Shipping)  Lhs 

815 

1,120 

l,1^20 

i,7ao 

5,760 

2,980 

758 


Heat  Dissipation 
3,596  BTU/hr 
3,596  BTU/hr 
3,780  BTU/hr 
11,910  BTU/hr 
27,660  BTU/hr 
13,020  BTU/hr 
8,160  BTU/hr 


Random  Drum  Units  and  Card  Punching  Printer  are  also  available. 


Air  Conditioning 
(Approx.  Tons) 

.27 

.27" 

.52 

1.0 

2.3 

1.1 

.68 
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UNI  VAC  STEP  MANUFACTURER 

Unlvao  Solid  Stt'.te  SIEP  Card  and  STEP  Tape  Systems  Remington  Rand  Univao  Division 

Sperry  Rand  Corporation 


APPLICATIONS 

General  purpose  data  processing  system  designed 
for  general  accounting,  inventory,  'billing,  budget 
control,  sales  analysis,  and  statistics,  as  well  as 
scientific  applications. 

The  Unlvao  Solid  State  STEP  System  (Simple  Transition 
Electronic  Processing)  is  a  modular  version  of  the 
Solid  State  80  and  90  System.  STEP  offers  speed, 
accuracy,  and  economy  of  the  Univac  Solid  State  Com¬ 
puter  to  the  user  not  requiring  the  full  capabilities 
of  the  larger  system.  STEP  is  available  to  either 
the  80  or  90  column  card  user.  Magnetic  tapes,  Ran- 
dex  Drum  Unit  and  card  punching  printer  are  also 
available. 


Photo  by  Sperry  Rand  Corporation 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary  coded  decimal 
Decimal  digits/word  10  plus  sign 

Decimal,  digits/instruction  10  (sign  pos.  not  used) 
Instructions/word  1 

Instructions  decoded  55 

Arithmetic  system  Fixed  point 

Add,  subtract,  multiply,  and  divide 
Instruction  type  One  and  one-half  address 

One  address  refers  to  the  operand  or  (m)  portion 
of  the  instruction  word.  The  half  address  refers 
to  the  address  of  the  next  instruction  to  be  executed. 
Next  instruction  address  is  given  J,n  the  (0)  portion 
of  the  instruction  word. 

Hujnber  range  -9999999999  +9999999999 

Instruction  word  format 


rn 

□ 

□ 

I 

□ 

□ 

InstiUctlbn  Code 

m 

c 

!m)  address  is  address  of  operand 
0)  address  is  address  of  the  next  instruction  to  be 
executed 


UMIVAC  STEP 


972 


42> 


A  'baBlo  package  of  input-output  and  test  routines 
are  supplied  to  all  STEP  users.  None  are  'built  in. 
Automatic  coding 
X-6  Assembly  System 
Registers  and  B-boxes 

Three  10  digit  arithmetic  registers  are  included 
in  all  models.  Three  index  registers  (Iv  digits  each) 
are  available  on-  all  STEP  Tape  Systems  and  are  option¬ 
al  on  the  STEP  Card  Systems. 


Transfer  rate 
Start  time 
Stop  time 

Average  time  for  experienced 
operator  to  change  reel  of  tape 
P^sical  properties  of  tape 
Width..  (+.000  -.003) 

Lexigth  of  reel 
Composition 


25,000  Char/ sec 
12  MlUlsec 
9  Mliiisec 

30  Seconds 

0.5015  Inches 
2,500  Feet 
Hylar 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Mieroseo 

Add  1,360  85 

Mult  1,275  plus 

Average  access  time  was  used,  also  assumed  operands 
and  results  were  stored  in  high  speed  access  portion 
of  drum. 

Dlv  1,275  plus 

Access  time  includes  accessing  2  operands  and  re¬ 
sult  address. 

Calculation  of  multiply  time  in  word  times  is  the 
sum  of  3  factors.  Five  word  times,  plus  the  number 
of  multiplier  digits,  plus  the  sum  of  the  multiplier 
digits  -  Min.  time  119  microseconds.  Maximum  time 
1,785  microseconds. 

Divide  time  expressed  in  word  times  is  calculated 
as  follows:  five  word  times,  plus  twice  the  number 
of  digits  in  the  quotlent^^.plus  the  sum  of  the  odd 
digit  positions  in  the  quotient,  plus  the  sum  of  the 
tens  oonq)lement  of  the  even  digit  -  positions  in 
the  qjuotient.  -Kinimum  time  li25  microseconds.  Max¬ 
imum  time  1,955  microseconds. 

Construction  (Arithmetic  unit  only) 

'Vacuum-tu'bes  20 

Transistors  7OO 

Condenser-diodes  23,000 
Perraci^prs  3,000 

(Magnetic  Amplifiers) 

Arithmetic  mode  Serial  by  digit,  parsuLlel  by  bit 
Word  time  is  17  microseconds. 

Timing  Synchronous 

Operation  Concurrent 


STORAGE 

No.  of  Access 

Media  No.  of  Words  Digits  Microsec 

Drum  (Fast  Memory)  2^400  Basic  24,000  1,700 

Additional  fast  memory  can  'be  specified  in  incre¬ 
ments  of  4,000  digits  up  to  a  maximum  of  16,000  digits. 
Maximum  fast  memory  available  on  one  processor  is 
40,000  digits. 

Drum  .(High  Speed  Memory)  425 

First  2,000  digits  (200  words)  of  high  speed  memory 
la  a  prerequisite  to  additional  high  speed  memory 
and/or  additional  fast  memory.  Additional  high  speed 
memory  can  be  specified  in  increments  of  2,000  digits 
up  to  a  maximum  of  8,000  digits.  Maximum  high  speed 
memory  of  any  one  processor  is  10,000  digits. 

Drum  .liass  2,304,000(min)  24,000,000  385,000 
Memory  incl.  signs 

(Rsndex  Drum)23,040,000(max)  240,000,000  (Avg) 
optional  incl.  signs 

Magnetic  Tape 

No.  of  units  that  can  be  connected  10  Units 
No.  of  char/linear  inch  of  tape  250  Char/inch 
Channels  or  tracks  on  the  tape  7  Tracks/tape 

Blank  tape  separating  each  record  1.05  Inches 
Tape  speed  100  Inches/sec 


INPUT 


Media 

Hl£^  Speed  Card  Reader 
Read-Punch  Card  Unit 
Magnetic  Tape- 


Spee^ 

450  cards/mln 
150  cards/min 
100  in/ sec 
25,600  pulses/sec 
Tape  densities  and  formats  are  compatible  with 
other  Univac  tape  systems.  80  or  90  column  cards 
may  'be  used  (no  plug-beards). 


OUTPUT 


Media 

Resid-Punch  Card  Unit 
Metgnetlc  Tape 


High  Speed  Printer 


Speed 

130  cards/mln 
100  In/ sec 
25,000  pulses/sec 
600  lines/mln 
130  ohar/llne  possible 
Card  Punching  Printer  I50  cards/mln 

Card  Punching  Printer  prints  on  both  sides  of  tab 
card.  A  maximum  of  13  lines  on  a  side.  Instantan¬ 
eous  printing  rate  is  400  lines/mln.  ((^lonally 
available  on  either  the  80  col.  card  or  80  col.  tape 
systems.  Not  available  oh  90  ool.  systems). 


C I RCUH  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Tubes 


Total 


Diodes 


Quantity  Use 

20  Processor 
—  Read-Punch  Unit 
—  Card  Reader 
l44  H.  B,  Printer 
22  Synchronizer 
29  Servo  Unit 

215. 


Transistors 


23,000  Processor 

550  Read-Punch  Unit 
545  Card  Reader 
500  H.  S.  Printer 
11,900  Synchronizer 
10  Servo  Unit 
Total  36,505 

700  Processor 
12  ReadrPunch  Unit 
57  Card  Reader 
2  H.  S.  Printer 
168  Synchronizer 
—  Servo  Unit 
Total  919 


CHECKING  FEATURES 

Odd  parity,  arithmetic  overflow,  coaqjlete  magnetic 
tape.  Checks  -  card  eqjulpment  has  2  read  stations) 
punch  unit  has  a  post  read  station  for  checking  card 
punching.  Central  processor  and  printer  design  include 
logical  checks. 
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COST,  PRICE  AND  RENTAL  RATES 


.  Sale  Price  of  'basic  S!EEP  Card  System  (80  or  90  col.) 

Price  Includes  - 

Central  Processor  (24,000  digits  of  fast  memory) 

High  Speed  Card  Header  4-50  oards/mln. 

Retid-Punch  Unit  150  oards/mln. 

Hl^  Speed  Printer  600  linea/mln.  'vr/a  100  printing  positions 
Registers  A,  X.L. 

Sale  Price  of  basic  SIEP  Tape  System  (80  or  90  col.) 

Basic  units  listed  above  plus  the  following  - 
Tape  Synchronizer  8 
Unlservo  II  Tape  Units  (maximum  lO) 

Index  Registers  (3)  .  '  - 

Sale  Price  of  Additional  Equipment 
Multiply  and  Blvide  Feature 

Pre  and  Post  Reading  Station  on  Punch  tJnit  and  Stacker  Select  on  Card 
Reader  and  Punch 

Additional  Print  Positions  for  High  Speed  Printer 
30  Additional  Print  Positions 
Available  in  increments  of  20  positions 
Available  in  increments  of  10  positions 
600  cards/mln.  s^ed  for  Card  Reader 
Index  Registers  (3)  Card  System  option 

Additional.  Hanory 

First  2,000  digits  of  High  Speed  Memory 

Each  additional  increment  of  High  Speed  Memory  (2,000  digits) 
(maximum  10,000  digits  per  system) 

Each  additional  increment  of  Fast  Mhmory  (4,000  digits) 

(maximum  40,090"  digits  per  system) 


Monthly 

Cost  Rental 

$175,000  $3,500 


$175,000 

$5,500 

50,000 

1,000 

each  20,000 

450 

T,500 

150 

20,000 

4oo 

15,000 

300 

2,500 

■  50 

1,500 

30 

1,000 

20 

10,000 

200 

7,500 

150 

22,500 

450 

15,625 

312.50 

12,000 

250 

First  2,000  digits  of  Hi^  Speed  Memory  is  a  prerequisite  to  additional  High  Speed  Memory  and/or 
additional  Fast  Memory. 

Randex 

Includes:  Rand^  Drum  Unit  (24  million  digits)  $166,850  $3,550 

Power  Control  Unit 

Additional  Randex  Drum  Units  (24  million  digits)  each  89,300  1,900 

This  price  is  for  each  additional  drum  unit  up  to  a  total  of  4 
(96  million  digits).  Prices  on  uilts  in  excess  of  4  up  to  a 
total  of  9  will  be  quoted  on  request. 

Synchronizer  50,000  1,000 

Randex  requires  a  synchronizer.  When  specified  ■with  a  tape  system, 

Randex  will  be  under  the  control  of  the  tape  synchronizer.  Ko 
additional  synchronizer  is  required. 

When  Randex  is  specified  for  use  ■with  a  card  system,  a  synchronizer 
must  be  included. 


Card-Punching  Printer 

An  on-line  card  punching  printer  is  available  for  80  column  systems. 


125,000  2,700 


Maintenance  included  in  rental  contract.  Service  contract  available  to  STEP  System  purchasers. 


POWER.  SPACE,  WEIGHT.  AND  SITE  PREPARATION 

Power,  computer  (card  system)  16.9  KVA  0.8  pf 
(Reader,  punch,  printer  and  processor) 

Power,  computer  (tape  system) 

Add  7-0  KVA  for  synchronizer  and  first  tape  unit 
Add  2.5  KVA  for  each  additional  tape  unit 


Volume,  processor 

144  cu  ft 

Volume,  reader 

24  cu  ft 

Volume,  punch 

36  cu  ft 

Volume,  printer 

64  cu  ft 

Area,  processor 

24  sq  ft 

Area,  reader 

6  sq  ft 

Area,  punch 

6  sq  ft 

Area,  printer 

16  sq  ft 

Floor  loading,  processor 

146.8  Ibs/sq  ft 

reader 

91.8  Ibs/sq  ft 

punch 

134.0  Ibs/sq  ft 

printer 

96.5  Ibs/sq  ft 

Common  base  available  for  processor. 

Capacity,  air  conditioner  3  Tons 

Tonnage  required  to  compensate  for  machine  heat 
only. 

Weight,  coinputer  7,162  lbs 

Cable  duct  work  is  supplied  -with  computer,  if  de¬ 
sired.  No  special  flooring  required. 

PRODUCTION  RECORD 

Humber  produced  to  date  200 

Hvmber  in  current  operation  I75 

Time  required  for  delivery  ..  9  months 
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PERSONNEL  REQUIREMENTS 

Personnel  requirements  depend  upon  the  operation 
and  application  Involved  -  whether  it  is  one  large 
volume  application  or  several  small  ones,  etc. 
Programming  course  supplied  on  a  regional  hasls. 

RELIABILITY.  OPERATING  EXPERIENCE. 
AND  TIME  AVAILABILITY 

A  preventive  maintenance  check  is  made  by  a  Service 
engineer  at  the  start  of  each  working  day. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  modular  design.  All  input- 
output  units  are  buffered,  including  Randex  avalla- 
bllity-uf  card  punching  printer. 

Instruction  List  and  Programming  Aids 

Instruction  Format 

The  Unlvac  Solid-State  Computer  en^loys  a  one  and 
one-half  address  instruction  code  system,  with  one 
instruction  per  processor  word.  Each  instruction 
word  is  written  in  ten  decimal  digits  and  consists 
of  an  operation  code,  the  address  of  the  operand, 
and  the  address  of  the  next  instruction.  The  left¬ 
most  digit  position  is  considered  the  most  signifi¬ 
cant  digit  (MSB)  and  the  rightmost  digit  position 
is  considered  the  least  significant  digit  (LSD). 

The  leftmost  two  digits  are  the  operation  code 
(OC),  which  tells  the  processor  the  arithmetic  or 
logical  operation  to  execute.  The  next  four  digits, 
the  m  portion,  supply  the  address  of  the  operand, 

■vdiioh  is  usually  the  address  of  a  word  in  storage. 

The  remaining  four  digits,  termed  the  c  address,  are 
the  location  of  the  next  instiuctlon.  The  m  and  c 
addresses  may  have  different  significance  for  some 
special  instructions,  as  noted  in  the  instruction 
definitions. 


Instruction  Cycle 

The  instruction  cycle  -  'the  steps  the  processor 
takes  in  executing  a  command  -  usually  occurs  in 
four  phases,  (in  a  few  instructions,  there-  is  no 
search  for  the  operand. )  The  duration  of  a  phase 
is  measured  in  units  called  word  times.  A  word  time 
is  that  interval  in  which  the  drum  revolves  one  word 
under  the  read--write  heads  -  in  the  Univac  Solid- 
State  Computer,  O.OI7  milliseconds.  The  four,  phases 
are: 

(1)  Staticize  the  Instruction: 

The  instruction  loca-ted  by  the  previous  search  (^) 
is  transferred  from  the  drum  location  to  the  static 
register  (operation  code  only)  end  register  C  (the 
entire  word).  This  step  requires  one  -word  time. 

(2)  Search  for  the  Operand: 

If  the  m  address  part  of  the  instruction  does  not 
refer  to  a  drum  storage  location  or  a  register,  this 
step  is  Ignored  and  no  time  is  required.  If  it  does 
refer  to  a  drum  location,  the  address  of  the.  next 
available  storage  location  on  the  drum  is  compared 
■with  the  first  address  part  of  the  contents  of  reg¬ 
ister  C  every  woi^  time  until  a  match  is  obtained. 
Register  C  contains  the  entire  instruction.  This 
step  requires  a  minimum  of  one  word  time  and  a  max¬ 
imum  of  200  word  times. 

(5)  Execute  the  Instruction: 

The  operation  Indicated  in  the  instruction  is  per¬ 
formed.  The  time  required  for  this  phase  depends 
upon  the  type  of  operation  to  be  performed. 

(I4.)  Search  for  the  Hext  Instruction: 

The  address  of  the  next  available  storage  location 
on  the  drum  is  compared  -with  the  second  address  pert 
of  the  contents  of  regls-ter  C  until  a  match  is  ob¬ 
tained.  This  step  requires  a  minimum  of  one  -word 
time  and  a  possible  maximum  of  200  -word  times. 
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UNI  VAC  I 

Universal  Automatic  Computer  Model  I 


MANUFACTURER 

Remlcgtou  Band  Chlvac 

Division  of  Sperry  Band  Corporation 


APPLICATIONS 

Maiujfaoturer 

General  purpose  large  scale  digital  computing. 

Army  Map  Service 

Located  In  Ersklne  Hall,  Army  Map  Service,  the  sys¬ 
tem  is  used  for  Geodesy  photogrannaetry,  and  mapping 
ccmiputatlons.  Including,  e.g.  special  map  projections 
and  coordinate  systems,  least  square  adjustments  of 
triangulation,  traverse  computation  and  adjustment, 
transformation  of  rectangular  and  geographic  coordi¬ 
nates,  analytic  adjustment  of  aerial  photographic 
strips  and  blocks,  satellite  orhlt  cosqiutatlons,  geo¬ 
detic  and  mathematical  tables,  and  star  occultation 
computations. 

U.  S.  Havy  David  Taylor  Model  Basin 
located  at  the  David  Taylor  Model  Basin,  Carderock, 
Md.,  the  system  is  used  for  the  solution  of  naval 
engineering  problems,  solution  of  naval  logistics 
problems,  and  for  financial  management  analysis. 


Photo  by  Pranklln  Life  Insurance  Company 


Air  Itsiverslty,  MaxvreU  APB,  Alabama 
Located  at  Montgomery,  Alabama,  the  system  Is  used 
for  data  processing  of  all  educational  record  keeping 
Involved  in  administering  536,000  correspondence 
students  enrolled  under  the  auspices  of  the  Air  Uni¬ 
versity  Extension  Course  Institute  and  for  statisti¬ 
cal  reports  and  analysis  of  115,000  Air  Force  officer 
Jobs  and  records  to  aid  the  Air  Force  Educational 
Hequirement  Board  determine  qualitative,  college 
level,  eduoationtil  needs  for  Air  Force  officers. 

Bureau  of  the  Census,  Washington  25,  D.C. 

Located  In  Washington,  D.C.,  the  system  Is  used  for 
statistical  data  processing  for  current  surveys  of 
foreign  trade  and  other  programs  of  the  Bureau  of  the 
Census  and  for  service  work  for  other  Federal  agencies. 
Involving  editing  and  rearranging  of  Input,  sorting 
and  merging  of  records,  tallying,  tabulating,  and 
summarizing,  data,  computing  percentages,  medians, 
means,  wei^ts,  variances,  etc.  for  data,  and  arrang- 
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Ing  and  preparing  tables,  listings,  latels,  etc.  for 
high  speed  printer. 

Internal  Revenue  Service  Statistics  Division 
Located  in  Sultland,  Maryland  (U.  S.  Dept,  of  Commerce, 
Bureau  of  the  Census),  the  system  is  used  for  data 
edit,  sort,  merge,  and  compilation  of  statistical  data 
for  statistics  of  Income  puhllcations  on  economic 
aspects  of  husiness  and  individual  income  tax  returns. 

The  Chesapeake  &  Ohio  Railway  Company 
One  computer  located  at  400  TermineO.  Tower,  Cleveland 
1,  Ohio  and  another  at  Case  Institute  of  Technology, 
Cleveland,  Ohloj  they  are  used  for  payroll,  ffel^t 
revenue  accounting,  private  line  car  accounting,  and 
stockholder  records. 

The  Franklin  Institute  Computing  Center 
Located  at  separate  facilities  in  building  housing 
Science  Museum  and  Laboratories  for  Research  &  Devel¬ 
opment,  the  system  is  used  as  a  service  bureau.  Be¬ 
ing  a  service  b-ureau,  the  nature  of  the  workload  is 
constantly  changing.  During  the  three  and  one-half 
years  of  operation  we  have  handled  almost  every  con¬ 
ceivable  type  of  mathematical  and  data  processing 
application.  As .a  general  rule,  individual  research, 
engineering  and  mthematical  projects  have  numerically 
excbeded  strai^t  data  processing  jobs  while  the 
greater  overall  volume  of  machine  time  is  devoted  to 


Photo  by  Franklin  Life  Insurance  Ccm^any 

the  latter.  In  order  to  keep  programnlng  costa  at 
a  minimum,  extensive  use  is  made  of  the  Library  of 
Unlvac  I  Routines  whenever  possible.  Time  is  also 
made  available  on  an  open  shop  basis  and  users  and 
aretf  businessmen  are  encouraged  to  familiarize  them¬ 
selves  with  the  various  mathematical  compilers  and 
automatic  programming  routines  by  attending  one  or 
more  of  a  series  of  classes  periodically  conducted 
at  the  Center.  Business  applications  such  as  payroll 
reporting,  cost  account  reporting,  sales  statistical 
summarizatlons'  and  various  statistical  analyses  have 
been  done  for  a  number  of  firms.  Scientific  applica¬ 
tions  include  the  engineering  problem  solutions  from 
areas  such  as  helicopter  design,  nuclear  reactor  de¬ 
sign,  bearing  design,  geodetic  surveys  and  msuiy  others. 

The  Franklin  Life  Insurance  Company 
Located  at  800  South  Sixth  Street,  Springfield,  Ill., 
the  two  systems  axe  operated  back-to-back  applied  to 
Insurance  activities. 

Great  Northern  Railway  Compaiy 
Located  at  175  East  Fourth,  St.  Paul,  Minnesota,  sys¬ 
tem  is  used  for  material,  payroll,  car  records, 
frel^t  revenue  statistics,  Capital  expenditures, 
sales  statistics,  and  passenger  statistics  applica¬ 
tions. 
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University  of  Pennsylvania  Computing  Center 
She  Univac  I  System  is  being  used  by  the  University 
for  a  variety  of  research  problems  and  for  commercial 
applications. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  nuniber  system  Binary  coded  decimal 

Decimal  digits^ord  12  (11  plus  sign) 

Decimal  dlglts/lnstructlon  6 

Instructions/word  2 

Instructions  decoded  65 

Instructions  used 

Arithmetic  system  Fixed  point 

Instruction  type  One  address 

Humber  range  Between  -1  euid  +1 

Floating  point  is  performed  by  sub-routines  supplied 
with  the  computer.  The  decimal  point  occurs  at  the 
right  of  the  sign  digit. 


Photo  by  Pacific  Mutual  life  Insurance  Company 

ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Microsec  Microsec 

Add  525  282.6 

M-t  2,150  1,90T.6 

Div  5,950  5, TOT. 6 

Construction  5,000  vacuum  tubes 

Rapid  access  word  registers  4 

Basic  pulse  repetition  rate  2.25  Mo/sec 

. Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

The  ln^n^mum  storage  access  time  is  40.4  microseconds. 
The  maximum  storage  access  time  4o4  microseconds. 

"  STORAGE 

Manufacturer 

No.  of  No.  of  Access 

Medium  Words  Digits  Microsec 

Acoustic  Delay  Line  1,000  12,000  40.4  to  4o4 

The  acoustic  medium  is  mercury.  If  average  access 
time  is  5  word  times,  the  average  access  time  would 
be  202  microseconds. 

All  users  have  1,000  words  of  mecury  delay  line 
memory. 
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-  Photo  by  David  laylor  Model  BaBin 


Franklin  Life 

10  words  of  information  are  stored  serially  in  a 
memory  channel  which  is  400  microseconds  long. 

Access  time  may  he  materially  reduced  from  200  micro¬ 
seconds  average  if  minimum  latency  programming  is 
employed. 

Great  Morthern 

Ho.  of  Ho.  of  Access 
Media  Words  Digits  Microsec 

Mercury  Delay  Memory  1,000  12,000  40  min 

!)■  One  Word  Mercury  ^  UO 

Delay  Registers 

1  Two  Word  Register  2  2k  80 

1  Ten  Word  Register  10  120  400 

Input -output  storage  areas  give  an  additional  60 
words  or  720  digits  each  of  storage.  . 

INPUT 

Manufacturer 

Media  Speed 

Magnetic  Tape  12,800  char/sec 

(UHISERVO  I) 

Keyboard  Manual 

Unityper  II  Keypunching  50  ohar/in  density 

Verifier  Keypunching  Verifies  Unityper 

II  recording 


80  Column  Card-to-  240  char/mln  120  ohar/in  density 
Tape  Converter 

90  Column  Card-to-  240  chax/min  120  char/in  density 
Tape  Converter 

Paper  Tape  to  200  char/sec  5,  6  or  7  channel 

Magnetic  Tape  code 

Converter 

Magnetic  Tape  to  90  char/sec  Speed  dependent 
Magnetic  Tape  '  tqfcn  coinmmlcatlon 

Transrecorder  facilities 

Army  Map  Service 

Media  Speed 

Magnetic  Tape  (on-line)  12,800  char/sec 

Uniservo  I  -  metallic  tape  only  used 
Keyboard  (on-line)  Manual  typing 

Unityper  II  (off-line)  Manual  typing 

80  Col.  Card-Tape  24G' cards/min 

Converter  (off-line) 

One  80  col.  card  converted  to  10  word  item  on  tape 
David  Taylor 

Magnetic  Tape  100  In/sec  10  Unlservos 

Air  University 

Cards-to-Magnetlc  Tape  100  cards/min 

Throu^  card  to  tape  converter 
Typing-to-Magnetlc  Tape  40  words/mln 

Throu^  Unityper 
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Media  Speed 

C  and  0 

Metallic  Tape  100  in/sec 

Franklin  Institute 

Magnetic  Tape  12,800  char/sec 

Plastic  Tape  12,800  char/sec 

System  modified  to  read  16,000  char/sec  on  contin¬ 
uous  read. 

iVanklin  Life 

Magnetic  Tape  (metal)  7,200  char/sec 

(Both  systems)  Assumes  tape  limited  program 


OUTPUT 


Manufacturer 

Media 

Uni servo  I  1 

Printing  Unit 
Uniprinter 

High  Speed  Printer 

Tape-to-Card  Converter 

Magnetic  Tape  to  Paper 
Tape  Converter 
Magnetic  Tape  to  Magnetic 
Tape  Transrecorder 


Photo  by  Wright -Patter son  Air  Force  Base 

Jfedia  Speed 

Army  Map  Service 

Magnetic  Tape  (on-line)  12,800  char/sec 
Uniservo  I  -  metallic  tape  only  used 
Typevriter  (on-line)  10  char/sec 

Hi^  Speed  Rrinter  600  lines/min 

(off-line) 

120  char/line  -  51  printable  characters 
Point  Plotter  (off-line)  Up  to  50  pts/min 
l|.0"x4o"  plot  table  -  magnetic  tape  input 
Some  non-standard  symbols  on  High  Speed  Printer, 
such  as  Greek  letters,  degree  symbol. 

David  Taylor 

Magnetic  Tape  100  In/sec 

Rem  Rand  High  Speed  Printer  600  llnes/mln 


Speed 

,800  char/sec 
10  char/sec 

10  char/sec  20  char/ in 
density 

600  llnes/mln  1;50  char/ 
line  (max) 
120  cards/min  80  column 
cards 

50  char/sec  5>  6  or  7 

channel  code 
90  char/sec  Speed  de¬ 
pendent  upon 
communication  facilities 


(off-line) 

Uniprlnter 


120  char/line 
10  char/sec 


Air  University 

Tape-to-Card  100  cards/min 

Tape-to-Printer  600  llnes/mln 

C  and  0 

Metallic  Tape  100  in/ sec 

Franklin  Institute 

Magnetic  Tape  12,800  char/sec 

Plastic  Tape  12,800  char/sec 

System  modified  to  write  16,000  char /min  on  contin¬ 
uous  write. 
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Media  Speed. 

Franklin  Life 

Magnetic  Tape  (metal)  7j200  ohar/seo 

(Both  systems)  Assumes  tape  limited  program 


CIRCUH  ELEMENTS  OF  ENTIRE  SYSTEM 

Tubes  5^200 

Tube  types  15 

Crystal  diodes  18,000 

Army  Map  Service 

The  tube  types  used  throughout  the  entire  system  in¬ 
clude  the  25L6,  6AN5,  TAKT,  6AU6,  6be6,  6snt,  6x5, 
6AKT,  28D7,  807/  829B,  2050,  5651,  5687,  6AL5,, 

6AK5,  6AH6,  5Vli,  5E>^,  to52,  3C25,  8008.  The  system 
includes  the  computer,  power  supply,  supervisory 
control,  printer  and  8  Uniservos. 

Franklin  Life 

Approximately  50/^  of  the  tube  complement  are  251^' a. 
Each  of  ten  Uni servos -(tape  handlers)  are  separate 
and  interchangeable. 


Photo  by  Wright  Patterson  Air  Force  Base 

CHECKING  FEATURES 

Manufacturer 

Duplicate  circuitry  for  checking  results  of  compu¬ 
tation  and  comparison. 

Odd-even  pulse 

Bead-in  and  read-out  pulse  check  on  the  720-digit 
auxiliary  storage. 

Three  minute  Interval  pulse  check. 

Automatic  re-read  provides  for  reading  a  block  from 
the  tape  again  when  the  first  reading  indicates  an 
error.  Marginal  cheeking  causes  weak  tubes  to  fall 
during  scheduled  maintenance  instead  of  diirlng  pro¬ 
duction  time. 

Army  Map  Service 

Trouble  shooting  and  indicating  checks  oh  this  sys¬ 
tem  include: 

DC  fault  test  and  locator 
Primary  alarm  circuits 
Audio  check 

Mercury  tank  heater  monitor 
Storage  checker 
Checking  circuits 
Margiiml  check 

Function  table  checker  and  neon  bank 
Duplicate  arithmetic  circuits 


s 


981 


UHIVAC  I 


i 


Photo  hy  Wrlght-Patterson  Air  Force  Base 


Test  bench  and  various  test  equipments 

2  modifications  for  checking  purposes 

ACC  voltage  monitor  either  by  meter  or  scope 

Every  character  has  an  odd  number  of  pulses.  Odd- 
even  checkers  on  input  and  output  buffers  and  in 
other  circuits  within  the  machine.  Other  automatic 
Internal  checking  features  also  included. 

David  Taylor 

Checking  simmarlzed  as  parity,  comparison  and  count¬ 
ing. 

Franklin,  Institute  &  Univ.  of  Ceilifomia 
Radiation  Laboratory 

Parity  check  throughout  system,  character  count  on 
each  block  of  input  and  output,  and  parallel  comput- 
ing  . 

Franklin  Life 

No  programmed  checks  are  used  in  normal  operation, 
except  during  maintenance  time,  because  of  the  com¬ 
prehensive  hardware  checking  circuits  mentioned  above. 

Odd-even  check  of  each  decimal  digit  transferred 
within  main  computer  and  of  digits:  coming  from  or 
going  to  magnetic  tape. 

Duplicated  circuits  of  all  arithmetic  operations 
and  most  control  functions. 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Power,  computer  8l  Kw  90  KVA  O.98  pf 
124.5  KVA  w/lO  Unlservos  and  power  supply 
Volume,  computer  945  cu  ft 

Area,  computer  16  ft  x  22  ft 

Height,  computer  8  ft  6  9/16  in 

Width,  computer  l4  ft  3  5/8  iu 

Depth,  computer  7  ft  10  in 

Weight,  computer  l6,686  lbs 

Capacity,  air  conditioner  35  Tons 

The  choice  of- air  conditioner  is  optional  with 
customer.  A  closed  chilled-air  system  cools  the 
Central  Computer  Group  and  heavy  auxiliaries.  Chilled 
water  must  be  supplied  at  a  temperature  from  45  to 
50°  with  controls  to  the  Power  Supply  and  the  Central 
Computer.  The  Central  Computer  and  the  Power  Supply 
Chit  require  55  Tons  of  refrigeration. 

Franklin  Institute 

Center  on  first  floor  of  Museum  building;  air  condi¬ 
tioning,  power  supply,  etc.  routed  from  basement  to 
direct  overhead.  Vinyl  tile  floor,  acoustical  cell¬ 
ing.  Adjacent  theater,  viewing  platfoi-m  and  progress 
of  mathematics  exhibit  Included  in  air  conditioning 
requirements.. 


€» 


UNIVAC  I 


k-  ' 


Army  Map  Service 

Power,  computer  125  KVA 

Room  size,  computer  1,400  sq  ft 

(Not  including  peripheral  equipment  or  personnel) 
Capacity,  air  conditioner  50  Tons 

Weight,  computer  19,000  Ihs 

False  ceiling  installed  -  return-air  ducts  above 
false  ceiling.  No  false  floor  -  cabling  between 
equipment,  and  input  air  ducts,  suspended  from  ceil¬ 
ing  of  floor  below.  Control  system  cooled  by  air 
system  rather  than  chilled  water  -  automatic  controls 
to  switch  between  direct  outdoor  air  and  internal 
re-olro\ilating  conditioned  air  depending  on  outside 
temperatures.  Computer  designed  for  2-phase  power- 
80  KVA  Scott  transformer  used  to  convert  from  5- 
pbase. 


David  Taylor 

Power,  computer  129-5 
Volume,  computer  11,000 
Volume,  air  conditioner  4,200 
Area,  computer  1,000 
Area,  air  conditioner  600 
Room  lEize,  computer  20 
Room  isize,  air  conditioner  "  4o 
Floor  loading  100 
Capacity,  air  conditioner  35' 
Weight,,  computer  29,653 


KVA 
cu  ft 
cu  ft 
sq  ft 
sq  ft 

ft  X  50  ft 
ft  X  15  ft 
Ibs/sq  ft 
Tons 


Photo  by  Wright-Patterson  Air  Force  Base 
Air  University 

Power,  computer  ITO  KVA 

Area,  computer  50  ft  x  70  ft 

Area,  air  conditioner  12  ft  x  30  ft 

Capacity,  air  conditioner  55  Tons 

Weight,  computer  40,500  lbs 

False  floor,  air  conditioning,  and  power  cubicle. 
Bureau  of  the  Census 

Power,  computer  124  Kw  125  KVA  0.9  pf 


Volume,  computer 
Area,  computer 
Room  size,  computer 
Floor  loading 
Weight,  computer 


10,660  cu  ft 
1,666  sq  ft 

50  ft  X  34  ft  X  10  ft 
167-295  Ibs/sq  ft 

29,863  lbs  each 
Air  conditioning  is  part  of  Integrated  system. 
Separate  figures  not  available. 

Univae  I,  Serial  1  -  Partitioning  area  from  larger 
open  space.  Construction  of  fire  walls  and  provision 
of  fire  doors.  Drilling  holes  in  10  inch  concrete 
floor  for  air  passages;  one  2  ft  x  7  ft  and  three 
2  ft  X  2  ft.  Installation  of  intake  grills  and  ex¬ 
haust  plenum.  Construction  of  fan  room  on  floor 
below  computer.  Run  of  power  wiring  conduits  from 
basement  to  third  floor. 

Univao  I,  Serial  13  -  Area  provided  for  in  prepara¬ 
tion  for  Serial  1.  Required  only  the  addition  of 
necessary  power  conduits  and  chilled  ■water  lines  from 
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■basement  to  third  floor. 

C  and  0 

Pover,  con^ter  150  KVA  0.9  pf 

Power,  air  conditioner  35  Amps  at  WOV 

Volume,  con^iuter  2,322  on  ft 

Volume,  air  conditioner  6OO  cu  ft 
Area,  computer  391  sq^  ff 

toea,  air  conditioner  100  sq  ft 

Eoom  size,  computer  1,200  sq  ft 

Eoom  size,  air  conditioner  I70  sq  ft 
Floor  loading  .  175  Its/ sq  ft 

250  lbs  concen  max 
Capacity,  air  conditioner  50  Tons 
Weij^t,  computer  28,040  lbs 

Building  of  concrete  and  steel  construction;  power 
fed  through  3-inch  conduit  from  power  distribution 
equipnent  located  on  floor  below  computer;  lucite 
false  celling;  room  air  conditioning  through  vents 
in  ceiling;  cable  channels  recessed  into  concrete 
floor. 

Franklin  Life 


Power,  computer  125  Kw  I30  KVA 

Power,  air  conditioner  II5  KVA 

Volume,  computer  955  ou  ft 

Volume,  Servo  System  I50  cu  ft 

Area,  computer  113  sq  ft 

Area,  Servo  System  30  sq  ft 


0.96  pf 


Photo  by  Franklin  Life  Insurance  Company 

Floor  loading  I50  Ibs/sq  ft 

Capacity,  air  conditioner  60  Tons 

ffei^t,  computer  16,800  lbs 

Cut  7  holes  through  adjoining  walls  of  two  build¬ 

ings  to  allow  usage  of  attic  room  of  one  building 
as  switchgear  room.  Eemoved  pEirt  of  false  ceiling 
to  run  power  and  water  lines  to  the  computer.  Built 
cement  block  room  on  the  roof  of  adjacent  building 
to  house  air  conditioning  equipment. 

Franklin  Life 
Same  requirement  as  above. 

Removed  4  feet  of  wall  between  'two  windows  to  allow 
sections  of  the  central  computer  to  be  craned  in. 
Qaclosed  39O  sq  ft  of  floor  area  for  switchgear  room. 
Removed  part  of  false  celllnK  to  allow  room  for  com¬ 
puter.  Eemoved  portion  of  false  ceiling  temporarily 
to  lam  power  from  switchgear  room  to  computer  and  to 
run  chilled  water  lines.  Installed  air  conditioning 
equipment  in  basement. 

Great  Northern 

Power,  computer  I30  KVA  O.92  pf 

Power,  air  conditioner  40  KVA  O.92  pf 

Volume,  computer  955  ou  ft 

Area,  computer  1,650  sq  ft 

Eoom  size  1,962  sq  ft 

Floor  loading  80-125  Ibs/sq  ft 

167  Ihs  concen  max 
Weight,  computer  16,686  lbs 
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Air  conditioning  system  is  chilled  water  for  cool¬ 
ing  computer,  power  supply  and  auxiliary  equipment. 

3  inch  pipe  columns  installed  from  ceiling  to  floor 
on  floor  helow  computer. 

PRODUCTION  RECORD 

Humber  produced  to  date  48 

Delivery  Time  Availability  basis 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer 

Base  Monthly  Rental  Outright  Sale  Price 
Description  1  Shlft-5  day  week  P.  0.  B.  Factory 


UHIVAC  I  Cen¬ 
tral  Computer  w/ 
Power  Supply  & 
Supervisory  Con¬ 
trol  Desk 

$15)390 

$750,000 

UHISERVO  I 

'320 

18,000 

UHIIBIHTER 

390 

22,000 

UHIT7PER  II 

90 

4,500 

High  Speed  Printer 

3)500 

185,000 

Card-to-Tape  Unit 
(47  Character  Code) 

2,520 

.•  142,100 

Card-to-Tape  Unit 
(38  Character  Code) 

2,500 

— - 

Tape-to-Card  Unit 

2,500 

130,000 

Perforated  Tape -to - 
Magnetic  Tape  (ITM) 
Converter 

1,800 

108,000 

Magnetic  Tape -to - 
Perforated  Tape 
(MEP)  Converter 

1)500 

90,000 

_ Prices  quoted  above  subject  to  change  without  notice. 
Rental  charges  include  maintenance  service,  spare  parts 
and  test  equipment.  Separate  maintenance  contract 
and  maintenance  advisory  service  contract  available 
to  purchaser Si  of  UHIVAC  Systems. 

Army  Service 
Basic  System 

Central  computer,  8  Uniservos,  hl^  speed  printer, 
and  3  Unityper  II's  cost  approx.  $600,000  (1952  price) 
(also  2  Unltyper  I's,  4  Unlprihters  -  no  longer  used). 

Rental  Rates  for  Additional  Equipment  -  ■ 

80  Col.  Card-Tape  Converter  $2,520/month.  IBM  Card 
Equipment  -  six  024  Keypunches,  one  O83  Sorter,  one 
089  Collator,  one  40T  Tabulator,  one  514  Reproducer, 
and  one  55T  Interpreter  rents  for  $l,900/month. 

Maintenance  service  is  approx.  $9, TOO/month  for 
seventeen  8-hour  operational  shifts  per  week. 

David  Taylor 
Cost  of  Basic  System 

Central  Processing  Unit,  10  Unlservos,  Uniprinterj 
and  2  Unltyper  I.  were  purchased  at  a  total  cost  of 
$1,000,000. 

Cost  for  Additional  Equipment 
Card  to  Tape  Converter  185,000 
Rental  Rates  for  Additional  Equipment 
1  Unltyper  II  90/month 

Rem  Rand  High  Speed  Printer  5»  300/month 

Service  contract  with  Rem  Rand,  approx.  $8,000/iao. 

Air  University 
Cost  of  Basic  System 

UHIVAC  Main  Computer  and  11  Servos  -  $500,000  (pur¬ 
chased  in  1952 )• 

Cost  of  Additional  Equipment 
Card  to  Tape  Converter,  High  Speed  Printer,  Unltyper- 
Verlfier,  and  3  Unltypers  -  $355,000. 

Rental  Rates  for  Adiiitional  Equipment 
Tape  to  Card  Converter  2,385/month 

Maintenance  cost  $75,000  per  year  (3  shifts). 


Bureau  of  the  Census 
Basic  System 

2  Unlvac  I,  10  tape  units  each,  non-expendable  parts, 
test  equipment,  site  preparation  and  installation. 
Initial  parts  Inventory  $1,857^000  total 
Additional  Equipment 

Ho  longer  in  use:  2  low  speed  printers,  1  card-to- 
tape  converter,  1  Unltyper,  Mod.  1. 

Remaining  in  use:  1  high  speed  printer,  1  Unltyper, 

1  extra  print  head,  1  printer  buffer  $271)000. 

3-shirt  maintenance  contracts  for  each  of  2  Unlvac 
I  Computers  at  standard  Remington  Rand  rates. 

C  and  0 

Terminal  Tower,  Cleveland 
Own  Central  Computer  &  Servos  -  cost  $873)000 
Own  1  Hif^  Speed  Printer  -  cost  130,000 

Lease  1  High  Speed  Printer  -  4,700/mDnth 

lease  1  CarcL-to-Tape  Converter-  2,605/month 

Lease  1  Tape-to-Card  Converter-  2,500/month 

Lease  1  Unltyper  -  90/month 

Maintenance  contract  on  computer  and  servos  - 
$8, 000/month. 

Maintenance  contract  on  1  high  speed  printer  - 
$500/month. 

Case  Institute  of  Technolow,  Cleveland 
Central  Computer  and  Servos  (2-8  hour  shifts) 

$26, 950/month. 

Prankling  Life 
Basic  System 

1  Unlvac  I  Computer  (lO  Servos),  2  high  speed  printers, 
and  20  Unltypers  (exclud.  installation)  cost  $1,200,000. 

All  maintenance  is  performed  by  Prankling  Life,  per¬ 
sonnel  . 

Franklin  Life 

1  Unlvac  I  System  (lO  Se:^os)  excluding  installation 

cost  $500,000.  ”  ^ 

All  maintenance  is  performed  by  Franklin  Life  per¬ 
sonnel. 

Great  Horthern 

Unlvac  Computer,  10  Servos,  and  console  cost 

$1,000,000. 

High  speed  printer-  600  lines  per  minute,  card-to- 
tape  converter  cost  $500,000. 

Service  contract  -  Computer  2  shifts  $5,3105  printer 

2  shifts  $1,522,505  Card  to  tape  1  shift  $740. 


PERSONNEL  REQUIREMENTS 

Manxifacturer 

The  number  of  engineers,  technicians,  and  operators 
required  depends  upon  the  equipment  complement  of  the 
Unlvac  System  and  the  shift  operation. 

Army  Map  Service 

>  Three  8-Hbur  Shifts 

Supervisors  6 

Analysts  .  8 

Programmers  15 

Clerks  3 

Operators  6 

Engineers  '  1 

In-Output  Oper  11 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  basic  training  by 
equipnent  manufacturers  (e.g.  Rem  Rand  programning, 

IBM  card  equip  operation),  on-the-job  training  by 
experienced  personnel  and  supervisors,  advanced  train¬ 
ing  -  university  courses  in  mathematics,  etc.,  and 
Peraonnel  Division  training  facilities  for  supervisory 
training. 

Central  Commter  operating  3  shifts  6  days/week. 

Peripheral  ^ In -output)  equip  operating  1  shift  6/ 
days, 

Programming  -  1  shift  5  days. 
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Present  Organization- Structure 
Present  .fcitliorized  Strength  -  $2 

Programming  Br,-18  Applications  Computing  Br  -  29  , 
Chief,  Asst  Chief,  Research  Br.  Chf,  Asst  Chf,  Adm 
Cleric-Typist  1  Clerk-Tape  Lihrarian 

15  Programmers 


Operations  Unit 
1  Supervisor 


T  Project  Mathematicians 


6  Systems 
Operators 


In-Out  Oper 
1  Asst  Supvr 


6  Input  Equip  Oper 


5  Output  Equip  Oper 


Division  programmer. 

Prograrmiing  course  presented  hy  other  owners  such 
as  Bureau  of  the  Census. 

C  and  0 

Five  8-Bbur  Shifts 

Supervisors  J 

Analysts  6 

Programmers  11 

Clerks  8 

Operators  8 

Engineers  J 

Technicians  4 

In-Output  Oper  6 

Personnel  are  for  two  systems. 

-Operation  tends  toward  closed  shop. 

Computer  operators  trained  hy  manufacturer,  auxil- 


David  Taylor 

iary  equipment  operators 

trained  on-the-Job.  -  ! 

One  o-Hbur  Shift 

Franklin  Institute 

Used  Hecommended 

One  8-Hour 

Two  8 -Hour 

Three  8-Hbur  ] 

Analysts 

8 

8 

Shift 

Shifts 

Shifts  1 

Progr  mers 

12 

12 

U  Rec 

U  Rec 

u 

Rec  1 

Code; 

0 

0 

Clerks  1  1 

1  2 

1 

2 

Clerks 

0 

0 

Lihrarians  0  1 

0  1 

0 

1 

Lihrarians 

0 

1 

(Operators  2  2 

4  4 

5 

6 

In-Output  Oper 

1 

3 

Engineers  1  1 

1  1 

1 

1 

(deration  tends  toward  closed  shop. 

Technicians  3  3 

5  5 

6 

6 

Methods  of  training  used  include  on-the 

-Joh  and  hy 

Tape  Hand  0  0 

0  0 

0 

0 

the  manufacturer. 

(^ration  tends  toweird 

closed  shop. 

Air  University 

Methods  of  training  used  includes:  programmers  -  1 

Three  o-Hbur  Shifts 

formal  classes  plus  studyj  maintexiance 

and  operations-  1 

Supervisors 

1 

informal  classes,  study  and  on- Job  training.  1 

Programmers 

4 

Franklin  Life 

Clerks 

1 

One  8-Hour 

Two  8-Hour 

Three  8-Hour  1 

Operators 

7 

Shift 

Shifts 

Shifts 

Technicians 

5 

Supervisors  1 

1 

1 

Operation  tends  toward  closed  shop. 

-toalysts  1 

Methods  of  training  used  includes  on-the-Joh  train- 

Programmers  8 

Ing.  Programmers  attended  manufacturer's 

programming 

Coders  6 

school. 

Clerks  50 

Bureau  of  the  Census 

Lihrarians  1 

Three  8-Hour  Shifts 

Operators  2 

2 

2 

Supervisors 

3 

^gineers  2 

1 

1 

-Analysts,  programmers  &  coders 

20 

Technicians  2 

2 

2 

Clerks 

5 

In-Output  Oper  20 

10  (4  hrs) 

Lihrarians 

2 

The  same  staff  of  employees  is  used  to  maintain  j 

Operators 

9 

programs  and  operate  hoth  computers. 

Engineers 

1 

(deration  tends  toward  open  shop. 

Technicians 

10 

Methods  of  training  includes  on-the-Job  training  1 

In-Output  Oper 

6 

with  an  experienced  employee. 

Tape  Handlers 

10 

Great  Northern 

Other 

1 

Two  8-Hour  Shifts  I 

Programmers  shown  are  customer  employees;  technicians 

Used 

Recommended  I 

are  contract  maintenance  employees;  tape  handlers  are 

Programmers 

1 

customer  employees. 

C4>eratorB 

2 

(deration  tends  toward  open  shop. 

Engineers 

4- 

5 

Training  Branch  conducts,  formal  classroom  sessions 

Technicians 

1 

2 

for  programmers,  operators  (followed  hy  on-the-Joh 

In-Output  Oper 

3 

training)  executive  orientation^ 

hrush-up 

seminars. 

Tape  Handlers 

1 

Classroom  and  on-the-Joh  training  are  also  conducted 
for  engineers  and  technicians. 

Internal  Revenue 

One  8 -Bout  Shift. 


Supervisors 

Analysts 

Programm'irs 

Clerks 

Lihrarians 

In-Output  Oper 

Tape  Handlers 


Used 

1 

'  4 

15 

5 

2 

5 

1 


Recommended 

"6 

20 

4 
2 

5 

2  to  4 


Programming  courses  provided  hy  manufacturer  when 
avallahle. 

Programming  course  presented  hy  an  experienced 
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Operators  and  tape  handler  schooled  hy  equipment 
manufacturer.  The  machine  is  serviced  hy  the  manu¬ 
facturer. 

RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Manufacturer 

Reliahility  and  operating  experience  are  based  on 
several  years  records.  Using  the  formula  "Avallahle 
Operating  Time"  minus  "Lost  Time"  divided  hy  "Sched¬ 
uled.  Operating  Time",  cumulative  performance  of  the 
UNIV-AC  I  Central  Computers  averages  93.056. 
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Army  Kap  Service 

Good  time  125  Hburs/Week  (Average) 

Attempted  to  rmi  time  I36  Hburs/vreek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.92 
Atove  figures  based  on  period  from  1957  to  present 
Passed  Customer  Acceptance  Test  Apr  52 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  , 

Small  increments  of  time  occasionally  made  available 
for  other  Dept,  of  Defense  offices  (usually  Corps  of 
Ehgrs  agencies),  only  when  specifically  so  directed 
by  higher  authority  (Office  of  Chief  of  Engrs,  U.  S. 
Army). 

David  Taylor 

Good  time  lllf  Hburs/lfeek  (Average) 

Attempted  to  run  time  120  Hburs/Week  (Average) 

Operating  ratio  (Oood/Attempted  to  run  time)  0.95-0.97 
Above  figures  based  on  period  1  Jul  59  to  3I  May  60 
Passed  Customer  Aeceptance  Test  Apr  53 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations  , 

Air  University 

Good  time  80  Hburs/Week  (Average) 

Attempted  to  run  time  100  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.80 
Above  figures  based  on  period  from  Jan  60  to  Jul  60 
Time' is  available  for  rent  to  qualified  outside  or¬ 
ganizations  . 

System  was  first  installed  in  Pentagon  in  1952.  It 
was  moved  to  ^fexwell  APB  in  1958. 

Bureau  of  the  Census 

Good  time  (each  machine)  I37  Hburs/Week  (Average) 
Attempted  to  run  time  l5-8  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.926 
Above  figures  baaed  on  period  3  Apr  60  to  23  Apr  60 
Passed  Cusotmer  Acceptance  Test:  Serial  1  (5l)jl3  (55) 
Time  is  not,  available  for  rent  to  outside  organiza¬ 
tions. 

Good  time  includes  lost  time  from  non-machine  causes. 
Atten^ited  to  run  time  excludes  scheduled  maintenance. 
Figures  are  for  each  machine. 

C  and  0 

Average  error-free  running  period  Sk  Hours 

Good  time  I86  Hours/Week  (Average) 

Attempted  to  nin  time  I92  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.97 
Above  figures  based  on  period  from  Mar  57  to  Jun  60 
Passed  Customer  Acceptance  Test  Feb  56 
Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations. 

E.  I.  du  Pont  de  Hemours  and  Company 
Average  eiTor-free  running  period  168.6  Minutes 

Good  time  5,707  Hburs 

(Scheduled  minus,  Down  Time  minus  All  Lost  Time) 
Attempted  to  run  time  5,895  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.95 
Above  figures  based  on  period  23  Dec  55  to  20  Deo  56. 
Passed  Customer  Acceptance  Test  10  Apr  55 
Franklin  Institute 

Good  time  57  Hburs/Week  (Average) 

Attempted  to  run  time  60  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  to  nm  time)  O.95  to  1.0 
Above  figures  based  on  period  from  Jan  57  to  Jan  60 
Passed  Customer  Acceptance  Test  Jan  57 
Time  ',s  available  for  rent  to  outside  organizations. 

The  machine  is  available  on  an  hourly  rental  basis 
and  only  good  time  is  oharageablbj  no  minimum  time 
requirement  exists. 


Hourly  Rates  for  Use  of  Computer  and  Peripheral 

Equipnent 

Compiiter  (UNIVAC  l) 

Hburs/Fiscal  Month 

Dollar s/Hbur 

less  than  22 

120 

22  and  between  22  and  44 

115 

44  and  between  44  and  88 

110 

88  and  between  88  and  I76 

105 

176  and  up 

100 

Unltyper  or  Keypunch 

3 

High  Speed  Printer 

15 

Card-to-Tape  Converter 

10 

Uniprinter 

5 

The  above  rates  include  good  machine  time  and  an 
operator  and  use,  of  a  large  library  of  routines. 
Reasonable  quantities  of  accompanying  delea’ring  and 
bursting  of  multiple-part  forms  are  performed  with¬ 
out  charge. 

Customer  is  billed  for  time  used  to  the  nearest 
minute.  No  minimum  charge. 

Discount 

A  ten  (10)  percent  discount  will  be  allbwed  on 
Unlvac  I  Computer  billing  for  those  contracting  for 
22  or  more  hours  in  any  fiscal  month,  subject  to 
the  following  provision.  A  contract,  purchase  order, 
or  the  equivalent  must  be  in  effect  prior  to  the  be¬ 
ginning  of  the  month  of  machine  use  for  a  specified 
amount  of  time  that  will  be  paid  for  by  the  customer 
whether  used  or  not.  The  discount  will  be  allowed 
on  the  specified  amount  of  Univac  I  Computer  time 
only,  regardless  of  the  acutal  amount  of  time  used. 
Time  used  in  excess  of  that  contracted  for  in  this 
way  will  not  be  subject  to  the  discount.  The  dis¬ 
count  does  not  apply  for  peripheral  equljment  usage. 

Services  of  Additional  Personnel 

The  services  of  additional  personnel  are  available 
for  analysis,  programming,  coding  and  Instruction  or 
training  of  others  on  scientific  or  Industrial  appli¬ 
cations  at  the  following,  direct  labor  hourly  rates 
which  are  subject  to  our  standard  overhead  rate: 

Senior  Methods  Analyst  $5 

,  Methods  Analyst  i- 

Programmer  3 

Supplies 

The  hourly  rates  listed  above  include  the  normal 
use  of  magnetic  tape  and  continuous  forms.  Tabula¬ 
ting  cards,  special  foims  and  other  supplies  are  not 
Included  and  all  such  materials,  including  tapes  to 
be  retained'  jy  the  customer,  will  be  billed  at  prices 
currently  in  effect  and  will  represent  an  additional 
charge . 

Estimates 

Estimates  or  proposals  are  furnished  upon  request 
at  no  cost  or  obligation.  Proposals  can  be  based 
on  a  cost  plus  overhead,  time  and  services,  or  fixed- 
price  basis. 

Agreements 

We  will  start  on  receipt  of  your  contract,  purchase 
order,  or  written  go-ahead.  Operation  is  on  a  4,  4, 

5  week  quarter.  Fiscal  January  i960  ends  January  29. 
Billing  is  monthly  xmless  specified  otherwise. 

Inquiries 

Inquiries  should  be  addressed  as  above  or  call 
LOcust  4-3600,  Ext.  246  (Philadelphia  3,  I^.). 

Effective  Date 

This  rate  schedule  is  effective  1  January  i960,  and 
is  subject  to  change. 
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IVanklin  Life 

Good  time  12T  Hburs/Week  (Average) 

Attempted  to  run  time  l48  Hours/Week  (Average) 

(derating  ratio  (Good/Attempted  to  run  time)  O.867 
Above  figures  based  on  period  1  Jan  60  to  1  Apr  60 
lime  is  available  for  rent  to  outside  organizations. 

Franklin  Life 

Good  time  I58  Hburs/Week  (Average) 

Attempted  to  run  time  IW  Bburs/tfeek  (Average) 

Operating  ratio  (Oobd/Attempted  to  run  time)  0.9^ 
Above  figures  based  on  period  1  Jan  59  to  3I  Deo  59 
Passed  Customer  Acceptance  Test  I5  Mar  55 
Time  is  available  for  rent  to  outside  organizations. 

General  Electric  Company- 

Good  time  82.9  Hburs/Week  (Average) 

Attempted  to  run  time  93-9  Hburs/tfeek  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  O.872 
Above  figures  based  on  period  2  Sep  56  to  23  Deo  56. 

The  "Good!'  tlme/week  indicated  above  does  not 
include  re-run  time.  Good  time  is  defined  as  the 
time  that  the  Uni-vac  -was  producing  good,  usable  out¬ 
put  that  did  not  have  to  be  redone  for  any  of  a  num¬ 
ber  of  reasons  ■  associated  with  tape  or  machine  mal¬ 
functions. 

Great  Horthern 

Good  tlmei  76  Hours/Vfeek  (Average) 

Attempted  to  run  time  80  Hours/Vnek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  0.95- 
Above  figures  based  on  period  from  Oct  58  'to  present 
Passed  Cus-tomer  Acceptance  Test  Mar  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

System  is  operated  2  shifts  per  week. 

New  York  University,  ABC  Facility 
Good  time  3>7*t-0' Hours 

Attempted  to  run  time  i^,081^  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  O.9I 
Above  figures  based  on  period  from  Jan  58  to  Jul  56 
Passed  Customer  Acceptance!  Hov  52 

These  figures  were  essentially  constant  for  two 
and  one -half  years. 

.-Pacific  Mutual  Life  Insurance  Comnany 
Operating  ratio  (Good/Attempted  to  run)  Exceeds  O.90 
Above  figure  beuaed  on  period  from  Oct  55  to  Bee  56 
University  of  California  Radiation  Laboratory 
Average  error-free  running  period  5*5  Hours 

Good  time  l,8l6  Hours 

Attempted  to  run  time  2,000  Ho-urs_ 

Operating  ratio  (Good/Attempted  to  run  time)  0.91 
Above  figures  based  on  period  1  Jul  56  to  30  Sep  56 
Passed  Customer  Acceptance  Test  I9  Nov  52 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 

Library  and  compiler  routines  for  mathematical 
and  commercial  use  and  service  routines  for  mainte¬ 
nance  use  are  available  to  customers. 

In  addition  -to  the  checking  circuits  In  the  Central 
Computer,  the  Card-to-Tape  Converter,  the  Tape-to- 
Card  Converter  and  the  High  Speed  Printer  contain 
built-in  checking  features. 

Design  features  which  faclll-tate  maintenance  in¬ 
clude  accessibility  of  chassis  through  doors  in  the 
casework  and  accessibility  of  interwirlng  between 
chassis  from  inside. 

Simultaneous  reading,  -writing  and  computation  are 
possible  due  to  built-in  buffer  units. 

Uni /ac  can  read  from  one  Unlservoj  -write  on  a 
second,  and  rewind  a  third.  Unless  there  is  another 
read,  write  or  re-wind  instruction  Immediately  follow¬ 
ing,  V/nlvac  may  continue  to  compute  while  the  reading. 


writing,  and  rewinding  operations  are  being  performed. 
Amoy  Map  Service 

Only  metallic  tape  is  used  -  on  site  storage  in 
metal  cabinets  (standard  supply  cabinets  w/vertlcal 
dl-vldefs  on.  each  shelf)  and  tape  carts.  Duplicates 
of  program  tapes  in  fireproof  cabinets  and  dtrplicates 
of  Important  permanent  file  data  at  Army  Map  Service 
Depository. 

Jfachlne  was  operated  by  Arm^r  Map  Service  at  fac-tory 
(Fh-lladelphia)  from  date  of  acceptance,  April  1952, 
until  September  I952.  After  Serial  Ho.  2  machine 
-  -was  installed  and  checked  out  in  Washington  (Air 
Force-Pentagon),  and  Serial  Ho.  k  was  c(mqple-ted  and 
operating  at  facto^,  this  machine  was  moved  to  its 
present  site  at  Army  Map  Service..  Pull  operation 
by  Army  Map  Service  started  It  January  1953>  snd  ma¬ 
chine  has  been  operating  3  shlfts/day  6  nr  7  days/ 
week  ever  since. 

Bureau  of  the  Census 

Adopted  procedures  for  maignetlc  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  temtpera- 
-fcure  aid  physical,  electrical,  fire,  or  other  damage, 
includes  fire  wall  constructlonj  metallic  containers 
for  magnetic  tape,  fire  fighting  organization  and 
training,  control  system  for  defective  and  damaged 
tapes,  standardization  of  tape  reel  lengths  and 
markings. 

C  and  0 

Outstanding  features  include  accuracy,  reliability 
and  duplicated  circuitry.  . 

Tape  labelling  by  Labelon  Marking  Tape;  pemanent 
wall  cabinets  provided  for  tape  storage  to  protect 
against  dirt  and  physical  damage. 

.  Leased  time  from  Case  Institute  includes  only  the 
Central  Counter  and  not  the  auxiliary  equipment. 
Franklin  Institute 

System  is  maintained  by  Franklin  Institute  personnel. 
Changes  and  modifications  provide  15ji  to  255^  increase 
in  speed  -without  affecting  Univac  I  compatablllty. 

labelon  and  self  sticking  adhesive  used  to  identify 
tapes.  Metal  -wall  cabinets  provide  storage  for  3,600 
tapes.  Area  completely  air  conditioned  and  humidity 
and  temperature  has  never  been  problem.  Area  in  use 
or  patrolled  at  all  times  and  e^lpment  available  to 
minimize  fire  hazard. 

Open  or  closed  shop  operation  oh  3  shift  basis. 
Government,  industrial  and  scientific  Work. 

Univac  System  Changes 
Continuous  Write 

A  continuous  -write  feature  has  been  installed  in  the 
F.I.C.C.  Uni-vac  I.  Start-stop  time  is  eliminated  when 
writing  sequential  "strings"  of  data.  System  evalua¬ 
tion  is  not  possible  as  the  change  has  been  in  use 
only  a  short  time.  A  complete  tape  may  be  generated 
in  a  continuous  mode,  in  approximately  three  minutes 
(rewind  time).  A  maxi  mm  gain  of  25)(  may  be  e:q)ected 
in  tape  limited  applications. 

A  continuous  read  modification  is  presently  being 
installed. 

The  continuous  write  consists  of  l4  tubes  and  asso¬ 
ciated  hardware.  Installation  time  is  not  known  since 
the  modlflcatlon.was- .undertaken  on  a  development  basis. 

Clear  0  Tanks  on  Read-In  Switch 

A  switch  has  been  added  to  select  read-ln  or  read¬ 
out  clear.  It  has  prevented  re-runs  on  many  occa¬ 
sions  by  allowing  re-write  on  output  errors. 

File  Computer  Operation 

The  Remington  Rand  P.'le  Ccmgiuter  is  capable  of  pro¬ 
ducing  tape  output  that  is  acceptable  to  the  Univac  I 
Cooputer.  Standard  Univac  I  output  cannot,  however, 
be  read  by  file  equipment. 
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•P.I.C.C.  recently  tackled  the  prohlem  of  reverse 
compatihility.  Certain  prohlems  center  about  the 
difference  between  the  two  computers.  Other  head¬ 
aches  are  primarily  a  result  of,  the  use  of  plastic 
tapes. 

A  practical  working  solution  has  been  found  to  the 
Unlvac  I  File  problem.  The  necessary  modifications 
havh  been  installed  at  F.I.C.C.  The  Univac  I  can 
be  switched  to  file  mode  in  approximately  one  minute. 

A  list  of  the  changes  necessary  to  generate  file 
output  is  available  upon  request. 

Hnpty  1  Tank  Inhibit 

Circuitry  has  been  installed  in  the  central  computer 
to  prevent  dumping  an  ^mpty  1  tank.  The  circuits 
actually  combine  the  1  overlay  and  empty  1  tank  into 
one  modification. 

The  change  Involves  2  tubes  and  associated  compo¬ 
nents.  The  rewind  overload  neon  on  supervisory  con¬ 
trol  was  removed  and  a  blinking  neon  substituted  as 
an  indicator. 

•  Q  and  T  Order  Modification 

It  has  been  demonstrated  that  a  faulty  contact  can 
cause  loss  of  screen  voltage  on  one  or  more  tubes 
resulting  in  introduction  of  errors  .which  might  remain 
undented  until  output  is  examined  and  inconsistencies 
noted. 

Through  the  installation  of  duplicate  backboard 
terminals,  this. has  been  corrected.  Univac  II  instal 
nations  desiring  more  technical  information  on  this 
change-  are  encouraged  to  request  same. 

”  High  Speed  Printer 

The  rectifier  bottles  in  the  H.S.P.  power  supply 
have  been  eliminated  in  part.  Silicone  (Texas. In¬ 
struments)  diodes  have  been  Installed.  !^e  initial 
cost  of  the  silicones  is  less  than  the  price  of  the 
"bottles"  and  a  much  longer  and  trouble  free  life 
can  be  expected.  Generated  heat  in  the  unit  has  been, 
reduced  by  two  kilowatts. 

The  silicone  diodes  have  been  operational  for  eight 
months  and  have  been  completely  trouble  free. 

Intermittent  operation  of,  the  switches  on  the  print¬ 
er  console  has  been  traced  to  dirt  filtering  into  the 
switch  contacts.  A  vinyl  bag  was  constructed  and  the 
entire  area  sealed.,  There  have  been  few  troubles 
'since  this  addition. 

Card  to  Tape 

The  card  to  tape  card  feed  unit  has  been- souped 
up  to  320  cards  per  minute.  Ho  circuit  changes  were 
found  necessary.  The  unit  'was  retimed  for  this  speed 
and  has  performed  admirably. 

Tektronix  Scope 

-An  "a  plus  B"  sweep  has  been  wired  into  one  555 
scope.  It  allows  two  signals  to  be  displayed  simul¬ 
taneously  on  a  single  sweep.  It  is  particularly  use¬ 
ful  in  observation  of  signal  timing  in  "difficult  to 
live  ■with"  input -output  areas. 

This  change,  consisting  of  one  capacitor  and  one 
resistor,  is  being  checked  out  with  the- Tektronix 
organization. 

Literature 

Literature  is  available  on  request  to  Franklin 
Institute  Director,  Computer  Center,  20th  and  EEtrk- 
way,  Philadelphia  3> 

Franklin  Life 

Outstanding  feature  is  dual  circuitry.  * 

Great  Horthem 

Adopted  procedures  for  magnetic  tape  labelling,  stor¬ 
age,  shipping,  and  protection  from  humidity,  tempera¬ 
ture  and  physical,  electrical,  fire,  or  other  damage 
Include  external  and  internal  label,  distribution  of 
copies  of  different  tapes  In  other  offices  in  same 
■building.  Plan  to  purchase  fireproof  case. 


FUTURE  PLANS 

-Army  Ifep  Service 

Minneapolls-Honeywell  HSOQ  Computer  currently  on 
order  to  replace  present  Univac  I.  Delivery  sohed- 
~uled  for  early  196I.  Univac  I  ■will  be  retalnad  for 
at.  least  6  months  to  1  year  after  H8OO  delivery,  so 
that  conversion  process  to  new  equipment  can  be  made 
in  an  orderly  and  gradual  manner. 

H800  equlpnent  to  Include  the  following  major  fea- 
times: 

16,000  word  memory 

Floating  point  operation 

2  tape  control  units 

12  magnetic  tape  units 

Hl^  speed  prtnter  (on  or  off  line) 

Card  Reader 

New  applications  include: 

Krocessing  digitalized  map  (topographic)  data 
including  digital  mal  library 

-  Preparing  tape  for  controlling  router  to  carve 
terrain  models 

Intercontinental  geodetric  datum  adjustments 
Special  satellite  and  space  programs 
Other  classified  projects 
Internal  Revenue 

An  IBM  system  has  been  designated  for  Service  ■wide 
use.  Details  of  the  system  as  to  components,  appli¬ 
cation,  etc.  are  not  available  for  public  release  at 
this  time.  Initial  installation  of  equipment  is 
scheduled -for  October  I96I. 

It  is  planned  to  compile  as  much  statistics  of  in¬ 
come  data  as  possible  as  a  by-product  of  data  re¬ 
cording  for  operational  purposes  in  the  described 
ADF  Master  File  system. 


INSTALLATIONS 

Bureau  of  Census  ' 

Department  of  Commerce 
Washington  25,  D.  C, 

Office  of  the  -Air  Controller  • 

Headquarters  U.  S.  Air  Force 
Washington  25,  D.  C, 

-Army  Map  Service 
6500  Brooks  Lane 
Washington  25,  D.  C. 

Bureau  of  Ships 
Department  of  the  Havy  - 
Washington  25,  D.  C. 

David  Taylor  Model  Basin 
Applied  Mathematics  Laboratory 
Washington  7,  D.  C. 

-Air  University 

Maxwell  -Air  Force  Base,  Alabama 

Wrif^t  Patterson  Air  Force  Base  (AMC) 

-Air  Materiel  Command,  Dayton,  Ohio 

Bureau  of  the  Census 
Washington  25,  D.  C. 

Bureau  of  the  Census 
Federal  Office  Building  Ho.  3 
Sultland,  Maryland 

Air  Materiel  Command,.  Sacramento,  California 
Air  Materiel  Command,  GentiUy 

Internal  Revenue  Service 

12th  and  Constitution  Ave.,  H.  W. 

Washington  25,  D.  C. 
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Hew  York  University  (AEC) 

45  Fourth  Avenue 
Hew  York,  Hew  York 

University  of  California  (AEC) 

Hadiation  Laboratory,  P.  0.  Box  808  _  ■ 

Livermore,;  C^ifomia  _ _ ^ 

ELeotronio  Computing  Center 
Eemington  Band 
515  Fourth  Avenue 
Hew  York,  Hew  York 

General  ELeotric  Company 
310  West  Liberty  Street 
Louisville, i  Kentucky 

Metropolitwa  Life  Insurance  Company 
One  Ifadison  Avenue . 

Hew  York  10,  Hew  York 

United  States  Steel 
national  Tube  Division 
525  William  Penn  Place 
Pittsburgh,  Pennsylvania 

E.  I.  du  Pont  de  Hemoiirs  and  Company 
Louviers  Building 
Wilmington,  Delaware 

United  States  Steel 
Gary  Steel  Works 
Chicago,  Illinois 

IVanklln  Life  Insurance  Company 
800  South  Sixth  Street 
Springfield,  Illinois 

E.  R,  A. 

1900  W.  Minnehaha  Avenue 
St.  Paul  4,  Minnesota 

Baclfic  Mutual  Life  Insurance  Company 
Box  6050,  Metropolitan  Station . 

Los  Angeles  55>  California 

Westlnghouse  Electric  Company 
P.  0.  Box  2278  3  Gateway 
Pittsburgh  30,  Pennsylvania 

Electronic  Computing  Center 
Remington  Rand 
2601  Wllshlre  Blvd. 

Los  Angeles,  California 

Chesapeake  and  Ohio  Railroad 
400  Terminal  Tower  Building 
Cleveland  1,  Ohio 

John  Hancock  Mutual  Life  Insurance  Company 
200  Berkeley  Street 
Boston,  Massachusetts 

Consolidated  Edison  Company  of  Hew  York 

Metropolitan  Life  Insurance  Company 

One  Madison  Avenue 

Hew  York  10,  Hew  York' ■“  — 

Life  and  Casualty  Insurance  Company  of  Tennessee 
Frankfurt,  Germany,  Service  Bureau 


Sylvania  Electric  Products,  Incorporated 
Camillus,  Hew  York 

Great  northern  Railroad 
173  E.  Fourth  Street 
St.  Paul  1,  Minnesota 

The  Franklin  Institute 
20th  and  Parkway 
Philadelphia  3,  Pennsylvania 

University  of  Pennsylvania 
The  Computer  Center 
Philadelphia  l^,  Pennsylvania 

Boston,  'Massachusetts,  Service  Bureau 

Consolidated  Edison 
k  Irving  Place 
New  York  3>  York' 

The  Carborundum  Company 
Buffalo,  .Hew  York 

Sperry  Gyroscope  . 

Harvard  University 
Cambridge,  Massachusetts 
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MANUFACTURER 

Remington  Rand  Unlvae  Dlyision 
Sperry  Rand  Corporation 


APPLICATIONS 

Manufacturer 

General  purpose  digital  computer. 

U.  S.  Kavy  KLectronlcs  Supply  Office 
liocated  at  the  Southwest  comer  of  1st  deck,  ESO 
Building,  Great  Lakes,  Illinois,  the  system  is  used  • 
for  Inventory  control  (l80,000  items,  21  stock  points 
$200  million  value.  Weekly  stock  review,  redistribu¬ 
tion,  prooiuement,.  and  allocation),  for  electronic 
repair  parts  allowance  lists  (active  plus  reserve 
ships,  shore  Installations,  etc.  Weekly  process),  for 
stock  number  identification  (Technical  document  for 
use  by  electronic  technicians),  for  Tables  and  Allow¬ 
ance  Guides  (To 'maintain  and  support  a  specific  model 
of  electronic  equipment  or  system.  Trl -weekly  pro¬ 
cess),  for  consolidated  load  lists  (Computed  and 
tailored  requirements  lists  for  maintaining  proper 
range  and  depth  of  stock  aboard  tenders  and  supply 
support  ships.  Semi-annual  prooess),~for  stratifica¬ 
tion  of  assets  and  requirements  (A  stratified  item- 


Photo  by  U.  S.  Wavy  Electronics  Supply  Office 

by-item  conqjarison  of  system  Inventory  vs  future 
needs  to  identify  material  which  will  be  purchased 
or  declared  excess  during  the  apportionment  and  bud¬ 
get  fiscal  years.  Annual. processing),  for  contractor 
performance  and  analysis  (Control  of  material  ordered 
from  suppliers  to  determine;  contractor  performance, 
cost,  procurement  lead  time  and  its  variation,  over¬ 
due  contracts,  contractor  follow-up,  etc.  Weekly 
process)  and  for  management  statistics  (Various  sta- 
tistlcai  controls  to  measure  activity  and  system 
effectiveness,  stock  turn-over,  volume  of  Issues, 
sales,  etc.  Weekly  and  quarterly  process). 

U.  S.  Department  of  Agriculture 

Commodity  Stabilization,  Service 
Located  at  the  CSS  Commodity  Office,  Kansas  City, 
Missouri,  the  system  is  used  in  ttie  Grain  Price  Sup¬ 
port  Program.  This  Involves  processing  price  support 
loan  and  purchase  agreement  transactions  for  the  31 
states  lerved  by  this  office  as  a  data  processing’ 
center  for  this  program.  This  application  Includes 
coi^utation  of  loan  and  purchase  transactions,  prep- 
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aratlon  of  settlement  statements  with  faraers  and 
producers,  and  recordation  of  accountahility  for 
these  transactions  -  approximately  1  million  trans¬ 
actions  are  processed  annually. 

Metropolitan  Life  Insurance  Company 
Located  at  1  Madison  Avenue,  NYC  (5  Univf  ^  II’ s)  and 
515  Park  Avenue  So.,  NYC  (across  the  street  -  1 
Unlvac  II),  the  four  systems  are  used  for  actuarial 
(classification,  valuation,  mortality  studies  and 
special  studies),  for  dehit  accoiinting  (preparation 
of  life  and  lapse  registers),  for  payroll,  for  city 
mortgage  accounting,  and  for  ordinary  policy  service 
(hilling,  dividend  calculation,  premium,  dividend 
and  commission  accounting). 

Pacific  Mutual  Life  Insurance  Company 
Located  in  the  Home  Office  Building  in  Los  Angeles, 
California,  the  computer  is  used  as  the  integral  part 
of  an  Integrated  data  processing  system  used  to  do 
our  normal  hilling,  collections,  valuation,  lapses, 
agents  records,  commissions,  loans,  claims  and  just 
about  every  other  facet  of  the  ordinary  life  insurance 
work.  In  addition  we  do  some  actuarial  studies, 
agency  department  contest  records  and  several  miscell¬ 
aneous  j'ohs. 

United  States  Steel  Corporation 
Located  at  I509  Muriel  Street,  Pittsburgh  3,  the  sys¬ 
tem  is  used  for  accounting,  statistical,  emalytical. 


Photo  hy  U.  S.  Navy  ELectronios  Supply  Office 

and  engineering  (multiple  correlations  and  regression 
analyses)  problems.  . 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Decimal  digits/word 
Decimal  digits/lnstruction 
Instructions  per  word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 
Number  range 

Decimal  point  occurs  at  1 


Binary  coded  decimal 
12 
6 
2 
54 
54 

Fixed  point 
One  address 
Between  -1  and  +1 
i  right  of  the  sign  digit. 


ARITHMETIC  UNIT 


Incl  Stor  Access  Exclud  Stor  Access 


Add 

Mult 

Div 

Construction 
Arithmetic  mode 


Micro sec 

160 

1,T20 

3,030 


Vacuum  tubes 
Serial 


Microsec 

120 

1,680 

2,990 


Timing 

Operation 


Synchronous 

Sequential 
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Addition,  subtraction,  and  multiplication  times 
given  below  include  reading  and  executing  the  instruc¬ 
tion.  The  time  includes  formation  of  the  result  in 
the  accumulator.  AH  instructions,  however  are  per¬ 
formed  at  minimum  latency  rates. 


Average  Operating  Speeds  in  Microseconds 


Addition  or  Subtraction 

Multiplication 

Division 

Comparison 

Transfer  (Memory  to 

Register  or  vice  versa) 


200  (ll-diglt  numbers) 
1,900  (ll-dlgit  numbers) 
3, TOO  (11 -digit  numbers) 
200  (12 -digit  numbers) 
4o/word  +  80/instruo- 
tlon 


STORAGE 

Manufacturer 

•  Medium  Magnetic  Core 

Capacity  10,000  words  120,000  cliaraoters 

Memory  Locations  0000  -  1999 

Access  time  Zero  (Memory  references  begin  dur¬ 

ing  "Time  Out") 

Basic  Cycle  20  microseconds 

Construction  1)2  separate  magnetic  core  planes, 

each  one  a  rectangle  50  cores  wide 
and  80  cores  long. 

Each  of  the  planes  is  divided  into  two  sections  of 
50  by  40  cores,  making  2,000  cores  in  each  section. 
Each  section  contains  one  core  -  for  one  binary  posi¬ 
tion  (bit)  -  of  every  one  of  the' 2,000  words.  The 
same  relative  binary  position  of  the  other  half-word 
is  held  in  a  core  in  the  same  physical  location  in 
the  other  section  of  the  plane.  Thus  each  plane  con¬ 
tains  two  binary  positions  in  each  of  2,000  words; 
the  first  and  43rd,  for  exaiig)le,  or  the  9th  and 
Physically  the  memory  is  a  rectangular  prism  7  l/4 


Photo  by  Great  Morthem  Railway  Company 

inches  x  10  inches  x  12  5A  inches. 

A  memory  location  thus  always  implies  two  cores  in 
all  1)2  planes.  The  two  cores  are  determined  by  the 
intersection  of  one  oolxmin  of  fifty  possible  columns 
with  two  rows  of  the  80  possible  rows.  One  row  is 
in  each  section  of  the  plane.  All  1)2  planes  are 
used  twice  for  each  word. 

Associated  with  the  memory  is  a  half-word  insertion 
register  of  42-bit  capacity.  Each  bit  is  temporarily 
stored  in  a  magnetic  core  of  this  register  during  a 
memory  reference.  Each  of  these  register  cores  is 
associated  with  one  of  the  42  memory  planes.  To 
write  into  the  memory,  the  first  half  of  the  word  is 
placed  in  the  insertion  register  and  the  address 
selector  alerts  the  appropriate  column  and  the  proper 
row  of  the  top  section  in  each  of  the  42  planes.  At 
the  appropriate  instant  the  information  is  trans¬ 
ferred  from  each  core  of  the  insertion  register  to 
the  selected  core  in  the  corresponding  plane  of  the 
memory.  42  pulse  times  later,  the  second  half  word 
has  been  placed  in  the  insertion  register  and  the 
process  is  repeated  in  the  lower  section  of  the  mem¬ 
ory.  Read-outs  are  accomplished  in  a  reverse  manner. 
The  speed  of  the  memory  has  been  adjusted  to  the  speed 
of  the  arithmetic  portion  of  the  Univao  which  permits 
the  transfer  into  or  out  of  the  memory  of  12  characters 
in  40  microseconds.  Word  pulses  flow  from  or  to  the 
high  speed  bus  and  the  insertion  register  via  a  mech¬ 
anism  which  converts  from  serial  to  parallel  and  vice 
versa,  in  42  bit  modules. 

All  users  utilize  a  2,000  word  24,000  digit,  mag¬ 
netic  core  storage  unit. 

Commodity  Stabilization  Service 
16  -  Uniservo  H’s 
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INPUT 


Manufacturer 
■  Media 

Magnetic  Tape  (UnlserVo  II) 

Keyboard 
Unityper  II 

Card  to  Tape  Converter 

Paper  Tape  to  Magnetic 
Tape  Converter 
Verifier 


The  UNISERVO  H 


aO,12.4,  or  5  Kc  digit 
rate;  100  in/sec  ' 
Manual 

Manual  (50  char /in  den¬ 
sity) 

2k0  oards/min  (80  or  90 
col  cards) 

200  ohar/sec  (5,  6  or  7 
channel) 

Keypunching  (Verifica¬ 
tion  of  Unityper  H 
Tapes) 


Purpose 

The  Uniservo  H  transports  tape  over  a  standard  mag¬ 
netic  head  (for  reading  and  recording)  under  the  con¬ 
trol  of  Uni  vac  H. 

Physical  Specifications 

The  Uniservo  is  housed  in  a  cabinet,  the  upper  sec-- 
tion  of  which  contains  the  reel  mounts  and  is  cover¬ 
ed  by  a  removable  glass  door.  The  front  panel  doors 
are  Interlocked  such  that  the  center  drive  is  stopped 
whenever  the  doors  eire  opened.  The  entire  front  cov¬ 
er  is  easily  removed,  giving  access  to  the  loops. 


Height 

Width 

Depth 

Working  Space 
Weight 


62  inches 
30  inches 
30  Inches 

6  ft  5  in  X  3  ft  9  3/1).  in. 
650  lbs. 


Iteration 

Input  Function.  A  Unlservo  may  be  used  to  read  the 
coded,  magnetic  dots  on  the  tape  moving  forward  or 
backward  and  transfer  the  data  in  the  form  of  elec¬ 
tronic  pulses  to  Univac. 

Output  Function,  .ft.  Uniservo  may  be  used  to  record 
the  results  of  Univac  processing  in  the  form  of  coded, 
magnetic  dots  on  a  metallic  tape  or  a  mylar  tape  mov¬ 
ing  forward. 

Reel  Mounts.  The  reel  mounts  hold  the  standard  6 
inch  and  8  inch  reels  for  magnetic  tape  and  an  11 
inch  reel  for  mylar  tape. 

Tape  Handling  Systesi.  There  are  two  independent 
servo  systems  -  the  two  reel  motor  servos.  The  cen¬ 
ter  drive  is  a  magnetic  clutch  and  the  control  signal 
to  the  clutch  is  supplied  by  Univac.  The  tape  around 
the  center  drive  hub  is  isolated  from  the  tape  reels 
by  two  loops  of  tape.  The  reel  servos  are  controlled 
by  loop  size  detectors. 

The  mylar  spacer  used  on  Unlservo  I,  has  been  elim¬ 
inated  on  Unlservo  II  to  accommodate  the  higher  pulse 
writing  density.  A  new  hard  surface  to  minimize  head 
wear  is  being  provided  on  Unlservo  II. 

Standard  Magnetic  Head.  The  standard  magnetic  head 
reads  from  or  records  in  8  channels.  Seven  of  the 
channels  are  used  for  the  7-pulse  code  of  the  Univac 
System  and  the  8th  channel  is  a  sprocket  channel. 

Tape  speed.  100  inches  per  second  (nominal).  Tape 
packing  density  120  characters/inch. 

Magnetic  Clutch.  Uniservo  II  is  equipped  with  a 
magnetic  clutch  which  provides  the  following: 

Start-Stop  time  of  5  milliseconds  maximum. 

Reading  or  writing  speed  of  5I  milliseconds  for  720 
characters  (5I  ms  maximum  to  start,  read  1  block, 
and  stop). 
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Rewind  of  any  nimber  of  Uhlservos,' up  to  and  includ¬ 
ing  l6,  slmultaneouBly. 

Safety  Switches.  The  Uhlsei-vo  is  fully  equipped 
with  safety  switches  which  apply  brakes  to  the  reels 
if  either  of  the  2  loops  exceeds  the  prescribed  length. 

Control.  The  control  of  a  Unlservo  is  maintained 
by  UnlvBo  and  exercised  during  a  program  by  the  fol¬ 
lowing  types  of  Instructions: 

Read  Forward 
Read  Backward 

Record  at  hl^  pulse  cUsnslty 
Record  at  low  pulse  density 
Rewind  without  interlock 
'  Rewind  with  Interlock 

Connection  to  Unlvac.  As  mmy  as  16  Unlserwos  may 
be  connected  to  Ihiivac  II  at  any  one  time.  The 
connection  is  made  by  means  of  a  sectional  trough 
on  the  top  of  the  line  of  Unlservos  and  continuing 
from  the  first  Unlservo  of  the  line  to  one  comer 
of  Unlvac.  Unlservos  may  be  electrically  Interchanged 
without  effecting  the  program. 

Power  Requirements 

The  main  power  for  the  Unlservos  is  supplied  by  Unlvac. 
USH  ESO 

Media  Speed 

Unltyper  Keyboard 

(Off-line:  source  document /Unlvac  tape) 

Card-to-Tape  240  cards/mln  (Off-line) 

Unlservo  (Tape  Station)  25  Kllocycle/sec 

(On-line,  read  operation) 

Commodity  Stabilization  Service 
Off-line  Equipment 

1  Card-to-Tape  Converter  (80  column  card) 

2  Tape-to-Hlgh  Speed  Printers  (600  Ijm  printers) 

1  Bi-directional  Phper  Tape  to  Magnetic  Tape 

(B-PTM-7) 

1  Tape  Cleemer 

2  Unltypera 

Metropolitan  Life 

Medium  Speed 

Unlvac  COTd-to-Tape  Converter  240  cards/mln 
Pacific  Mutual 

Unlservo  II  100  Inches/seo 

250  ohar/lnch 

■  Very  reliable  with  metallic  tape.  Input  buffering 
of  60  words  of  magnetic  core. 

,  USS 

Magnetic  Tape  250  char/ln 

100  Inches/sec 

80-column  card  to  magnetic  tape  converter.  3OO 
cards  per  minute. 


OUTPUT 


Manufacturer 

Media 

Magnetic  Tape  (Unlservo  II) 

Uniprlnter 

High  Speed  Printer 

Tape  to  Card  Converter 

Magnetic  Tape  to  Paper  Tape 
Conversion 

Magnetic  Tape  to  Magnetic 
Tape  Transrecorder 


20,  12.4,  Or  5  Kc  digit 
rate 

10  char/sec  (20  char/ln 
density) 

600  llnes/min  (15O  char/ 
line,  maximum) 

120  cards/mln  (80  ccl 
cards) 

60  oh^/sec  (5,  6,  or  7 
channel) 

90  char/sec  (Speed  de¬ 
pendent  upon  communica¬ 
tion  facilities) 


USH  ESd 

Media  Speed 

Tape-to-Card  120  cards/mln  (Off-line) 

High  Speed  Printer  600  llnes/min  (Off-line) 

Unlservo  (Tape  Station)  25  Kllocyole/sec 
(On-line,  write  operation) 

Metropolitan  Life 

Unlvac  Hi  Speed  Printer  600  llnes/min 
Unlvac  Tape  to  Card  120  cards/mln 
Converter 

Pacific  Mutual 

Unlservo  II  100  Inch/seo 

250  char/in 

Very  reliable  with  metallic  tape. 

Output  buffering  of  6p!  words  of  core.  Can.  simultan¬ 
eously  read  on  1  tape  handler,  write  on  a  second  and 
be  rewinding  a  third. 

USS 

Magnetic  Tape  250  char/ln 

100  In/sec 

High  Speed  Printer  600  llnes/min  (Off-line) 

Magnetic  tape  to  80-column  card  converter  -  120 
cards  per  minute. 


C I RCUTT  ELEMENTS  OF  ENTIRE  SYSTEM 


Tubes  5j20O 
Tube  types  20 
Crystal  diodes  l8,000 
Magnetic  cores  184,000 
Transistors  1,200 
Separate  cabinets  4 


Above  figures  are  approximate  and  do  not  include 
input-output  devices. 

CHECKING  FEATURES 

Checking  Circuits 

Whenever  feasible,  registers  and  other  circuits 
appear  in  duplicate.  Their  contents  are  continuously 
ooBipared  so  that  inconsistencies  between  the  data  in 
the  identical  units  give  an  indication  of  faulty 
operation,  and  stall  the  computer.  At  this  point, 
the  instruction  may  be  repeated. 

The  pulse  code  used  in  the  Iftiivac  System  is  so  de¬ 
signed  that  all  characters  contain  an  odd  number  of 
pulses.  At  several  strategic  points  within  Unlvac, 
every  character  is  checked  for  an  odd  number  of 
pulses.  An  indication  Is  given  ^dienever  an  even  mm- 
her  of  pulses  is  detected,  and  the  counter  stalls. 
Other  types  of  checking  circuits  cause  Unlvac  to 
stall  when  other  types  of  errors  .occur. 

An  error  occurs  if  reference  to  a  non-existent  mem¬ 
ory  address  is  attempted. 

An  odd-even  error  in  the  transfer  rl  to  rM  will 
result  in  a  transfer  stop  and  the  location  of  the 
error  (rl  address)  will  be  indicated. 

The  720  character  count  will  be  displayed  on  a 
modulus  100  counter. 

”A11  ones”  checker.  In  addition  to  the  parity  hits 
check  on  the  high  speed  bus,  a  second  checker  estab¬ 
lishes  that  the  Invalid  "all  ones"  character  is  not 
inadvertently  created  by  a  system  fault. 

Input  and  output  checkers  also  detect  the  invalid 
"all  ones"  character. 

Built-in  checking  features  are  contained  in  the 
Card-to-Tape  Converter,  the  Tape-to-Card  Converter 
and  the  High  Speed  Br inter. 

Fusing 

Ifalvac  is  completely  fused  In  order  that  faults  may 
be  isolated.  Each  bay  has  its  own  set  of  fuses  in 
addition  to  main  fuses  on  all  DC  and  AC  potentials. 
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If  a  fuse  blows,  power  is  shut  off  and  an  indicator 
circuit  shows  in  which  bay  the  blown  fuse  is  located,, 
and  a  "flag"  indicates  the  specific  fuse.  ■  - 

Voltage  Monitoring 

An  automatic  voltage  monitoring  system  continuously 
monitors  all  critical  3X3  potentials  giving  an  alarm 
if  any  moves  outside  the  prescribed  limits. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Manufacturer 

Uhlvao  has  a  separate  power  supply  unit.  The  Unlvac 
II  is  designed  to  operate  from  a  power  service  of 
48o  volts,  208  volts  or  240  volts,  three  phase,  60 
cycle.  The  system  voltage  must  be  specified  in  ad¬ 
vance  in  order  that  the  switch  gear  and  75  KVA  trans¬ 
former  listed  below  may  be  properly  supplied. 

Power  Requirement: 


Kw 

KVA 

PP 

Motor  Generator 

47.3 

59-2 

0.8 

Heaters 

45.0 

45.0 

Blower  Motor 

6.1 

7.65 

0.8 

Standby,  etc. 

2.0 

2.0 

Unlservo  I6  x  I.5  Kw 

24.0 

12571 

30.0 

i55lB'5 

0.8 

Unlvac  II  Power  System 

The  electrical  power  system  for  Unlvac  II  Central 
Computer  and  Unlservos  consists  of  a  packaged  switch- 
gear  unit,  a  75  KVA  transformer,  a  400  cycle  motor 
generator  set  and  a  power  supply  unit.  The  power  and 
control  Installation  for  the  chilled  water  system  and 
the  peripheral  equipment  are  discussed  below.  Wiring 
between  units  of  the  system  is  to  be  done  by  the  user. 

Switchgear.  The  switchgear  unit  controls  the  in¬ 
coming  power,  the  motor  generator  set  supply  and  400 
cycle  output  circuit,  the  filament  power  and  Unlservo 
power,  and  it  is  the  center  of  all  power  control  cir¬ 
cuits.  The  main  line  circuit  breaker  will  be  supplied 
according  to  the  systra  voltage.  The  motor  starter 
will  always  be  supplied  for  480  volts.  Dimensions: 

8  ft  4  in  widej  30  in  deep;  6  ft  high. 

75  KVA  Transformer.  A  75  KVA  transformer,  air  cool¬ 
ed  type,  is  supplied  for  mounting  by  the  customer.  If 
the  system  voltage  is  480  volts  the  transformer  will 
be  480/208  and  coimeoted  between  the  main  line  cir¬ 
cuit  breaker  and  the  filament  power  circuit  breaker. 

If  the  system  voltage  is  208  volts  the  transformer 
will  be  208/480  and  connected  between  the  main  line 
circuit  breaker  and  the  motor  circuit  breaker.  If 
the  system  voltage  is  24o  .volts  the  transformer  will 
be  p4o/480  and  connected  between  the  main  line  cir¬ 
cuit  breaker  and  the  motor  circuit  breaker. 

Motor  Generator  Set.  The  motor  generator  set  con¬ 
sists  of  a  75  HP  motor  and  two  25  KVA,  0.9  power 
factor  400  cycle  generators.  The  motor  is  served  by 
480  volts,  5  phase  from  the  switchgear.  The  400 
cycle  output  is  controlled  by  electrically  operated 
circuit  breakers  in  the  switchgear.  Control  of  400 
cycle  voltage  and  excitation  for  the  generators  is 
by  the  exciter  regulator  units  in  the  switchgear. 

Base  93  lu  3.ong  x  24  in 
Overall  104  I/8  in  long  x  29  in 
Area  -  I5.8  sq  ft 
Floor  loading  -  284  Ibs/sq  ft 


Space  Requirements 

Height 

Width 

Depth 

Working  Space 
Weight 


Approximate  Dimensions 
102  9/16  in. 

171  3/8  in. 

94  3/4  in. 

16  ft  X  22  in. 
16,000  lbs" 


Unlvac  contains  thirteen  bays  of  chassis.  These 
bays  are  arranged  in  a  structure  resembling  a  letter 
"C".  There  are  two  bays  at  each  end,  five  bays  along 
one  side  and  four  bays  and  a  door  allowing,  access  to 
the  Interior  of  Unlvac  along  the  other  side. 

Each  bay  contains  three-tiered  sections.  Each  sec¬ 
tion  contains  twelve  removable  or  p3.ug-in  type  chassis. 
The  chassis, in  each  bay  are  accessible  through  doors 
which  make  up  the  casework.  The  core  storage  sec¬ 
tions,  however,  contain  36  printed  circuit  chassis. 

The  inter-wiring  between  chassis  is  one  the  back 
boards  of  the  sections  and  bays  and  is  accessible 
from  inside  Univac- 

Cooling  System  Requirements.  The  heat  generated  by 
the  5,200  vacuum  tubes  and  the  electronic  components 
requires  a  cooling  system.  The  Central  Computer, 
Unlservos  and  power  supply  are  cooled  by  a  circula¬ 
ting  chilled  water  system.  I30  gallons  per  minute 
of  50°  water  are  required.  A  three  way  mixing  valve 
with  controls  and  a  circulating  pump  are  required,  for 
the  Central  Computer  and  Uniservos.  The  power  supply 
unit  contains  its  own  control.  Water  connections  for 
the  power  supply  may  enter  the  cabinet  either  at  the 
top  or  bottom.  Water  ooimections  for  the  Centre! 
Computer  and  the  Unlelervoe  are  at  the  sides  near  the 
floor  and  the  piping  may  be  run  either  on  the  ceiling 
or  below  the  floor. 

Refrigeration  System  Requirements.  The  Central 
Computer,  Unlservos,  and  power  supply  units  require 
35  Tons  of  refrigeration. 

USN  ESO 


Power,  computer  I90  Kw 

190.5 

KVA 

0.95  pf 

Power,  air  oondit  75  Kw 

75 

KVA 

0.9  pf 

Volume,  computer 

1,200 

cu  ft 

Volume,  peripheral  equip 

10,560 

cu  ft 

Volume,  air  cond  &  cooling 

tanks 

1,200 

cu  ft 

Area,  computer 

1,636 

sq  ft 

Area,  peripheral  equip 

1,056 

sq  ft 

Area,  air  conditioning 

450 

sq  ft 

Room  size,  computer 

49.5 

ft  X  33  ft 

Room  size,  peripheral  equip  32 

ft  X  35  ft.. 

Room  size,  air  conditioning  400 

sq  ft 

Floor  loading 

20 

Ibs/sq.  ft 

250 

lbs  concen  max 

Capacity,  air  conditioner 

75 

Tons 

Weight,  computer 

36,000 

lbs 

Weight,  peripheral  equip 

14,000 

lbs 

Weight,  air  conditioner 

3,000 

lbs 

Total  W'elght 

55,000 

lbs 

Building  modifications  consisted  of  trenching  in 
floors  to  accommodate  chilled  water  cooling  system 
and  power  cables.  Water  supply  and  return  with  100 
ton  cooling  tower  and  basin  installed  on  roof  of 
building.  75  'ton  compressor  to  produce  cold  water 
for  ADP  equipment  and  room  air  conditioning.  Duct 
work  for  room  air  conditioning  is  installed  In  regular 
ceiling.  Existing  power  facilities  were  adequate  to 
assume  the  load  from  ADP  without  modification. 
Metropolitan  Life 


Power,  computer  124  Kw 
Power,  water  cooler 
Volume,  computer, 

16  servos,  power  units 
Area,  computer,  16  servos, 
power  units 
Area,  water  cooler 
Room  size 
Floor  loading 

Capacity,  water  cooler 
Weight,  computer 
Weight,  water  cooler 


Above  figures  are  for  each  computer. 


144  KVA  0.86  pf 
25  Kw 

1,200  cu  ft 

250  sq  ft 

900  sq  ft 
2,000  sq  ft 
10  Ibs/sq  ft 
284  lbs  concen  max 
50  Tons  per  comp. 

16,000  lbs 
13,000  ibs 
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Weilled  room  for  motor-generator  sets  and  voltage 
regulators  and  switch  gear,  fenced  areas  for  tape 
storage,  installed  separate  refrigeration  equipnent 
on  15th  floor  and  water  lines  to  computers  on  20th 
floor,  installed  power  lines  from  15th  floor  trans- 
foimers  to  20th  floor,  dug  channels  in  concrete  floor 
for  lines  between  electronic  units. 

Pacific  Mutual 

Power,  computer  '  I50  KVA  1.0  pf  3  phase 

Room  size,  computer  1,500  sq  ft 

KLoor  loading  '  I50  Ibs/sq  ft 

Weight,  computer  35>000  lbs 

Installed  special  power  lines  to  fourth  floor  site 
from,  special  switchboard  directly  from  street  trans¬ 
former.  False  celling  primarily  for  esthetic  purposes. 
Ducts  installed  for  room  air  conditioning. 

USS 

Power,  computer  ’  221  Kw  246  KVA  O.9O  pf 

Power,  air  oond  90  Kw  '  IO6  KVA  O.85  pf 

Volume,  computer  70,630  cu  ft 

Volume,  air  conditioner  28,996  ou  ft 

Area,  conqniter  7>063  sq  ft 

Area,  air  conditioner  2,636  sq  ft 

Floor  loading  25O  Ibs/sq  ft 

250  lbs  conoen  msx 

Capacity,  air  conditioner  148  Tons 

25,000  cu  ft /min 

Converted  warehouse  to  office -type  space.  Plenum 
chambers  provided.  Complete  air  filtering  and  air- 
conditioning.  Installed  ceiling  lights,  wall  panels 
and  tiled  floor.  440  volt  supply  to  switch  gear. 
Equipment  fed  by  cosodult  and  cable  racks. 


COST,  PRICE  AND  RENTAL  RATES 

Manufacturer  (Original  Prices) 


Base  Monthly  Rental 

Outright 

Description 

1  Shift  .  Sale  Price 

5  Day  Week  F.O.B.  Factory 

Univac  11  Central  Com- 

$18,540.00 

$970,000 

puter  v/power  supply 
&  supervisory  ctl  desk 

Unlservo  II 

450.00 

20,000 

Unlprinter 

390.00 

22,000 

Extra  Dolly  Assembly  for 

122.50 

7,000 

Unlprinter 

Unltyper  II 

90.00 

4,500 

Verifier 

Not  currently  available 

High  Speed  Printer 

5,300.00 

185,000 

Card-to-Tape  Unit  w/47 

2,520,00 

142,100 

character  code 

Card-to-lJape  Unit  v/58 

2,500.00 

character  code 

Tape-to-Card  Unit 

2,300.00 

130,000 

Perforated  Tape  to 

1,800.00 

108,000 

Magnetic  Tape  (PTM) 

Converter 

Magnetic  Tara  to  Perfora- 

-  1,500.00 

90,000 

ted  Tape  (MPP)  Converter 


The  high  speed  printer  and  the  dard-to-tape  unit 
with  the  47  character  code  requires  a  customer  fur¬ 
nished  voltage  regulator.  Prices  are  subject  to 
change  without  notice. 

Rental  charges  include  maintenance  service,  spare 
parts  and  test  eo'.ajstie.’lt .  Separate  maintenance  con¬ 
tract  and  malntennsce  r-dvisoiy  service  contract 
available  to  purchasers  of  Univac  Systems. 


USN  ESO  ' 

Prime  Monthly  Usage  Rates 
Central  Computer  w/l2  Unlservos  $23>9^0 


Hl^  Speed  Printer  4,250 
Card-to -Tape  2,540 
Tape-to-Card  2,385 
Unltyper  90 
Verifier  250 


Metropolitan  Life 

4  Univew:  II' s,  ea,  with  I6  Uniservos,  total 

^,035,000. 

5  Card-to-Tape  Converters,  2  Tape-to-Card  Converters, 
3  Hi^  Speed  Printers  cost  $1,345,000. 

1  Speed  Printer  rents  at  $5,000/month. 

Maintenance  service  for  4  Unlvacs  and  auxiliaries 
cost  ^52, 000/month. 

Pacific  ttitual 

Unitypers,  computer,  servos  and  printer  cost  approx¬ 
imately  $1.5  million. 

Maintenance  service  is  performed  by  own  maintenance 
staff, 

USS 

Basic  system  Includes  two  (2)  Univac  II  Computers, 
twenty-eight  (28)  Unlservos,  one  (l)  Unityper,  and 
one  (1)  Unltyper-verlfler. 

Additional  equlment  Includes  one  (l)  Card-to-Tape 
Converter,  one  (1;  Tape-to-Card  Converter,  and  two 
(2)  High  Speed  Ftinters,  with  core  buffers. 

Equipment  is  rented.  Maintenance  is  performed  by 
the  lessor. 


PERSONNEL  REQUIREMENTS 

Manufacturer 

The  number  of  engineers,  technicians  and  operators 
required  depends  upon  the  equipment  ccmplement  of 
the  Univac  System  and  the  shift  operation, 

USK  ESO 

One  8-Hour  Two  8-Hbur  Three  8-Hour 
Shift  Shifts  Shifts 

U  E  U  HU  R 

Supervisors  5  5 

Analysts  7  8 

Programmers  16  20 

Clerks  5  5 

Librarians  1  1 

Operators  2  2  4  4  5  6 

Engineers  4  4  6  6  8  9 

In-OutOper  2  2  4  4  6  6 

Tape  Handlers  1  12  23  3 

The  operators'  include  the  shift  supervisor  for  each 

of  the  let  and  2nd  shifts. 

Engineers  are  Remington  Rand  personnel  Included  as 
part  of  the  rental  contract. 

Operation  tends  toward  closed  shop. 

Methods  of  training  used  include  '8  weeks  of  class¬ 
room  instruction  plus  I8  weeks  of  on-the-job  train¬ 
ing.  Formal  training  agreements  between  ESO  and 
Civil  Service  Commission. 

Government  wages  in  this  line  of  work  are  not  com¬ 
petitive  with  those  being  offered  by  ADDS  users  in 
Industry  and/or  ADPS  manufacturers.  Skilled  employees 
after  18-24  months  training  and  experience  in  this 
field  of  work  are  showing  a  growing  tendency  to  accept 
non-government  employment. 
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Metropolitan  Life 

One  8-Hbur  Two  lO-Bbur  Shifts 
Shift  4  Days/tfeek 


Used 

Recoram  Used 

Recoramended 

Supervisors 

4 

4  6 

8 

Erogrammers 

6 

6 

Clerks 

12 

13 

Librarians 

3 

3 

Operators 

i4 

In-Output  ()pera 

24 

i^pe  Handlers 

4 

Methods  of  training  used  includes  suppliers  classes 
for  programmers  and  operators,  occasional  speciaji 
classes  run  hy  programming  coordinator,  and  on-the- 
Joh  training  for  clerks,  librarians,  tape  handlers, 
and  in-output  operators. 

Machines  work  20  hours  per  day,  6  days  per  veek. 
Curators  work  10  hours  per  day,  4  days  per  week. 

Pacific  Mutual 

Three  8-Hbur  Shifts 
Used  Hecommended 


Programmers 
Librarians 
Operators 
Engineers 
In-Output  Opera 


26 

0 

5 

9 

4 


(^ration  tends  toward  open  shop. 

Method  of  training  used  is  basically  pn-the-Job 
training  with  some  formalized  classroom  work. 

"Typical"  personnel  is  difficult  to  recommend  or 
give  with  great  detail  due  to  emphases  and  approaches 
to  the  problem.  Each  group  must  study  their  own  prob¬ 
lem  and  then  work  out  the  personnel  set  up. 
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Two  8-H6ur  Shifts 


Supervisors  7 
Analysts  35 
Coders  2 
Clerks  4 
Curators  5 
In-6utput  Opera  3 
Tape  Handlers  4 


Msthods  of  training  used  includes  equipment  manu¬ 
facturer  schools,  internal  schools,  and  on-the-Job 
training. 


RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Manufacturer 

Reliability  and  operating  experience  based  on  the 
formula:  (Available  Operating  Time  minus  Lost  Time) 
divided  by  (Scheduled  Operating  Time).  The  cumula¬ 
tive  performance  reports  for  Univac  I  Central  Comput¬ 
ers  have  averaged  93. 05^. 

USN  ESO 

Average  error-free  running  period  16  Hours 

Good  time  123  Hburs/tfeek  '(Average) 

Attenpted  to  run  time  136  Hburs/Week  (Average) 

Operating  ratio  (Good/Atterapted  to  run  time)  0.90 
Above  figures  based  on  period  1  Jul  59  to  30  Apr  60 
Passed  Customer  Acceptance  Test  1  Jul  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

Computer  is  normally  run  for  hO  stralf^it  hours  and 
then  there  is  an  8  hour  preventative  maintenance  shift 
before  the  next  1:0  hours. 

The  10  per  cent  lost  time  includes  losses  as  a  re¬ 
sult  of  tape;  computer,  operator,  program  and  data 
error  conditions. 


Metropolitan  Life 

Good  time  102.2  Hburs/tfeek  .(Average) 

Inolud  good  rerun  time 

Attempted  to  run  time  112.7  Hours/Week  (Average) 
Operating  ratio  (Good/Attempted  to  run  time)  0.9I 
Above  figures  based  on  period  from  Jan  59  to  Jan  60 
Passed  Customer  Acceptance  Test  May  58 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

These  Univeu:s  were  acquired  under  an  option  to  con¬ 
vert  Univac  I’s  to  Univac  II’ s.  The  first  Univac  I 
was  accepted  in  late  195!:. 

Pacific  Mutxial 

Good  time  approx  100  Hours/Week  (Average) 

Attempted  to  run  time  120  Hburs/tfeek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  About 

0.80  and  Improving. 
Above  figures  based  on  period  1  Jan  60  to  present 
Passed  Customer  Acceprtance  Test  I959 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions. 

USS 

Good  time  120  Hburs/Week  (Average) 

Attempted  to  run  time  137  Hburs/Week  (Average) 

Operating  ratio  (Good/Attempted  tp  run  time)  O.87 
Above  figures  based  on  period  14  Ifar  60  to  9  Apr  60 
Passed  Customer  Acceptance  Test  May  59 
Time  is  not  available  for  rent  to  outside  organiza¬ 
tions  . 


ADDITIONAL  FEATURES  AND  REMARKS 

Manufacturer 
Buffer  Units 

Input  buffer  (rl)  60  words  of  core  storage.  Input 
character  rate  up  to  40,0(X)  per  second  -  dependent 
upon  speed  of  Uniservos. 

Output  buffer- (rO)  60  words  of  core  storage.  Out¬ 
put  character  rates  of  20,000}  12,400}  and  5,000  per 
second. 

Transfer  buffer  (rW)  9  words  of  core  storage. 
Cooperates  with  main  memory  durihg  V  and  W  Instruc¬ 
tions  to  transfer  up  to  9  words  at  S5,000  words  per 
second.  Transfer  buffer  (rZ)  60  words  of  core  stor¬ 
age. 

Control  of  Operation 

Univac  is  controlled  by  instructions  which  are 
recorded  on  tape  and  read  into  the  memory.  The  in¬ 
structions  are  stored  in  successive  memory  locations 
beginning  at  0000.  Two  instructions  may  be  stored 
in  each  memory  location. 

Simultaneous,  reading,  writing  and  computation  are 
possible  due  to  built-in  buffer  units.  Univac  can 
read  from  one  Uniservo,  write  on  a  second  and  rewind 
all  other  Uniservos  simultaneously.  Unless  there  is 
another  read,  write  or  rewind  instruction  immediately 
following,  Univac  may  continue  to  conqiute  while  read¬ 
ing,  writing  and  rewinding  operations  are  being  per¬ 
formed. 

Univac  starts  operating  in  accordance  with  the 
instructions  stored  in  memory  location  0000  pwd  re¬ 
fers  automatically  to  suceedlng  memory  locations'. 
Certain  of  the  instructions  read  from  the  tapes  the 
source  data  upon  which  the  instructions  operate  and 
store  the  source  data  in  the  memory.  Other  instruc¬ 
tions  cause  Univac  to  record  the  results  of  the 
operations  on  tape. 

The  operation  of  Univac  is  controlled  by  automatic 
sequencing.  It  may  be  Interrupted  by  instructions 
that  transfer  the  control  of  Univac  from  one  memory 
location  to  another  memory  location  not  in  sequence. 
This  mode  of  operation  conserves  space  in  the  memory 
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and  requires  a  sub-routine  to  be  stored  only  once  in 
any  part  of  the  memory. 

Hew  Instructions 

But  for'  several  minor  lexoeptlons,  Univao  II  exe¬ 
cutes  all  Univao  I  instructions  in  exactly  the  same 
manner  as  Univeio  I.  Certain  of.  these  instructions, 
however,  have  been  assigned,  new  functions  which"  serve 
tio  extend  their  overall  flexibility.  The  V  instruc¬ 
tion,  for  example,  will  now  transfer  from  one  to  nine 
words  Instead  of  merely  two  as  was  formerly  the  ease, 
and  the  I-Z  instructions  will  now  transfer  groups  of 
words  ranging  from  ten  to  sixty  in  number  in  steps 
of  ten  words.  Fomerly,  ten  words  and  only  ten  words 
could  be  transferred  when  using  this  instruction.  As 
a  further  exau^jle  of  the  greater  flexibility  permitted 
in  Univao  II,  the  extract  function  (or  E  Instruction), 
formerly  limited  to  register  A,  has  been  generalized 
so  that  it  now  covers  all  instructions  which  read 
out  of  the  memory  (A,.  B,  D,  1,  M,  N,  P  and  S).  The 
EP  instruction  permits  recombination  of  selected 
characters  from  register  A  with  the  remaining  charac¬ 
ters  of  the  word  in  memory  location.  Instruction  A 
has  been  extended  in  usefulness  also,  and  in  addition, 
an  I  instruction  (transfer  from  register  t  to  memory) 
has  been  adopted  as  a  standard  command. 

Overflow 

With  Univao  H  the  addition  of  a  1  to  the  control 
counter  reading  following  overflow  is  automatic. 

Tfcen  using  Uhivac  I  programs  on  Univac  II  a  special 
switch  will  inhibit  the  addition  of  1  to  the  control 
counter  reading  following  overflow  and  cause  the  3rd 
instruction  digit  to  'be  Interpreted  in  the  memory 
switch  as  a  decimal  zero  regardless  of  its  actual 
value.  Therefore,  in  Univac  I  programs  where  the 
2nd  and  3rd  instruction  digits  have  been  used  for 
overflow  control,  the  presence  of  these  digits  will 
not  influence  the  execution  of  the  instruction. 

Compatability  Switch 

A  switch  provides  three .circuit  corrections  to 
promote  compatibility  of  Univac  I  and  II  programs . 

Any  other’  incompatibility  will  require  program  cor-  • 
rections.  With  the  switch  in  position  to  handle 
Univao  I  programs,  the  Univao  II  will  treat  the  5rd 
instruction  digit  as  zero,  for  V,  W,  Z  and  I  instruc¬ 
tions,  treat  the  2nd  instruction  digit  as  zero  and 
restore  the  Univao  I  mode  of  overflow  action  on  the 
control  counter. 

Tape  Handling  Operations 

As  many  as  16  Unlservos  may  be  connected  to  Univao 
by  a  metallic  duct  carrying  the  necessary  cables. 
Univac  can  read  from  tapes  mounted  on  these  Uniservos 
with  the  tapes  moving  forward  or  baclsward.  Univac 
can  record  on  a  tape  moving  forward.  It  can  read 
from  one  Unisei'vo,  write  on  a  second  and  rewind  all 
other  Unlservos  simultaneously.  Unless  there  is 
another  read,  write  or  rewind  instruction  immediately 
following,  Univao  may  continue  to  compute  while  the 
reading,  writing  and  rewinding  operations  are  being 
performed. 

Tape  recording  for  Univao  II  must  be  done  according 
to  the  following: 


Spacing  per  block 
(with  1  in  between  blocks) 
Pulse  density  per  inch 
Blocks  per  reel 
Read  time  per  block 

Per  reel 

Rewind  time  per  reel 
Feet  utilized 


h,60  in 

(3.60  in  per  block) 

200  nominal 

4,000  (metallic)  nominal 
51  msec,  minimum 
(metallic  and  mylar) 
3.4  minutes  minimum 
(metalllo) 

3.1  minutes  (metallic) 
1^535  ft  (metallic) 

2,400  ft  (mylar) 


PROORAMMIHG  BPECIPICATIOHS 

Library  and  compiler  routines  for  mathematical  and 
commercial  use,  and  service  routines  for  maintenance 
used,  are  available  to  the  customer. 

Modified  or  Added  Instructions 

I  instruction  providing  for  transfer  of  Information 
-from  register  rL  to  memory. 

Field  selection  as  specified  by  a  second  instruc¬ 
tion  digit  F.  For  the  instructions  A,  B,  D,  L,  M, 

N,  P  and  S  it  operates  so  that  the  word  trans^rred 
from  memory  location  M  contains  only  those  digits 
from  the  columns  of  "m"  which  correspond  to  the  col¬ 
umns  in  register  F  containing  "odd"  characters.  The 
remaining  column  positions  of  the  word,  transferred 
from  "m"  to  the  receiving  register  contain  decimal 
zeros. 

The  EFm  instruction  permits  insertion  into  a  word 
in  memory  location  "m"  of  the  characters  in  those 
columns  of  register  A  which  correspond  to  the  columns 
containing  "odd"  characters  in  register  F.  "Odd" 
characters  in  the  Univac  code  have  a  binary  zero  in 
the  least  significant  binary  position.  rA  will  also 
contain  the  complete  word  which  is  restored  at  memory 
location  "m". 

Add  to  memory.  The  add  to  memory  instruction  is 
effected  by  adding  a  special  designator  (H)  in  the 
2nd  digit  position  of  the  A  instruction.  It  results 
in  the  execution  of  an  A  instruction  followed  by  an 
automatic  H  Instruction.  Register  rA  will  retain 
the  total  (rX  +  rA)  at  the  conclusion  of  the  add  to 
memory  instruction.  An  equivalent  subtractive  opera¬ 
tion  is  performed  by  the  SH  instruction. 

Miltlple  Word  Transfer 

The  "Vn^^,  Wn^mg  word  transfer  instructions  trans¬ 
fer  one  to  nine  words  as  specified  by  the  numeric 
(a)  appearing  in  the  second  digit  position.  Register 
rW  provides  the  transfer  storage.  The  transfer  is 
made  using  V  and  W  instructions  as  for  Univao  I  ex¬ 
cept  that  no  reversal  of  position  occurs  in  a  2  word 
transfer  as  may  in.  Uniyac  I.  Note  also  that  if  the 
second  digits  of  the  V  and  W  instructions  axe  not 
equal  special  transfers  result.  If  n^^  >  Ug.  The 

first  (n^  ~  ^2)  transferred  from  m^  to  rW  are 

not  transferred  from  rW  to  mg.  If  n^  <  Ug.  The 

(ng  -  n. )  words  transferred  to  rW  by  a  pxevlo'as  V 
instruction  are  transferred  to  mg  followed  by  the  n^ 

words  of  the  current  W  instruction.  When  n  =  0  the 
instruction  will  be  processed  as  a  skip  Instruction. 

The  instructions  permits  the 

transfer  or  groups  of  10,  20,  30,  40,  50,  or  60  words 
as  designated  by  a  numeric  (i  throu^  6)  in  the  sec¬ 
ond  digit  position  of  the  Instruction.  The  Y,  Z 
instructions  use  rZ  as  transfer  storage.  If  the 
second  digits  of  the  X  and  Z  instructions  axe  not 
equal,  special  transfers  result.  If  n^  >  Ug.  The 

first  n^  -  Ug)  tens  of  words  transferred  from  to 
rZ  will  not  be  transferred  to  I^.  If  n^  <  ng.  The 
(Ug  -  n^)  tens  of  words  transferred  to  rZ  by  a  pre¬ 
vious  Y  instruction  are  transferred  to  mg,  foiAowed 
by  the  n^  tens  of  words  of  the  ciurent  Y  instruction. 

■When  n  =  0,  f,  8,  or  9,  the  instruction  will  be  pro¬ 
cessed  as  a  skip  Instruction. 

Tape  Writing  Density  Controls 

5nm  instruction  causes  wrltir  of  200  pulses  per 
inch  except  that  manvial  counterinsniing  pushbuttons 
will  be  provided  to  select  one  or  more  Unlservos  on 
which  the  5nm  Instruction  will  be  interrupted  as 
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calling  for  a  124  pulse  per  inch  -writing  density. 
These  manual  pushbuttons  will  be  in  addition  to  those 
available  for  block  subdivision  and  delta  (a)  second 
digit  decoding  of  In/out  instructions^ 

Ynm  instruction  causes  writing  at  50  pulses  per 
inch.  ,  Block  subdivision  controls  will  operate  as  in 
Uni-vac  1  with  all  densities.  Block  divisions  (space 
between  blocks)  -will  be  1  inch  except  for  the  124  ppl 
density. -  This  will  be  2.4  inches. 

Memory  Clear 

A  protected  switch  will  provide  for  memory  clear 
(rM)  to  decimal  zero.  Eegls-ter  rM  -will  clear  on 
read-in. 

Buffer  Register  Clear 

Registers  rO,  rl,  rZ  and  rW  clear  only  on  read-ln. 

Instruotion  Execution  Time 

Basic  machine  cycle  Is  reduced  from  four  to  three 
cycles  (a  cycle  Is  omitted). 

All  instructions  are  performed  at  minimum  latency 
rates.  ~ 

USN  ESC 

Outstanding  features  Include  self -checking  of  the 
computer  throu^  use  of  duplicate  circuitry  in  both 
the  arithmetic  and  logical  units. 

Standard  tape  labelling  techniques  are  used]  stor¬ 
age,  shipping,  protection  from  humidity,  teniperature 
and  physical  handling  problems  are  minimal.  System 
operates  with  metallic  magnetic  tape.  Back-up  master 
tape  files  are  stored  in  a  remote  location  as  pro¬ 
tection  against  loss,  of  information  throu^  electri¬ 
cal,  fire  or  other  damage  to  the  tapes  stored  in 
conqruter  center  library. 

This  activity  has  experienced  a  hl^  performance 
rate  in  the  use  of  metallic  magne-blc  tape  with  its 
ADP  system.  A  number  of  -tests  have  been  made  -with 
-various  types  of  mylar  base  tapej  but,  to  date,  the 
performance  of  mylar  tape  on  Unlvac  II  Is  unsatis¬ 
factory. 

Metropolitan  Life 

Outstanding  features  are  that  the  system  Is  complete¬ 
ly  self  checking  and  simple  to  operate.  Each  tape 
is  kept  In  a  cardboard  .box,  labeled  on  the  reel  and 
on  the  edge  of  the  box,  stored  like  books  on  open 
shel-ving  with  stall  dividers  every  three  reels,  in 
looked  fenoed-ln  area.  Ho  special  humidity,  fire, 
or  dust  protection  needed  for  metal  tapes. 

Pacific  Mutual 

Outstanding  features  include  self  checking  and 
duplicated  circuitry  affording  basically  error  free 
output.  The  Uhitypers  allow  a  complete  tape  system, 
completely  devoid  of  any  type  of  punch  card. 

If  anything,,- we  have  erred  in  over  controlling  for 
everything  except  humidity,  which  we  do  not  control. 

We  feel  that  for  our  Job  we  have  the  best  equip- 
ment  presently  available  and  are  trying  to  keep  aware 
of  the  next  generation. 

USS 

Metal  oases  are  used  for  ordinary  filing.  Fireproof 
cabinets  for  some  master  tapes. 

PRODUCTION  RECORD 

Humber  of  systems  delivered  32 


FUTURE  PLANS 

USN  ESO 

No  new  components  or  modifications  to  the  Installed 
ADP  system  are  contemplated  by  this  activity. 

It  is  planned  to  retire  the  present  ADP  system  and 
replace  it  with  a  more  powerful,  solid-state  ADP 
system  during  FI  1962. 

Several  new  applications  will  be  programmed  for 
processing,  in  addition  to  the  applications  already 
in  production  on  the  present  ADPs,  at  such  time  as 
the  replacement  system  is  installed. 

Metropolitan  Life 

Plan  to  get  from-  two  to  four  more  systems  of  the  3f d 
generation  type  such  as  Honeywell  8OO,  IBM  YOSO,  etc. 

Plan  to  extend  tape  files  from  present  6  million 
policies,  to  include  other  types  for  about  40  million 
policies,  and  expect  to  run  these  files  daily  instead 
of  bi-weekly,  and  extend  the  area  of  operations  per¬ 
formed. 

Plan  to  be  installing  in  many  areas  of  work^pre- 
vlously  deferred  because  of  lo-wer  expected  savings 
and/or  greater  planning  effort. 

Pacific  Ititual 

We  have  gone  from  Unlvac  I  to  Unlvac  II  and  antici¬ 
pate  moving  to  Unl-vac  HU  -  IBM  TOl  -  Datamatic  80I- 
RCA  501  or  some  other  system  as  soon  as  -the  new  gen¬ 
eration  of  computer  renders  ours  so  obsolete  as  to  be 
Impractical  to  retain.  This  could  conceivably  be  in 
1963>  64  or  65. 

We  are  continually  investigating,  modifying,  etc., 
our  system  and  equlinent  and  looking  to  add  new 
applications . 

USS 

Additional  applications  of  the  same  type  as  current¬ 
ly  processed  -will  be  installed. 

New  systems  being  reviewed  and  evaluated  for  con¬ 
sideration. 


INSTALLATIONS 

U.  S,  Navy  Electronics  Supply  Office 
Great  Lakes,  Illinois 

U.  S.  Department  of  Agriculture 
Commodity  Stabilization  Service 
Kansas  City,  Missouri 

Metropolitan  Life  Insurance  Company  (5) 
1  Madison  Avenue 
New  York  10, '  New  York 

Metropolitan  Life  Insurance  Company  (l) 
515  Park  Avenue  So. 

Hew  York  City,  New  York 

Pacific  Mutual  Life  Insurance  Company 
Pacific  Mutual  Building 
Los  Angeles,  California 

United  States  Steel  Corporation 
1509  Moriel  Street 
Pittsburgh  5,  Pennsylvania 


U.  S.  Department  of  Agriculture 
Kansas  City  Commodity  Office 
Kansas  City,  Missouri 
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UN  I  VAC  ffi 

Univac  JII  Data  ErocesBing  System 


MANUFACTURER 

Remington  Rand  Univac 

Division  of  Sperry  Rand  Corporation 


Photo  by  Remington  Rand  Univac,.  Division  of  Sperry  Rand  Corporation 


APPLICATIONS 

System  is  designed  for  commercial  data  processing 
as  well  as  scientific  applications.  The  UHIVAC  III 
is  a  medium-cost,  high  perfoiiance  eleptionic  data 
processing  system  designed  to  meet  the  broadest 
possible  needs  of  business  and  science.  The  magnetic 
core  memory  holds  from  8,192  to  32,768  words  in  in¬ 
crements  of  8,192  words  each  with  a  cycle  time  of 
i-.S  microseconds.  Words  can  be  pure  binary,  binary 
coded  decimal,  UNIVAC  Xs-5,  or  any  other  form.  UNI- 
SERVO  HI  tape  units  allow  reading,  writing,  and 
computing  simultaneously.  The  resd-write  rate  is 
200,000  digits  per  second. 

Up  to  thirty-two  Unlservo  III  tape  units  and  six 
Uhiservo  II  tape  units  are  possible.  Auxiliary  on¬ 
line  units  may  Include  card-readers  which  operate 
at  a  rate  of  700  cards  per  minute,  high-speed  print¬ 
ers  at  700  lines  per  minute,  card  punch  units  at 
300  cards  per  minute,  mass  storage  and  other  devices. 
The  UNIVAC  III.  is  compatible  with  other  UNIVAC  tape 


units  or  with  those  of  other  manufacturer. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  diglts/word 
Decimal  digits/word 
Alphanumeric  char /word 
Instructions  per  word 
Instructions  decoded 
Arithmetic  system 
Instruction  type 
Humber  range 

Binary 


Decimal 


Binary  or  binary  coded  dec 
2k 
6 
h 
1 

75  (approx) 
fixed  point 
one -plus -one 

+  (2^  -  1) 

+  (lO^*^  -  1) 
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Instruction,  word  format 


Parity 

Indirect  Address 
or  Field  Select  Opi 

IR 

— 

Oper 

Code 

m/m' 

m 

Address 

27  26 

25.. 

24  21 

20  15 

14  11 

10  1 

Automatic  tuilt-in  sutroutines  .includes  automatic 
interrupt . 

Automatic  coding  includes  COBOL  and  assembly  system. 

Registers  includes  four  accumulator  registers,  fif¬ 
teen  index  registers,  and  thirteen  memory  address 
counters.  ' 

All  instructions  are  autoimtically  modified  by  the 
Index  Register  designated.  System  is  able  to  select 
as  an  operand  from  one  bit  to  ninety-six  bits  through 
use  of  a  field  select  control  word.  From  one  to  four- 
word  operands  are  possible. 

All  users  of  UNIVAC  III  will  be  provided  with  a 
comprehensive  programming  package.  The  initial  pack 
will  contain  COBOL,  SALT  Assy  (Symbolic  Assembly  Lan¬ 
guage  Translator),  sort  and  merge  generators,  and  an 
executive  routine  including  contingency  and  error 
check  routines. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 
Mlcrosec  Microsec 

Add  8  8  6+6  Digits 

Mult  48-12lt  1^8-12lt■  6x6  Digits 

Dlv  68-llA  68-144-  6/6  Digits 

Arithmetic  mode  Serial  by  digit 

Parallel  by  bit 

Timing  (Computer)  -  Synchronous 

Operation  (System)  Concurrent 

The  computer  instruction  execution  cycle  is  such 
that  the  effective  access  time  is  zero. 


STORAGE 

Ho.  of  Decimal  Access 


Media  Words  Digits  Microsec 

Core  52,768  196,608  l.OT 

Drum  (Mass  Memory)  4,000,000/Drum  24,000,000  585 

Magnetic  Tape 

Ho.  of  units  that  can  be  connected  52 "Units 

Ho.  of  chars/linear  inch  1,533  Char/lnch 

Channels  or  tracks  on  the  tape  9  Tracks/tape 

Blank  tape  separating  0.68-0. 78  Inches 

Tape  speed  100  Inches/sec 

Transfer  rate  155,300  Chars/sec 

Start  time  6.5  Millisec 

Stop  time  6.3  MUlisec 

Average  time  for  experienced 
operator  to  change  reel  of  tape  50  Seconds 

Physical  properties  of  tape 
Width  0.5  Inches 

Length  of  reel  2,400  Feet 

Composition  Mylar 

In  addition  to  the  units  described  above,  a  maximum 
of  6  Uniservo  II  may  be  included  in  the  system. 


Check  during  writing  on  Uniservo  III.  /Digital  repre¬ 
sentation  (4  bits)  200,000  pulses/sec  transfer  rate, 
2,000  digits/lnch. 


INPUT 

Media  Speed 

Cards  700  cards/min 

80  or  90  column.  Ho  plugboard 
Uniservo  III  -200  pulses/sec  (Digital) 

Up  to  32  in  system 

135.3  (Alphanumeric) 

Parallel  read-write 

Uniservo;  II  25  pulses/sec  (Alphanumeric) 

For  compatibility  with  other  Univac  Tape  Systems 
Paper  Tape 


OUTPUT 

Media  Speed 

Cards  3OO  cards/min 

80  or  90  column.  Ho  plugboard 
Card  Printing  Print  -  900  llnes/min 

Punch  Punch  -  I50  cards/min 

Punches  and  prints  same  card  in  one  pass. 
High  Speed  Printer  700  lines/min 
Editing  program  controlled. 

Paper  Punch 


CHECKING  FEATURES 

Modulus  5  word  parity  checking,  arithmetic,  trans¬ 
fer  and  comparison  operations,  and  logical  checks. 


POWER,  SPACE.  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  75.2  Kw  94  KVA  O.80  pf 

Volume,  computer  900  cu  ft 

Area,  computer  1,500  sq  ft 

Room  size  45  ft  x  45  ft  x  12  ft 

Floor  leading  200  Ibs/sq  ft 

1,100  lbs  concen  max 
Weight,  computer  27,225  lbs 

Heat  exhaust  vents  should  be  located  at  roof  of 
each  unit.  Air  conditioning  output  ducts  should 
be  near  unit  inlet  vents.  Total  input  line  current 
261  amperes/line.  Recommended  main  circuit  break¬ 
er  400  amperes/line.  II5  volt  convenience  outlets 
should  be  located  every  6-8  ft  approximately  2  1/2 
ft  off  floor. 

These  figures  include  the  Univac  III  large  system 
w/16  tape . 


PRODUCTION  RECORD 

Humber  on  order  25 

Time  required  for  delivery  18  months 
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COST,  PRICE  AND  RENTAL  RATES 


Basic  System  Units  Erice  Monthly  Rental 

Computer  -  8  K  Memory  $390,000  $  8,000 

High  Speed  Reader  35,000  TSO 

Punch  Unit  40,000  85O 

High  Speed  Printer  79,000  1,650 

Uniservo  HI  Synchron-  llt-5,000  2,900 

izer-Max.  16  Uniservos 

Uniservo  III  Power  Supply  17,500  350 

Uniservo  III  24,000  ea.  500  ea. 

Additional  Equipment  Units 
Card  Punching  Printer  $  197,500  $  4,300 

Uniservo  II  '  20,000  45O 

Uniservo  ll  Synchronizer  92,500  1,925 

Uniservo  II  Power  Supply  17,500  350 

Memory-Add.  8  K  -  67,500  1,400 

Add.  24  K  193,500  4,030 

Second  Uniservo  III  14-5,000  2,900 

Synchronlzer-or  Mass 
Mtmiory  Device 

Maintenance/servloe  contracting  is  Included  in  rental 
price . 


$  4,300 
450 
1,925 
350 

1,400 

4,030 

2,900 


RELIABILITY,  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

The  system  is  completely  self -checking. 

ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  modularity,  field  selec¬ 
tion,  multiple  word  operand,  index  registers,  scatter- 
read-gather  write,  and  indirect  addressing. 

Unique  system  advantages  includes  automatic  inter¬ 
rupt.,  comhined  with  above  features. 

The  normal  procedures  for  handling  Hylar'  tape  may 
he  used. 

A  one  addressable  modulus  24  hour  clock  is  included'. 
It  keeps  time  in  tenths  of  a  second  and  has  a  digital 
output  which  can  be  read  by  the  computer  program. 

As  faster  components  become  available  and  more  power¬ 
ful  input-output  units  are  developed,  they  will  'be 
incorporated  in  this  system  without  requiring  program 
changes. 


PERSONNEL  REQUIREMENTS 

Training  made  available  by  the  manufacturer  to  the 
user  includes  a  program- systems  course  for  experi¬ 
enced  programmers  of  5  weeks  duration  and  for  in¬ 
experienced  programmers  of  8  weeks  duration. 
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UNIVERSAL  DATA  TRANS  MANUFACTURER 

Universal  Data  Transori'ber  Naval  Weapons  Laboratory 

Eahlgren,  Virginia 


Photo  by  U.  S.  Naval  Weapons  Laboratory,  Dahlgren,  Va. 


APPLICATIONS 

Located  at  the  Naval  Proving  Ground,  the  system  is 
used  for  conversion  of  scientific  or  management  data, 
from  one  medium  or  format  to  another,  primarily  in 
the  processing  of  input  and  output  for  the  HOEC  or 
other  computers. 

PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  dlglts/word  36 

Bineiry  digits/eharacter  8  +  1  check  bit 

Instruction  word  format 


MO: 

ML 

M2 

M3 

8  1  - 

.  8  6 

5  1 

8  1 

8  1 

Operation 

Code 

B-Register 

Specifica¬ 

tion 

Address  Specifi¬ 
cation  of  Refer¬ 
ence  to  Memory 

Limit 
Value 
of  Bx 

Since  there  are  no  multiply  or  divide  orders,  the 
operating  binary  point  may  be  considered  to  be  in  any 


convenient  location.  The  carry  (borrow)  bit  may  be 
propagated  from  character  to  character  in  addition 
(subtraction)  with  use  of  double  precision  orders. 

A  single  reference  to  the  memory  brings  out  four 
characters  designated  as  MO,  Ml,  M2,  and  MJ  into  the 
memory  register.  Addresses  evenly  divisible  by  four 
always  correspond  to  the  character  read  out  as  MO. 
Instruction  words  consist  of  the  four  characters  MO, 
Ml,  M2,  and  MJ.  Instruction  words  are  logically  di¬ 
vided  into  1).  fields  as  shown  above,  namely:  Operation 
Code,  B-Reglster  specification.  Address  Specification 
of  reference  to-  memory  and  the  Limit  Value  of  Bx. 

The  operation  of  the  system  depends  upon  the  micro¬ 
programming  of  the  computer  to  generate  special  orders 
which  will  transfer  data  from  the  particular  external 
input  device  currently  in  use  to  the  computer  memory 
and  from  the  memory  to  the  external  output  device 
currently  in  use.  The  use  of  micro-programming, 
which  is  accomplished  by  use  of  a  plugboard,  allows 
an  efficient  transfer  of  data  between  the  computer 
memory  and,  the  external  devices  with  a  minimum  of 
special  equipnent.  Conversion  of  the  data  within  the 
memory  from  one  form  to  another  is  accomplished  by 


UNIVERSAL  DATA  TRANSCRIBER 


1006 


the  use  of  an  appropriate  stored  program.  'Ihis  gives 
a  very  flexible  system  since  all  that  is  required  to 
change  the  system  from  one  job  to  another  is  to  change 
the  connections  to  the  external  equipment,  insert  a 
different  plugboard,  and  load  a  new  program  into  the 
computer  memory.  This  system  was  conceived,  designed 
and  1.'  under  construction  by  the  Computer  Research 
and  Development  Branch  of  the  Computation  and  Exterior 
Ballistics  Laboratory  of  the  U.  S.  Naval  Proving 
Ground,  Dahlgren,  Virginia. 

The  system  registers  are: 

1  Input  register 

1  Output  register 

2  Computing  registers 

6  B-registers  (address  modifiers) 

1  Instruction  register 

1  Instruction  counter 

Indicator  latches  (single  bit  registers) 

Other  special  registers 

External  devices  communicate  with  the  computer  via 
the  input  and  output  registers  under  control  of  the 
computer.  The  input  register  can  select  at  hi^  speed 

from  either  of  two  different  external  devices.  The 
output  register  is  normally  connected  to  only  one 
unit.  Indicator  latches  are  used  both  to  control  the 
external  devices  and  to  signal  the  condition  of  the 
external  devices  to  the  computer.  Special  electronic 
signal  generating  equipment  tailored  to  each  type  of 
external  device  is  used  to  facilitate  communication 
with  the  input  register,  output  register,  indicator 
latches  and  the  external  device. 


CHECKING  FEATURES 

The  computer  has  automatic  circuitry  built  into 
the  system  to  check  the  accuracy  of  its  operation. 
This  check  adds  a  parity  bit  to  the  8  bits  in  each 
character  so  that  the  modulo  two  sum  of  the  binary 
one's  of  these  9  bits  is  always  odd.  This  check  bit 
is  generated  after  data  enters  the  input  register,  is 
corrected  as  the  characters  are  modified  by  various 

orders,  and  is  stored  in  the  memory  along  with  the . 

character.  An  automatic  check  is  made  for  the  pres¬ 
ence  of  the  proper  parity  count  as  the  data  is  trans¬ 
ferred  from  the  memory  into  the  working  registers 
or  the  instruction  register.  The  values  in  the  B 
registers  are  checked  automatically  as  they  are  used 
and  there  are  checks  on  the  execution  of  the  overlay 
and  shifting  operations  in  the  computing  registers. 

Whenever  possible  checks  will  be  made  on  the  accur¬ 
acy  of  data  transmission  between  the  computer  and  the 
external  devices.  For  example,  in  card  reading,  data 
will  be  leaded  into  two  Independent  shift  registers 
from  two  reading  stations,  and  after  the  card  Images 
are  assembled  in  memory  they  will  be  checked  against 
each  other.  In  punching  data  into  cards,  the  card 
will  be  read  back  into  the  computer  after  being 
punched  and  this  card  image  will  be  checked  against 
the  card  image  sent  out  to  the  punch.  When  magnetic 
tapes  are  written  the  data  will  be  read  back  into 
the  computer  and  a  check  will  be  made  on-  the  correct¬ 
ness  of  the  data. 


ARITHMETIC  UNIT 

Operation  time,  Inol  1  memory  access  ll"miorosec 

Operation  time,  Incl  2  memory  accesses  21  mlcrosec 

Two  memory  accesses  are  required  for  such  ordlers 
as  read  out  and  store  orders. 


POWER.  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  5  Kw  6  KVA  0.85  pf 

Room  size,  computer  1*80  sq  ft 

Ho  special  preparation.  Air  conditioned  as  a,  small 
part  of  a  large  system. 


Medium 

Magnetic  Core 


STORAGE 

Ho.  of  No.  of  Access 

Words  Digits  Mlcrosec 

2, 048  58  blts/word  10 


PRODUCTION  RECORD 

Humber  produced  1 

Humber  in  operation  1 


INPUT  OUTPUT 


Media 

Magnetic  Tape  (HORC) 
Magnetic  Tape  (Potter  906) 

Paper  Tape  (Dlgitronics) 
Paper  Tape  (Teletype) 

Paper  Tape  (Flexowriter ) 
Paper  Tape  (Teletype) 

Paper  Tape  (Flexowriter) 
Magnetic  Tape  (Analogue,  A 
Speeds  are  I.875,  5-75, 
Cards  (Remington  Rand) 
(3ards  (Remington  Rand) 
Cards  (IBM  Model  lOl) 

Cards  (IBM  MDdel  514) 
Typewriter  (Flexowriter) 
Typewriter  (Flexowriter) 


Speed 

70,000  dec  dig/sec 
57.5/75  in/sec 
200  char/inch 
300/600  char/sec  (read) 
60  char/sec  (read) 
10  char/sec  (read) 
60  char/sec  (punch) 
10  char/sec  (punch) 
pex  Model  FR-100a) 

•5,  15,  30  and  60  in/sec. 
450  cards/min  (read) 
100  cards/min  (punch) 
450  cards/min  (read) 
100  cards/min  (punch) 
Keyboard  (entry) 
10  char/sec  (print) 


COST,  PRICE  AND  RENTAL  RATES 

Total  approximate  cost  $550,000  for  all  -units  listed 
except  IBM  101  and  514,  which  are  rented. 


PERSONNEL  REQUIREMENTS 

Three  8-Hbur  Shifts 


Progranmers  5 
Operators  4 
Engineers  1 
Technicians  1 


Operation  tends  toward  closed  shop. 
Methods  of  training  used  is  on-the-job. 
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RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Time  is  available  for  rent  to  qualified  outside  or¬ 
ganizations.  System  has  been  in  use  on  several  pro¬ 
jects  since  January  i960.  Some  engineering  work 
continues.  It  may  be  used  by  government  agencies 
or  contractors  when  time  is  available.  ■ 


ADDITIONAL  FEATURES  AND  REMARKS 

The  most  outstanding  difference  between  the  com¬ 
puter  of  the.  Universal  Data  Transcriber  and  any  other 
single  address  binary  computer  is  the  availability 
of  the  plugboard  and  the  plugboard  instructions. 

The  plugboard  is  divided  into  three  regions.  The 
first  region  consists  of  information  coming  from 
equipment  in  the  computer  to  the  plugboard.  This 
includes  all  of  the  registers,  such  as  Register  1, 
Register  2,  Input  Register,  Output  Register,  Instruc¬ 
tion  Register,  Instruction  Counter,  B7,  and  the  in¬ 
dicator  latches,  plugboard  instruction  specification 
and  the  internal  clock.  Also  in  this  region  are 
external  inputs  from  the  various  input  and  output 
devices  which  have  been  converted  to  the  proper  sig¬ 
nal  levels.  The  second  region  of  the  plugboard  con¬ 
sists  of  a  set  of  approximately  75  logical  packages. 
These  packages  are  identical  to  those  used  in  the 
construction  of  the  rest  of  the  computer.  In  the 
third  region  of  the  plugboard  are  exists  from  the 
plugboard  of  'the  control  lines  in  the  computer. 

These  lines  control  the  transfer  of  data  from  "reg-! 
ister  to  register",  use  of  the  B  Registers,  control¬ 
ling  memory  cycles,  setting  of  indicator  latches, 
shifting  various  registers,  etc.  Thus  by  using  all 
three  regions  of  the  plugboard  almost  any  conceivable 
(or  desirable)  cycle  of  actions  can  be  controlled 
from  the  plugboard.  This  feature  is  primarily  for 
use  with  external  devices  to  get  data  to  or  from 
them  and  the  memory  of  the  UDT. 

The  indicator  latches  in  the  computer  are  used 
primarily  for  communication  between  the  UDT  and  ex¬ 
ternal  devices.  For  example,  some  of  the  indicator 
latches  could  be  wired,  via  the  plugboard,  to  con¬ 
trol  the  stopping,  starting,  or  reading  or  writing 
of  a  tape  unit.  Other  indicator  latches  could  be 
used  to  indicate  to  the  HOT  that  an  external  device 
is  in  certain  conditions,  for  example,  that  a  card 
reader  is  moving  cards,  or  ready  to  scan  one  row  of 
information,  or  that  it  is  out  of  cards,  etc.  Thus 
the  program  can  control  external  devices,  and  exter¬ 
nal  devices  can  be  sensed  by  the  program  by  use  of 
the  indicator  latches. 

Another  feature  of  the  UDT  is  the  "Program  Inter¬ 
rupt"  ability.  If  a  particular  exit  on  the  plug¬ 
board  is  energized  the  computer  will  go  into  a  pro¬ 
gram  interrupt  cycle.  This  exit  can  be  energized 
from  an  indicator  latch,  or  combinations  of  indica¬ 
tor  latches  and  various  conditions  by  wiring  on  the 
plugboard.  When  this  condition  occurs  the  computer 
will  automatically  make  a  program  transfer  to  in¬ 
struction  location  4  at  the  end  of  the  current  in¬ 
struction.  The  address  (l)  of  the  instruction  which 
would  have  normally  been  executed  next,  if  the  pro¬ 
gram  interrupt  condition  had  not  occurred,  will  be 
automatically  stored  in  character  locations  1  and  2 
in  a  form  so  that  if  the  character  in  location  0  is 
the  code  for  a  program  transfer  (jump)  command  and 
the  instruction  at  location  0  were  to  be  executed, 
the  computer  woifid  jump  to  the  proper  address  (T). 
When  this  feature  is  used  the  program,  starting  at. 
location  4,  must  be  suitable  to  take  the  appropriate 


action  for  the  condition  which  caused  the  jump.  After 
this  is  done,  the  program  would  normally  remake  the 
appropriate  registers,  and  then  jump  to  location  0, 
which  would  cause  the  jump  back  to  the  main  program, 
.at  the  proper  place.  By  using  this  feature  the  com¬ 
puter  can  react  rapidly  to  external  control  informa¬ 
tion  without  requiring  repeated  sensing  on  the  condi¬ 
tion. 

The  major  advantage  of  the  Universal  Data  Transcrib¬ 
er  is  its  flexibility.  It  is  not  tailored  to  any 
specific  computer  or  type  of  data  conversion  and  is 
therefore  not  likely  to  become  obsolete  as  fast  as 
many  specialized  converters.  The  micro-programmlmg 
and  stored  program  features  makes  it  easy  to  imple¬ 
ment  almost  any  desired  conversion  with  a  minimum  of 
engineering  effort  and  special  equipnent.  The  major 
disadvantage  to  this  approach  is  that  it  is  more  ex¬ 
pensive  than  any  single  specialized  converter. 

To  establish  the  capabilities  of  the  Universal 
Data  Transcriber  several  preliminary  programs  have 
been  preparedi  One  program  for  converting  80  column 
alphanumeric  IBM  cards  to  NORC  magnetic  tape  provides 
for  arbitrary  code  and  format  conversion,  specified 
by  header  cards,  and  converts  data  to  magnetic  tape 
at  a  rate  of  450  cards  per  minute.  Similar  programs 
have  been  developed  for  conversion  from  one  magnetic 
tape  system  to  another.  If  there  is  a  conversion  in 
both  the  code  representation  of  the  data  and  in  the 
format,  but  not  in  the  number  base,  the  system  can 
convert  4,  5,  6,  7,  or  8  bit  characters  frcm  one  form 
to  another  at  a  rate  of  approximately  3,000  chsiracters 
per  second.  Conversion  can  be  made  from  48  bit  binary 
words  to  decimal  digit  words  at  a  rate  of  approximate¬ 
ly  16  words  per  second.  Conversion  can  be  made  from 
13  digit  decimal  words  to  binary  words  at  rates  in 
excess  of  50  words  per  second. 

The  Universal  Data  Transcriber  is  being  designed 
and  constructed  at  the  U.  S.  Naval  Proving  Ground,  , 
Dahlgren,  Virginia.  Subcontractors  are  providing 
the  memory,  logical  building  blocks,  and  various 
specialized  input  and  output  circuitry. 

The  logical  building  blocks  are  all  transistorlzr-i 
megacycle  SEAC  type  circuitry  built  by  Computer  Con¬ 
trol  Company.  Some  of  these  are  being  modified  to 
provide  two  phase  operation  where  the  extra  speed  is 
required.  The  memory  is  an  all  transistorized  mag¬ 
netic  core  memory  with  a  full  read-write  cycle  time 
of  10  microseconds,  and  operates  in  parallel  on  a 
36  bit  word  or  4  characters  of  9  bits  each.  The  60- 
brush  reading  station  of  the  IBM  101,  used  as  a  450 
card  per  minute  reader,  will  load  the  data  from  a 
row  in  the  card  in  parallel  into  a  magnetic  shift 
register  which  will  be  shifted  into  the  conquter 
on  four  wires  in  6OO  microseconds.  A  similar  circuit 
will  be  used  on  the  second  reading  station  so  as  to 
provide  a  check  on  the  reading.  Data  is  punched  into 
IBM  cards  at  100  cards  per  minute  by  serially  shift¬ 
ing,  one  bit  at  a  time,  at  a  100,000  cycle  shift  rate, 
the  80  bits  in  the  row  to  be  punchedl  This  shift 
■register  will  pick  up  relays  which  will  control  the 
punch  magnets  in  an  IBM  514.  The  reading  station 
which  follows  the  punching  station  will  be  equipped 
with  magnetic  shift  register  for  reading  back  the 
data  from  the  punched  card  for  a  check.  The  same 
shift  register  and  relays  which  are  used  in  punching 
is  120  bits  long  so  that  it  can  be  used  to  control 
the  printing  on  an  IBM  407.  A  Flexowrlter  is  perma» 
nently  attached  to  the  system  to  provide  ccmmunlcatloti 
between  the  computer  and  the  operator  and  is  used  as 
an  input  for  the  program  tapes,  and  as  an  input  or 
output  of  5,  6,  7  or  8  channel  paper  tape.  NORC 
magnetic  tape  unit  is  used  to  provide  communication 
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to  or  from  the  Haval  Ordnance  Research  Calculator. 


INSTALLATIONS 

Computation  and  Analysis  Lahoratory 
Baval  Weapons  Lahoratory 
Dahlgren,  Virginia 
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VERDAN 

Autonetics  VffiDAN  MBL-D9A  Computer  Autonetics 

Division  of  Morth  American  Aviation 


APPLICATIONS 

The  computer  is  used  in  real. time  control  systems, 
such  as  inertial  navigation,  homhlng,  weapon  system 
central  digital  computer,  flight  control,  ground 
checkout  and  allnement,  and  process  control. 

As  a  data  system,  it  is  used  for  scientific  computa¬ 
tion,  impact  predioltion,  and  mission  readiness. 

'■  The  VERDAH  computer  consists  of  three  interconnected 
computational  centers:  (l)  an  incremental  or  DA  sec¬ 
tion  (2)  a  whole  valve  or  GP  section  and  (3)  an 
input-output  section.  All  three  centers  may  he  opera¬ 
ted  simultaneously.  The  GP  section  directs  all  com¬ 
putation. 


INPUT 


•  Media 
16  DC  Voltages 

(+  0.5^  Range  +10V) 

5  Ternary  Coded  Pulse 
(using  8  integrators) 
32  Shaft  Encoder 
(20  significant  hits) 
3  Resolver  Incremental 
(using  8  integrators) 
Tape  Reader 
Manual  Control 


Speed 

100  tlmes/seo 
800  tlmes/seo 
100  times/sec 
800  times/sec 


PROGRAMMING  AND  NUMERICAL  SYSTEM 

Internal  number  system  Binary 

Binary  digit  s/word  2k 

Binary  digits/ instruction  22 

Instructions/word  1 

Instructions  decoded  52 

Arithmetic  system  Fixed  point 

Instruction  type  One  and  1/2  address  format 

Number  range  ^  -(2^5  <  „  < 

As  a  fraction:  -  1  <  W  <  1  -  2*^^ 


Instruction  word  format 


0  1 

2  8 

9  12 

15  16 

17  23 

Not  Used 

Sector  of  Next 
Instruction 

Operation 

Code 

Channel 

Sector 

1  Operand  Address  | 

OUTPUT 


Media  Speed 

13  DC  Voltages  100  times/sec  (+0.5l(  Range  ilOV) 
Serial  Digital  332.8  blts/sec 

16  Shscft  Encoder  100  times/sec  (20  significant  bits) 

4  Bln  Code  100  times/sec 

4  Ternary  Code  ■  100  tlmes/seo 

Nixie  Display  on  control  panel 

Paper  Tape  Pimch  5  channel 

Typewriter 


CIRCULT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Diodes 

Transistor's 

Capacitors 

Resistors 


Quantity 

10,000 

1.500 
670 

4.500 


ARITHMETIC  UNIT 


Incl  Stor  Access 
Micro sec 

160 


Add 
Mult 
Div 

Construction  (Arithmetic  unit  oilLy) 
Transistors  1,500 

Diodes  10,670 

Resistors  4,500  —  ■ 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Seq.uentlal 

The  clock  rate  is  532.8  kilocycles/seo. 
information  is  for  the  G.P.  only. 


Exclud  Stor  Access 
Microsec 

80 

2,000 
2,000 


Above 


STORAGE 

Medium  No.  of  Words 

Rotating  Disc  Memory  1,664 

The  average  access  time  is  one  half 
olutlon,  or  5  milliseconds. 

Magnetic  tape  is  under  development. 


No.  of  Bin 
Digits/Word 
24 

of  a  disc  rev-  - 


CHECKING  FEATURES 

Parity  on  input-output.  The  same  problem  can  be  run 
on  GP  and  DDA  internally  and  answers  compared. 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  O.32O  Kw  0.6  pf  400  cycle,  3  phase  ■ 
Volume,  computer  1.4  cu  ft 

Weight,  computer  82  lbs 

Air  conditioner  is  not  normally  required  if  input 
air  is  between  0°F  and  50°F.  Blower  must  be  supplied 
by  user. 


PRODUCTION  RECORD 

Number  produced  to  date  I80 

Nunfljer  in  current  operation  180 

Humber  on  order  883  (approx. ) 

Anticipated  production  rates  5/'week 
Time  required  for  delivery  10  months 
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COST,  PRICE  AND  RENTAL  RATES 

Basle  system  consists  of  the  computer  -  VERDAH,  im»- 
ual  control  panel,  and  paper  tape  reader.  Additional 
equlpnent  Includes  paper  tape  punch,  tape  prep,  equip¬ 
ment,  test  equipment  -  C29TA,  and  typewriter.  Brices 
are  available  upon  formal  request  to  Autonetlcs. 


PERSONNEL  REQUIREMENTS 

This  computer  was  primarily  designed  for  unmanned 
control  systems  and  thus  can  operate  for  long  periods 
of  time  unattended. 

Training  made  available  by  the  manufacturer  to  the 
user  Includes  programming  course  and  operation  and 
maintenance  course . 

RELIABILITY.  OPERATING  EXPERIENCE, 

AND  TIME  AVAILABILITY 

Calculated  mean  time  before  failure,  from  part,B  count. 
Is  160  hours.  Realized  MEBF  under  steady  state  opera¬ 
tion  Is  250  hours. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  multiple  Input-output, 
combination  GP/DDA,  and  small  size. 

Due  to  the  manner  In  which,  the  Inputs  and  outputs 
are  handled  -  Internally  -  the  computer  does  not  halt 
while  Inputlng  or  outputlng,  thus  the  OP,  DBA  and 
Input-output  operations  can  proceed  simultaneously, 
making  this  machine  almost  Ideally  suited  to  the 
real-time  control  problem. 

The  VERDAN  contains  a  non-volatlle  magnetic  memory. 
Provisions  are  Incorporated  such  that  In  case  of 
power  fall\ire,  all  Intermediate  information  Is  stored 
■jOn  a  memory  channel.  Upon  resun^tlon  of  power,  the 
flip  flops  and  registers  etc.,  are  reset  and  the  pro¬ 
gram  computation  resumes  at  the  point  of  Interruption. 

FUTURE  PLANS 

A  digital,  addressable  magnetic  tape  reader  and  writer 
Is  under  development  as  an  accessory  for  this  machine. 
In  order  to  extend  Its  capabilities. 

INSTALLATIONS 

Autonetlcs 

Division  of  Horth  American  Aviation 

9150  E.  imperial  Hi^way 

Downey,  California 


Photo  by  North  American  Aviation,  Inc.,  Autonetlcs  Dlidsion 
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Binary 
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Wxed  point 
One  address 
+  1 


I’eslgnation  for  Instruction  Word 
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Power  Supply 


Photo  hy  Westlnghouse  KLectrle  Corporation 


Registers  and  B-hoxes 

Accumulator  X-Eeglster 

Q-Eeglster  5  Index  Registers 

M-Eeglster  IS-Eeglster 

Stored  Data  Ptocesslng  program  consists  of  many 
sub-routines. 

Data-constant  words  are  expressed  In  a  complement 
form.  Operand  words  are  stored  two  words  per  operand 
memory  line.  Programmer  has  choice  of  left  or  right 
word,  left  or  right  half  of  left  word,  or  left  or 
right  half  of  right  word.  These  choices  provide  for 

maximum  use  of  data  locations. 


ARITHMETIC  UNIT 


Inol.  Stor.  Access  Exolud.  Stor.  Access 
Mlcrosec  Mlcrosec 


Add  5 

Mult  20 

Dlv  ■  40 

Construction  (Arithmetic  unit  only) 


Transistors 
Arithmetic  mode 
Timing 
Operation 


2,600 
Parallel 
Synchronous 
Sequential 


1.4 

20 

4o 


STORAGE 


No.  of  Access 


Media  No.  of  Words 

Dlg/Words  Mlcrosec 

Magnetic  Core  4096  Inst  Words 

21  0.2 

Magnetic  Core  1024  Open  Words 

24  0.8 

Magnetic  Tape 

No.  of  units  that  can  be  connected  1  Unit 

No.  of  characters/llnear  Inch 

200  Chars/lnch 

Channels  or  tracks  on  the  tape 

7  Tracks/tape 

Tape  speed 

75  Inches/sec 

Start  time 

5  MUllsec 

Stop  time 

3  MUllsec 

Physical  properties  of  tape 

Width 

0.5  Inches 

Length  of  reel 

2,400  Feet 

Composition 

Hylar 

Selected  data  recorded  on  tape  compatible  with  IBM 
727  tape  unit. 

Provides  checking  feature  for  processed  data. 
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Input  Unit 

INPUT 

Media  Speed, 

Hi-speed  Block  5  mioroeec/data  vord 
Transfer 

Voltage  to  Digital  75  miorosec  0.15^  Resolution 
Sense  Inputs  3  mioroseo 

Special  input  unit  designed  to  receive  information 
from  radar  and  present  it  to  Data  Erocessing  units. 

OUTPUT 

Media  Speed 

Hi-speed  Block  Transfer  5  microsec/data  vord 

Digital  to  D-C  Voltages  I3  microsec  read-out 

0.1^  Resolution 

Digital  to  A-C  Voltages  9  microsec  read-out 

0.2$  Resolution 

Special  output  unit  designed  to  receive  data  frcm 
the  arithmetic/control  unit,  decode  data,  output  to 
the  antenna  director^  display  of  tracked  targets  on 
console,  and  output  to  tape  unit. 


Photo  by  Westlnghouse  ELectrio  Corporation 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Diodes  15,983 

Transistors  7,597 

Magnetic  Cores  115,600 

Gating  systems  operate  on  DC  levels  with  approxi¬ 
mately  10  millimicroseconds  of  delay  per  stage. 

Multi -aperture  core  Instruction  Itaory  with  Kon- 
Destruotlve  Read-out. 

CHECKING  FEATURES 

Internally  Programmed  Self  Test 

Arithmetlc/control  monitor  capable  of  testing  and 
holding  the  contents  of  a  particular  register  at  any 
prescribed  time. 

Readily  accessible  test  points  permit  rapid  trouble 
shooting  without  removing  cards  or  units  from  mo\mt- 
Ing  structure . 


WESTINGHOUSB  AIRBORNE 
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Arlthmetlo/Control  Unit 


Photo  hy  Westlnghouse  ELectrio  Corporation 


POWER.  SPACE.  WEIGHT.  AND  SITE. PREPARATION 

Power,  computer  and  power  1.8  Kw  1.8  KVA  1.0  pf 
Volume,  computer  6.5  cu  ft 

Area,  computer  Dependent  on  mounting  application 
Weight,  computer  250  lbs 

Data  Processor  is  designed,  for  airborne  use. 

Mounting  structure  depends  on  space  available.  Cool¬ 
ing  required  is  a  blower  with  a  capacity  of  200  cfm 
at  max  amb  temperature  58°C  min  air  density  .052 
Ibs/fb*^.  System  requires  115v,  hOO  cycle,  5-phaBe, 

600  watts/phase,  or  28v  D.C.  3  wire. 

PRODUCTION  RECORD 

Number  produced  to  date  2 

Number  in  current  operation  2 

Current  operating  models  are  prototype. 

RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

System  features  and  construction  techniques  utilized 
by  the  manufacturer  to  insure  required  reliability 
include  selected  standard  parts  proven  long  life 
items  with  extensive  life  testing  operations,  elec¬ 
trical  components  derated  to  operate  at  20S6  of  nomi¬ 
nal  voltages  and  power  ratings,  and  circuits  designed 


to  accomodate  wide  swings  in  component  parameters. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  Include  EL  speed  (.300,000  ) 
operatlons/sec)  in  a  ruggedized,  atnall  package,  hJfeh 
reliability,  and  general  purpose  coronand  repertoire 
with  three  Index  Registers. 

Unique  system  advantages  include  Non-Destructive 
Instruction  Store  with  1  microsecond  memory  cycle 
time,  and  split  word  storage,  allowing  programmer  a 
choice  of  a  2k  bit  whole  word  or  a  12  bit  half  word. 


INSTALLATIONS 

Westlnghouse  Electric  Corporation 

Air  Arm  Division 

Avionics  Systems  Section  (E5*l) 

Box  7k6 

Baltimore  3>  Maryland 
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WHIRLWIND  II 

The  Whirlwind  Computer 


APPLICATIONS 

Manufacturer 

Scientific  and  engineering  computation.  The  research 
reported  in  this  computing  system  description  was 
sponsored  hy  'the  Office  of  Haval  Research. 

Air  defense  experiments  leading  to  development  of  the 
SAOE  System.  ' 

The  Whirlwind  I  Computer  was  declared  excess  to  the 
needs  of  the  M.I.T.  Lincoln  Laboratory  in  the  spring 
of  1959'  Subsequently,  the  computer  was  leased  by 
the  Office  of  Mayal  Research  to  the  Wolf  Research 
and  Development  Corporation,  Boston,  Mass.  The  Wolf 
Research  and  Development  Corporation  then  undertook 
the  disconnecting  and  moving  of  the  computer  from  the 
M.I.T.  Barta  Building.  This  move  which  commenced 
about  1  January  i960  was  successfully  completed  by 
1  May  i960.  The  computer  is  presently  stored  in  a 
Navy  warehouse  and  it  is  planned  to  move  the  machine 
and  make  it  operational,  at  a  new  site  during  early 

1961. 


MANUFACTURER 

Massachusetts  Institute  of  Technology 
Digital  Computer  Laboratory 


Photo  by  Massachusetts  Institute  of  Technology 

PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 

Binary 

Binary  diglts/word 

16 

Binary  digit s/instruction 

16 

Instruct ions/word 

1 

Instructions  decoded 

52 

Instructions  used 

29 

Arithmetic  system 

Fixed  point 

Instruction  type 

One  address 

Humber  range 

2"^^  -  1  to  1  -  2"^^ 

Instruction  word  format 

Cremation  j 

Address 

J  1  ll:T  5  1  1 

J - 1—1 _ 1 _ 1  1  1  Il5 

The  basic  operation  code  has  been  supplemented  by 
a.  cbraprehensive  system  of  service  routines,  providing 
for  direct  read-in  of  Plexowrlter-ooded  perforated 
paper  tapes,  the  logging  of  each  problem  on  film  and 
paper  tape  for  subsequent  processing,  assembly  during 
read-in  of  a  suitable  set  of  instructions  including 
interpretive  programmed-arithmetic  (optional  floating 
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Photo  by  Wolf  KeBearch  &  Developnent  Corporation 


point),  up  to  several  humJred  cycle  counters  (B-boxes), 
output  routines,  error  detection,  and  automatio  post 
mortems . 

Routines  are  normally  coded  with  mnemonic  operations, 
symbolic  addresses,  relative  addresses,  program  pre¬ 
set  parameters,  special  psuedo-codes,  and  special  con¬ 
trol-words  , 

The  service  routines  are  stored  on  magnetic  tape 
and  are  selected  automatically  during  read-in. 


ARITHMETIC  UNIT 

Incl  Stor  Access  Exclud  Stor  Access 


Mlcrosec 

Microsec 

Add 

22 

8 

Mult 

54-41 

25.5 

Dlv 

n 

57 

Construction 

(Arithmetic  unit 

only) 

Type 

Quantity 

6145 

5IT 

TAK7 

441 

6sht 

96 

5E29 

l4 

616 

51 

1  Megacycle/sec 

Basic  pulse  repetition  rate 

Arithmetic  mode 

Parallel 

Timing 

Synchronous 

Operation 

Concurrent 

STORAGE 


Access 
Micro sec 
T 

8,500 


Media 

Magnetic  Core  6,144 

Two  Magnetic  Brums  56,848 
Five  Magnetic  .Tapes  125,000/tape 
Toggle  Switch  52  1 

Flip-flop  5 

A  word  consists  of  I6  digits  plus  a  parity  digit. 
Read-rewrite  time  is  T  microseconds.  Drum  access 
time  ‘is  average  value; 

Magnetic  Tape 

No.  of  units  that  can  be  connected  4  Units 

No.  of  words/linear  inch  of  tape  I5  Words/lnch 

Channels  or  trades  on  the  tape  6  Tracks/tape 

Blank  tape  separating  each  record  0.6  Inches 
Tape  speed  •  JO  Inches/seo 

Transfer  rate  ,  _  590  Words/seo. 

Start  time  6.0  Millisec 

Stop  time  6.5  MlUisec 

Average  time  for  experienced  operator 
to  change  reel  of  tape  60  Seconds 

Physical  properties  of  tape 
Width  1/2  Inches 

Length  of  reel  800  Feet 

Composiliioii  Acetate 

Magnetic  core  storage  consists  of  two  banks  of  1024 
words  each  and  one  bank  of  words.  These  are 
divided  into  6  fields  of  1024  words,  any  two  of  which 
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may  be  ueed  at  a  given  time.  A  change  fields  instruc¬ 
tion  permits  selection  of  the  two  fields  to  be  used. 

A  word  consists  of  16  digits  plus  a  parity  digit. 
Read-rewrite  time  is  seven  microseconds. 

Magnetic  drum  storage  consists  of  an  auxiliary 
drum  containing  12  groups  each  consisting  of  20ii8 
words  plus  six  groups  of  2048  words  each  contained 
on  a  buffer  drum.  The  buffer  drum  contains  four 
other  groups  which  are  used  for  input-output  buffering 
of  digital  data. 

A  total  of  five  magnetic  tape  units  is  available, 
of  these  a  maximum  of  four  may  be  connected  to  the 
computer  at  any  one  time  and  up  to  three  may  be  con¬ 
nected  to  the  associated  delayed  (off-line)  printout 
system. 


INPUT 


Media 

Paper  Tape  (Ferranti) 
Paper  Tape  (Plexowrlter) 
Magnetic  Tape 
Light  Guns 

Paper  Tape  (Teletype) 
Switches 

Digital  Data  Input 
Real  Time  Clock 


Speed 

200  llnes/seo 
l4  lines/sec 
50  tn/sec 
Manual 
60  words/mln 
Man\ial 

1,300  polnts/seo 
60  pulses/sec 


OUTPUT 


Media 

Magnetic  Tape 
Oscilloscope-camera 
Paper  Tape  (Flexowrlter ) 
Oscilloscope-Camera 
Oscilloscope-Display 
Printed  Page  (Flexowrlter) 
Paper  Taw  (Teletpie) 
Printer  (Teletype) 

Digital  Data  Outputs 
Audible  Alarm-Lights 


Speed 

188  char/sec 
200  char/sec 
10  char/sec 
2  frames/sec 
6,000  polnts/sec 
10  chsur/ser 
60  words/mln 
60  words/min 
1,300  pulses/cfe'; 
4  words/eca 


The  oscilloscope  displays  vectors  at  the  rate  of 
6,000  vectors/sec  and  characters  at  the  rats  of  3,000 
char/sec.  An  IBM  523>  modified,  is  used  reading 
and  punching.  Magnetic  tape  may  be  us^  for  delayed 
Flexowrlter  output  (off-line). 


POWER,  SPACE.  WEIGHT,  /|iND  SlTt. PREPARATION 

Power,  computer  200  KVA 

Power,  air  conditioner  I50  KVA 

Volume,  computer  4,400  cu  ft 

Volume,  input-output  2,100  cu  ft 

Volume,  air  conditioner  4,200  cu  ft 

Area,  computer-  450  sq.  ft 

Area,  input-output  210  sq  ft 

Area,  air  conditioner  525  sq  ft 

Room  size,  computer  30  ft  x  fO  ft 

Room  size,  input-output  25  ft  x  4o  ft 

Room  size,  air  conditioner  50  ft  x  50  ft 

Floor  loading  12  Ibs/sq  ft 

60  lbs  concen  max 

■  Capacity,  air  conditioner  110  Tons 

Weight,  computer  37,000  lbs 

Wei^t,  air  conditioner  16,000  lbs 


PRODUCTION  RECORD 

Number  produced  to  date  1 


PERSONNEL  REQUIREMENTS 

One  8-Hbur  Two  8-Hbur  Three  8-Hour 


Supervisors 

Librarians 

Operators 

Engineers 

Technicians 

In-Output  Oper 

Tape  Handlers 


Shifts 

1 

1 

3 

1 

6 

2 

2 


RELIABILITY,  OPERATING  EXPERIENCE, 
AND  TIME  AVAILABILITY 

Average  error-free  running  period  19.4  Hours 

Good  time  ^  5>172.5  Hours 

Attempted  to  run  time’  5>23T'9  Hours 

Operating  ratio  (Good/Attempted  to  run  time)  0.98 
Figures  based  on  period  I5  May  56  to  24  Sep  56 
Passed  Customer  Acceptance  Test  1950 


CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 

Type  Quantity 

Tubes  14,500 

TAK7  6,145 

6145  5,665 

40  Types 

Diodes  14,000 

Transistors  None 

Magnetic  Cores  104,448 
Used  in  core  memory  only. 


ADDITIONAL  FEATURES  AND  REMARKS 

Outstanding  features  are  the  display  system  includ¬ 
ing  twenty-five  I6"  display  scopes,  I9  5"  display 
scopes,  13  ll^t  guns,  manual  intervention  switches 
and  audible  alnrms.  Digital  data  Inputs  and  outputs 
via  telephone  lines,  teletype  input  and  outitut  and 
real  time  clock. 


CHECKING  FEATURES 

Arithmetic  element  checks,  parity  checks  of  core 
memory  and  magnetic  drums,  and  information  transfer 
checks. 

Marginal  checking  is  done  one  hour  daily  to  deter¬ 
mine  if  any  computer  circuits  have  deteriorated  dur¬ 
ing  the  past  24  hours. 


INSTALLATIONS 

Digital  Computer  Laboratory 
Massachusetts  Institute  of  Technology 
Cambridge  59,  Massachusetts 
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wise 

Wisconsin  Integrally  Synchronized  Computer 


MANUFACTURER 

University  of  Wisconsin 
(  Department  of  Electrical  Engineering 
Computing  Laboratory 


Photo  by  the  University  of  Wisconsin 


APPLICATIONS 

General  purpose  scientific  and  engineering  compu¬ 
tation,  engineering  experimentation  and  training. 


PROGRAMMING  AND  NUMERICAL  SYSTEM 


Internal  number  system 
Binary  diglts/vord 
Binary  dlgits/instruotlon 
Instructions  /word 
Instructions  decoded 
Instructions  used 
Arithmetic  system 
Instruction  type 


Binary 

50 

50 

1 

16 

16 

Floating  point 
Three  address 


Humber  range 


U-0  binary  digits  times  2 


+255 


Instruction  vord  format 


10  . 

4 

12 

12 

12 

X 

SEEClAl 

T 

MEE 

A 

ADDRESS 

B 

ADDRESS 

C 

ADDRESS 

50  -  4-1 

40-5T 

56  -  25  — 

24  -  13 

12-1 

1  bit  used  to  select  fixed  point  operation, 

breaipoint  operation,  etc. 

6  bits  (^1-46)  used  (along  with  12  bits)  to  allow 
completely  general  Extract  operation:  Extract  any 
number  of  bits  from  any  stored  word,  shift  right  or 
left  any  number  of  places.  Insert  into  any  other 
stored  word. 
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ARITHMETIC  UNIT 

Inol.  Stor.  Access- 
Micro sec 

Add  16,700 

Mult  16,700 

Dlv  16,700 

Construction  (Arithmetic  ,unit  only) 

S^ype  ,  Quantity 

Tiibes 

6211  koo 

58IA  100 

6AW8  1|. 

6CM6  6  ■ 

Diodes 

IH38  200  ■ 

Rapid  access  vord  registers  7 

Basic  pulse  repetition  rate  100  Kc/sec 

Arithmetic  mode  Serial 

Timing  Synchronous 

Operation  Sequential 

Concurrent 

Operations  are  carried  out  on  four  instructions 
simultaneously  (integral  Synchronization)  restiltlng 
in  efficient  use  of  access  time.  The  four  concur¬ 
rent  operations  are  read  order  N,  locate  two  oper¬ 
ands  called  for  hy  order  H-1,  perform  arithmetic  of 
order  11-2,  and  deliver  result  of  order  H-3.  Float¬ 
ing  point  makes  efficient  use  of  otherwise  long 
addition  time . 


STORAGE 

No.  of  No.  of  Access 

Words  Digits  Microsec 

l,02l^  51,200  0  -  16,700 

If  550  - 

3  rto 

INPUT 

Media  Speed 

Punched  Paper  Tape  10  sexadec  char/sec 

Flexowrlter  Keyboard  Manual 

OUTPUT 

Media  Speed 

Punched  Paper  Tape  10  sexadec  ohar/sec 

Flexowrlter  Typewriter  10  sexadec  char/sec 

Oscilloscope  Monitor 

CIRCUIT  ELEMENTS  OF  ENTIRE  SYSTEM 


Type 

Quantity 

Tubes 

5844 

650 

6211 

65O' 

6AQ5  -  6CM6 

100 

6AW8 

14 

6AG5 

Diodes 

32 

IN38 

4oo 

INII28 

3 

INII28R 

3 

6AQ6  being  replaced  by  6CM6 

CHECKING  FEATURES 

Manually  operated  marginal  checking  voltages 
Set  of  diagnostic  routines 


POWER,  SPACE,  WEIGHT,  AND  SITE  PREPARATION 

Power,  computer  10. 5  Kw 

Power,  air  conditioner  7.5  Kw 

Area,  computer  ^0  sq  ft 

Area,  air  conditioner  .  15  sq  ft 

Capacity,  air  conditioner  7.5  Tons 

PRODUCTION  RECORD 

Produced  1 

Operating  1 


PERSONNEL  REQUIREMENTS 

One  8-Hour  Shift 

Engineers  1 

Teehnicians  Students 


ADDITIONALFEATURES  AND  REMARKS 

Extract  instruction  and  floating  point  controls. 

Remote  control. 

Digits  in  instructions  corresponding  to  the  sign 
of  significant  digits  in  numbers  are  not  used  in 
any  instruction.  Extract  instruction  is  the  only 
insthictlon  which  makes  use  of  digits  corresponding 
to  exponent  in  numerical  data. 

System  is  financed  by  the  Wisconsin  Alumni  Research 
Foundation  and  the  University  of  Wisconsin,  College 
of  Engineering,  Department  of  Electrical  Engineering. 

Design  was  governed  largely  by  striving  for  sim¬ 
plicity  of  operation.  Outstanding  features  include 
integral  synchronization,  general  extract,  fixed  or 
floating  point  operation  and  a  50  word  length. 


FUTURE  PLANS 

Indirect  addressing  with  automatic  modification 
has  been  designed  and  a  photoelectric  reader  and 
high  speed  punch  have  been  acquired. 


INSTALLATIONS 

Computing  Laboratory 

Department  of  Electrical  Engineering 

College  of  Engineering 

University  of  Wisconsin 

Madison  6,  Wisconsin 


Media 

Magnetic  Drum 
Magnetic  Drum 
Magnetic  Drum 


1021  Wise 


( 


WRU  SEARCHING  - 
SELECTOR  ' 

Western  Reserve  University  Searching  Selector 


MANUFACTURER 

Western  Reserve  University 


APPLICATIONS 

Located  at  IO85I  Magnolia  Road,  Cleveland -6,  Ohio, 
the  system  Is  used  for  the  scanning  of  encoded  ah- 
stfacts  of  scientific  puhllcatlons  for  literature 
searching  purposes.  Applied  to  literature  projects 
of  American  Society  for  Metals,  American  Diabetes 
Association,  and  Communicable  Disease  Center  (Atlan- 
taj  Ga. ). 


Rhoto  by  Western  Reserve  University 


Media 


STORAGE 


ftiper  Tape  Library 
Relays 

The  paper  tape  library  is  scanned  at  Plexovrlter 
speeds. 


c 


WRU  SEARCBIKG  SELECTOR 
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Ifedltm 
Paper  Tape 


Medium 
Typed  Page 
Paper  Tape 


INPUT 

Speed 

10  char/sec 

OUTPUT 

Speed 

10  char/sec 
10  char/sec 


PERSONNEL  REQUIREMENTS 


One  8-Hbur  Shift  Two  8-Hbur  Shifts 
Used  Becomm  Used  Becomm 


Analysts  1 
Programmers  1 
Operators  1 


1 

1 

1 


1 

1 

2 


1 

1 

2 


RELIABILITY.  OPERATING  EXPERIENCE. 

AND  TIME  AVAILABILITY 

Good  time  60  Bburs/tfeek- '(Average)"”' 

Atteo^ted  to  run  time  ^0  Hburs/ffeek  (Average) 

Operating  ratio  (Good/Attempted  to  run  time)  O.oo 
Above  figures  based  on  period  1  Jan  60  to  1  May  60 
Time  is  available  for  rent  to  qualified  outside  organ¬ 
izations  . 


ADDITIONAL  FEATURES  AND  REMARKS 

The  starting  point  for  designing  this  equipnent  was 
the  realization  that  documentation  systems  are  called 
upon  to  meet  a  wide  variety  of  information  require¬ 
ments.  These  range  from  narrowly  defined  specific 
inquiries  to  comprehensive  correlations.  More  de¬ 
tailed  analysis  revealed  that  any  given  requirement 
almost  without  exception  involves  a  combination  of 
several  concepts.  Both  subject  indexing,  as  ordinar¬ 
ily  practiced,  and  the  pigeon-hole  type  of  elassifi- 
catloh  systems  make  use  of  pfeestablished  concept 
combinations  Insofar  as  such  combinations  are  used  at 
all.  Hand-sorted  punched  cards  and  various  mechanized 
systems  have  demonstrated  during  the  past  ten  years 
that  highly  advantageous  benefits  may  be  realized  by 
defining  searching  and  selecting  operations  in  terms 
of  concept  combinations  not  established  or  anticipated 
at  the  time  of  analyzing  the  subject  contents  of  doc¬ 
uments. 

The  Western  Besei've  Searching  Selector  permits  an 
exceptionally  wide  range  of  concepts  to  be  used  in 
defining  and  conducting  searching  operations.  Thus, 
the  scope  of  a  search  may  be  defined  not  only  in 
terms  of  s^clflc  substances,  devices,  attributes, 
processes,  conditions,  organisms,  persons,  locations, 
etc.,  but  also  in  terms  of  generic  concepts  and  their 
relationships  to  specific  terms.  Furthermore,  obser¬ 
vational  relationships,  for  exanqjle  the  roles  in  a 
given  experiment  or  situation  of  various  substances, 
devices,  etc,  taken  either  specifically  or  generloally, 
may  also  be  designed  as  points  of  reference  in  defin¬ 
ing  searches. 

This  widvs  range  of  possibilities  is  acconpllshed 
by  the  ability  of  the  Western  Beserve  Searching  Selec¬ 
tor*  to  detect  combinations,  of  symbols  and  combinations 
of  icomblnations  at  a  multiplicity  of  levels.  At  each 
level,  combinations  may  be  defined  in  terms  of  logical 
product,  logical  sum,  logical  difference  or  derived 
con^lex  logical  relationships.  The  different  combina¬ 
tional  levels  may  be  thou^t  of  as  analogous  to  the 
combining  of  letters  to  construct  sentences,  sentences 
to  construct  paragraphs,  etc.  The  machine  is  able 
automatically  to  detect  the  start  and  end  of  each  or¬ 
ganized  symbolic  unit  analogous  to  word,  phase,  sen¬ 


tence,  or  paragraph. 


Selector  Operations 


This  use  of  analogy,  though  illtaninating,  must  not 
be  regarded  as  definitive.  Actually,  to  avoid  the 
complexity  of  phrasing  and  sentence  structure  encount¬ 
ered  In  natural  language,  well-defined  rules  for  in¬ 
dicating  relationship  of  a  syntactical  nature  have 
been  worked  out.  Application  of  these  rules  results 
in  the  ejqpresslng  of  the  subject  content  of  a  given 
document  in  the  form  of  a  telegraphic-style  abstract 
with  syntactical  relationships  rendered  e.icplioit  by 
carefully  defined  role  indicator.  Encoding  the  term¬ 
inology  in  such  abstracts  explicitly  Indicates  the 
relationship  of  each  term  to  concepts  of  generic 
scope. 

Frlor  to  conducting  a  search,  an  information  re¬ 
quirement  is  analyzed  in  terms  of  appropriate  speci¬ 
fic  and  generic  terms,  role  Indicators  and  logically 
defined  relationships  between  them.  The  information 
requirement  is  thus  analyzed  on  the  same  basis  as  is 
used  to  record  the  infomatlon  contents  of  documents 
in  the  fom  of  encoded  abstracts.  The  searching  step 
as  performed  by  the  Searching  Selector  consists  of  a 
series  of  logically  defined  matching  operations  in¬ 
volving  the  common  set  of  terms  used  f6r  analyzing 
the  information  requirement  and  the  information  con¬ 
tents  of  documents; 

The  Searching  Selectcr  has  been  designed  so  that 
ten  searches  may  be  conducted  simultaneously.  Such 
searches  may  be  interrelated  as  to  scope  or  complete¬ 
ly  Independent. 


FUTURE  PLANS 


The  system  has  been  i-eplaced  during  i960  with  the 
GE  250  computing  system. 


INSTALLATIONS 

Center  for  Documentation  and  Communication  Besearch 
Western  Research  University 
Cleveland  6,  Ohio 
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JfflALXSIS  AHD  IRENDS 
imODUSECOH 

The  Informatloa  .for  each  of  the  222  systemB  described  In  Ciiapter  II  has  hsen  subdivided  into 
eighteen  topics,  permitting  the  data  to  be  presented  in  an  organized  manner  and:  simplifying  the  com¬ 
parison  of  features  of  the,  d"-fferent  systems.  The  following  paragraphs,  paralleling  the  subdivisions 
of  the  systems  descriptions  of  Chapter  'll,,  are  an  attempt  bo  q^jantitatlyely  analyze  the  data  and  show 
recent  trends  in  the  field  of  computing  ’machinery.  It  is  emphasized  aga,in  that  the  information  given 
in  Tables  II  through  XV  in  this  Chapter  is  to  be  used  with  oautioni  The  tables,  have  been  constructed 
only  to  show  trends,  permit  limited  comparison,  of  systems  and  show  the  present  estate  of  the  art.  Infor¬ 
mation  pertaining  to  a  speolflo  system  should-  be  obtained  from  the  system  description  in  Chapter  II  or 
directly  from  manufacturers  and  users. 

DESlGHATIOM  'OF  COMCTJTIMG  -SYSTEMS 

The  names  of  various-  types  of  compij-tlng  systems  existing  in  the  United  States  stem  from  different 
sources.  It  would  have  been  convenient  if  some  system  of  classification  and  standard  nomenclature  had 
been  established  many  years  ago.  The  nomenclature  could  have,  incorporated  the  name  of  the  manu¬ 
facturer  and  model  number,  the  nature  or  application  of  the  system,  or  the  name  or  location  of  the 
operating  agency.  However,  a  system  of  nomenclature  was  not  established,  resulting  in  an  odd  mixture 
of  names  for  computing  systems.  Many  computing  systems  bear  the  n^e  of  the  manufacturing  organiza¬ 
tion,  for  example  ‘IBM  704,  HOHElWEtL  800,  NATIOHAL  304,  HilAC,  and  RCA  50I.  The  names  of  some  machines 
'indicate  the  nature  or  purpose  of  the  system,-  for  example  WESTIHGHOUSE  AIRBOEHE,  VOTE  TALLY  SYSTEM, 

CUBIC  AIR  TRAEFIC,  wnTRTWnm  and  EDVAC.  Other  machine  titles  indicate  the  name  of  the  operating  agency, 
such  as  DYSEAC,  SEAC,  HORC,  OARAC,  ORACLE  and  ORDVAC.  Some  titles  are  indicative  of  the  location  of 
the  system,  such  as  LARC.  The  names  of  some  machines  are  trade  names  lihe  UUtVAC  II  and  ELECOM  125 . 

There  are  some  machines  named  after  specific  persons,  as  are  AIWAC  III  E  and  JOHHRIAC.  .Arbitrary  names, 
like  GEORGE,  also  exist.  .Another  trend  in  computing  machine  nomenclature  has  been  to  develop  names 
which  were  contractions  or  pronounoable  abbreviations  of  significant  titles.  -Examples  of  this  are  EDVAC, 
for  Electronic  Discrete  Variable  Automatic  Computer;.  MAHIAC,  for  Jfethematlcal  Analjsser  and  Numerical 
Integrator  tod  Computer;  and  ORDVAC,  for  ORDnance  Variable  Automatic  Computer. 

manufacturers  OE  COMPUnHG  SYSTEMS 

In  the  interest  of  national  defense,  the  developnent  of  electronic  computing  systems  could  not  wait 
until  normal  economic  laws  brought  about  the  supply  of  systems  through  commercial  demand.  The  Depart¬ 
ment  of  Defense  supported  research  and  development  in  the  field  of  electronic  digital  computers  to  be 
utilized  for  rapid  scientific  computation  on  defense  projects. 

The  world' s  first  electronic  digital  computer,  the  IKCAC,  designed  and  developed  by  the  Moore  School 
of  Electrical  '-Engineering  of  the  University  of  Pennsylvania,  for  the  Ballistic  Research  Laboratories  was 
r’la'-od  in  operation  at  the  Aberdeen  Proving  Ground  in  January  1947.  Many  early  electronic  machines  were 
manufactured  at  educational  institutions  such  as  the  Institute  for  Advanced  -Study-,  MIT,  Harvard  and  the 
Universities  of  Pennsylvania  and  California.  Parallel  research  was  performed  by  industry,  and  by  I95O, 
large  scale  digital  elieotrohlo  computers  were  being  delivered  commerbially .  At  the  ..jpve sent  time  mass 
production  of  large  scale  systems  is  well  underway.  Several  thousand,  large  scale  systems  of  various 
types  have  been  mpsH  .produced-nnd. thousands  are  on  order.  Table  I  shows  the  manufacturers  of  all  the 
machines  described  in  Chapter  II  and  Table  II  shows  the  approximate  qumitities  of  these  systems  which 
have  been  produced. 
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APPLICAIIOMS  OF  COMPOTING  SYSTEMS 


The  installation  of  the  EKIAC,  at  the  BaUlstic  Research  Laboratories  of  the  U.  S.  Army  Ordnance 
Corps  marked  the  heginning  of  the  widespread  use  of  electronic  computing  machines.  Since  the  advent  of 
the  ENIAC,  a  large  expeinsion  has  taken  place  in  the  computer  field.  Investment  rates  in  computing 
equipnent  in  the  United  States  have  risen  from  ten  million  dollars  per  year  in  1953  to  one  hundred 
million  dollars  per  year  in  I956.  Present  expenditures  for  computing  equlpaent  has  passed  the  hilllon 
dollars  per  year  mark. 

Almost  every  commodity  industry  such  as  oil,  steel  and  rubber  is  utilizing  computing  equipment  for 
both  scientific  and  commercial  applications.  Service  industries,  such  as  banking,  transportation,  and 
insurance  have  applied  large  scaie  systems  toward  the  solution  of  problems  in  the  fields  of  accounting, 
reservations  control,  and  bookkeeping.  Manufacturers  have  used  computing  systems  for  design  engineer¬ 
ing  and  scientific  research.  Many  systems  are  being,  utilized  for  inventory  and  stock  control.  The 
determination  of  manufacturing  plant  location  and  stock  parts  storage  are  being  made  by  linear  program¬ 
ming  methods.  Electronic  computers  are  being  utilized  by  the  construetion  industry  for  design  and 
location  of  structures  and  road  nets.  Many  digital  computers  form  a  part  of  closed  loop  industrial 
process  control  systems. 

Many  problems  require  the  processing  of  large  quantities  of  data,  such  as  is  obtained  from 
missile  tracking,  telemetering,  mineral  deposit  prospecting  and  record  keeping.  The  use  of  electronic 
computing' equipment  permits  the  processing  of  large  quantities  of  such  data  over  relatively  short 
periods  of  time, 

Many  "on-line"  applications  of  both  general  and  special  purpose  computers  are  being  made.  These 
control  applications  include  such  examples  as  control  of  wind  tunnel  testing  and  continuous-flow 
manufacturing.  Computers  are  'being  used  for  aircraft  and  missile  fire  and  flight  control,  both  as 
ground  based  and  missile  borne  systems. 

A  discussion  of  applications  of  specific  systems  will  be  found  under  the  sub-heeding  "APPLICAnONS" 
in  the  various  computing  systems  descriptions  given  in  Chapter  II. 

EROORAMMOIS  AMD  MDMERICAL  SYSTEM 

Internal  Umber  System  ■ 

Many  types  of  number  systems  have  been  utilized  for  the  development  of  logical  designs  of  computing 
systems.  Among  these  number  systems  are  the  straight  binary,  octal,  binary  coded  decimal,  straight 
decimal,  sexadecimal,  biquinary,  binary  coded  alphanumeric,  and  binary  coded  decimal  (excess  three). 

Of  18T  different  relevant  systems,  I3I  utilize  a  straight  binary  system  internally,  whereas  53  utilize 
the  decimal  system  (primarily  binary  coded  decimal)  and  5  systems  utilize  a  binary  coded  alphanumeric 
system  of  notation.  Of  course,  in  nearly  every  computing  system,  information  is  ultimately  handled 
in  binary  form,  particularly  in  storage  and  in  arithmetic  units.  The  primary^  method  of  storage  exploits 
the  Inherent  properties  of  material  media,  such  as  semiconductors,  and  ferrosileotrio  and  ferromagnetio 
materials.  The  state  of  conduction  or  the  polarization  of  ferroelectric  And  ferrcmagnetle  materials 
determine  the  nature  of  the  information  which  is  stored  or  'being  processed.  Decimal  digits  are  handled 
as  groups  of  four  bits,  or  tetrads.  Alphanumeric  data  usually  requires  the  use  of  six  bits,  permitting 
64  different  symbols.  Some  systems  utilize  seven  bits.,, for.  expressing  a  silngle  character,  permitting 
128  different  characters,  or  may  utilize  a  single  bit  as  an  "odd-even"  check  bit.  Erogranmers  and  coders 
preparing  problems  for  solution  on  these  systems  mey  work  with  decimal  or  alphanumeric  notation  and  need 
not  be  concerned  with  the  binary  coding  perfoimed  automatically  by  the  machine. 

Word  Length 

The  selection  of  word  length  for  computing  systems  is  based  upon  many  considerations.  For  infor¬ 
mation  words,  the  precision  required  for  the  solution  of  problems  may  be  the  major  consideratloni  For 
instruction  words,  word  space  must  'be  allocated  to  the  address  of  the  operand  (or  operands  for  multi- 


address  codes),  the  oommard,  and  perhaps  spares,  tags,  or  check  digits.  For  example,,  the  0RDVK-!  utili‘?«;ii 
39  hits  plus  sign  for  an  information  word.  One-half  of  a  word,  or  20  bits,  is  subdivided  intv  .  12-bit, 
■address  portion  (for  l)-,096  high  speed  storage  locations),  'a  6  bit  oomnand  portion  for  61^  consa^ti  ,s,  and 
a  2-bit  spare  digit  portion  for  special  applications  and  versatility.  The  variation  of  word  length  among 
existing  systems  Is  rather  wide.  Table  III  shows  the  word  lengths  of  the  222  systems  described  in 
Chapter  II,  in  ascending  order  of  magnitude.  The  average  or  nominal  word  length  for  fixed  wc'i'di  length 
machines  is  approximately  14-0  binary  or  12  decimal  digits. 

Number  of  Instnietions  Per  Word 

In  many  systems  the  machine  word  structure  permits  several  instructions  to  be  .expressed  'iy  -a  single 
word.  Of  171  systems, ID7  were  reported  as  operating  on  a  one  instruction  per  word  basis  and  23  Were 
reported  as  operating  on  a  two  instructions  per  word  basis.  Several  systems  required  two  woris  to 
express  a  complete  instruction  and,  in  some  systems,  several  instructions  could  be  expresses,  bjr  a 
single  word,  at  the  option  of  the  programmer. 

Arithmetic  System 

Most  of  the  earlier  machines  operated  on  a  fixed  point  arithmetic  system.  The  binary  01  ueiimal 
point  was  arbitrarily  fixed  at  either  the  right  or  left  end  of  the  number.  For  some  system.^  a  centered 
decimal  point  permitted  the  direct  expression  of  whole  and  fractional,  parts  of  numbers.  Sea'  :ing  is 
required,  for  example,  when  a  decimal  or  binary  point  .is  located  at  the  left  end  of  a  number,  in  which 
case  all  quantities  must  be  scaled  between  the  values  of  minus  one  and  plus  one. 

Mainy  of  the  later  machines  were  manufactured  with  built-in  automatic  floating  point  fepvLpmeit, 
permitting  numbers  to  be  expressed  as  fractional  parts  and  exponent  parts.  The  exponent  uouilly  is  a 
power  of  two  or  ten.  Floating  point  circuitry  was.  added  to  many  of  the  older  systems.  A  review  of  this 
sub-heading  in  the  systems  descriptions  found  in  Chapter  II  and  an  examination  of  Table  III  will  show 
the  distribution  of  fixed  and  floating  point  equipment. 

Instruction  Type 


Internally  programmed  automatic  computers  require  that  part  of  the  instruction  word  '00  devotJd  to 
the  address  (or  addresses)  of  the  operand  (or  operands).  The  question  of  how  many  addresseii  are  to  be 
incorporated  into  a  single  word  has  been  answered  in  many  ways.  In  single  address  machines,,  the  iddress 
of  one  operand  is  given  in  the  address  portion  of  the  instruction  word.  In  two  address  madilneSj  the 
address  of  two  operands  are  given,  for  instance  the  addresses  of  the  minuend  and  subtrahend  are  g  Iven 
for  a  subtract  instruction.  For  three  address  machines,  the  address  for  storing  the  result,  Big.  ,  the 
sum,  difference,  product,  quotient  or  square-root,  is  given.  The  three  addi'  '»s  machines  us  ially  refer 
automatically  to  the  next  storage  location,  in  sequence,  for  the  next  three-address  instruction  word. 
Machines  using  the  four-address  instruction  will  express  the  location  of  two  operands,  the  locatKin  for 
storing  the  results  of  the  operation,  and  the  location  of  the  next  Instruction,  all  in  one  four-atdress 
word.  In  a  1  +  1  system  of  notation  the  address  of  an  operand  for  the  current  instruction  is  given, 
along  with  the  address  of  the  next  instruction  to  be  performed.  Coding  for  four-address,  rMchlnes  is 
somewhat  simplified,  however,  a  more  complex  machine  structure  is  necessary.  The  followlnsi  table  shows 
the  distribution  of  different  addressing  systems  among  the  types  of  computers  described  in- the  haidbook. 

Instruction  Type'  Different  Systems  Using  Given  Type  Instruction 

One-address  116 

Two-address  25 

One  or  two-address  (optional)  I5 

Three-address  20  ' 

Four-address  7 

One-plus-one  and  one-over-one  address  8 

One  and  onerhalf  address  5 

One  or  three-address  (optional)  2 
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One'  or  one-plus-one  address  (optional) 
One,  two,  or  three-address  (optional) 
One,  two,  or  four-address  (optional) 
Modified  three-address 
Three  or  four-address  (optional) 
Variahle  up  to  five-address  (optional) 


2 

2 

1 

1 

1, 

^  _1_ 
Total  200 


Instruction  Word  Format 

Nbst  systems  require  adherence  to  a  specific  format  or  sets  of  formats  for  preparing  coded  instruc¬ 
tions,  in  the  machine  language.  The  instruction  word  format  thus  outlines  the  form  in  which  the  instruc¬ 
tion  is  prepared.  An  accounting  must  he  made  of  each  digit  or  character  of  the  instruction  word. 


ABITHMCTIC  WOTS 


Operation  Time 

Since  the  primary  function  of  an  arithmetic  unit  in  any  computer  is  to  perform  repetitive  arithmetic 
operations  rapidly,  the  time  required  to  execute  an  add  instruction  or  a  given  sequence  of  arithmetic 
or  logical  instructions,  is  extremely  Important  when  selecting  a  computing  system  for  a  specific  applica¬ 
tion.  Tables  IV  and  V  were  prepared  to  show  at  a  glance  the  general  state  of  the  art  with  respect  to 
arithmetic  speeds.  It  must  be  emphasized  that  the  values  stated  in  the  table  are  on  an  "as  reported 
basis" .  The  reader  is  reminded  that  the  tables  must  be  used  with  caution,  since  many  clarifying  or 
related  remarks  have  been  omitted  for  the  sake  of  simplicity.  Refer  to  the  system  descriptions  of 
Chapter  II  for  further  detail. 

Table  IV  shows  the  approximate  relative  order  of  add  time  when  including  the  storage  access  time. 

In  many  systems,  it  is  not  poS’sible  to  determine  the  time  required  for  one  addition  without  considering 
storage  access.  This  may  be  due  to  the  fact  that  in  many  types  of  operation,  sums  may  form  in  an  accumu¬ 
lator,  as  the  addend  is  brought  from  storage,  hence  access  time  may  be  inseparable  from  add  time. 


Construction- of  Arithmetic  Units 

Most  of  the  computing  systems  described  in  this  report  utilize  tubes  or  transistors  as  the  basic 
driving  element  in  the  arithmetic  tmit.  Several  systems  utilize  magnetic  cores  in  the  arithmetic  unit. 
Gating  for  arithmetic  and  logical  units  is  most  usually  performed  by  diodes,  transistors,  or  vacuum 
tubes.  A  review  of  the  construction  methods  used  in  arithmetic  units  is  discussed  under  this  topic  in 
the  systems  descriptions. 


STORAGE 

An  extremely  diverse  and  dynamic  field  of  interest  in  the  study  of  computing  systems  is  the  subject 
of  storage  devices.  Many  ingenious  devices,  utilizing  the  ability  of  various  material  media  to  store 
or  record  energy  transformations,  have  been  devised.  Early  forms  of  storage  Involved  mechanical  deforma¬ 
tion  of  material  media.  These  are  exemplified  by  cams,  springs,  gears,  music  box  cylinders,  perforated 
player  piano  rolls,  code  wheels  and  perforated  paper  tape.  All  these  storage  devices  required  the  move¬ 
ment  of  large  masses  of  material  and  consequently  long  access  time  was  inherent.  The  capacity,  in  terms 
of  stored  information  per  unit  volume  of  material,,  was  very  low. 

During  World  War  II,  the  search  for  more  rapid  access  storage  devices  led  to  the  use  of  the  vacuum 
tube.  The  two  states,  that  of  conduction  and  that  of  cut-off,  permit  information  storage  on  a  binary 
basis.  This  system,  as  was  used  on  the  ENIAC,  proved  effective  from  an  access  time  consideration,  how¬ 
ever,  the  system  was  extremely  bulky  and  required  thousands  of  electronic  vacuum  tubes  for  a  storage 
unit  consisting  of  only  20  wordsi  of  10  decimal  digits  each. 

Chronologically,  the  next  deyeloiment  was  the  use  of  acoustic  delay  lines  of  mercury  and  quartz. 

A  transducer  at  each  end  of  a  length  of  these  materials  permits  pner^  conversions  and  allows  the  storage 
of  information  in  the  form  of  high  frequency  (e.g.  8  megacycles/sec)  puliie  packets.  The  information  is 
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continuously  recirculated.  Information  Is  inserted  or  read  out  through  tte  use  of  standard  gating  tech¬ 
niques.  Among  the  computers  utilizing  acoustic  mercury  delay  lines  are  the  KfSKAC,  EDVAC,  EliECOM 
SEAC  and  UHIVAC  I.  Quartz  acoustic  delay  lines  were  also  used.  Other  types  of  delay  lines  used  for 
storage  of  information  are  the  magnetostrictlve  and  the  electromagnetic  or  distributed  L-C  network. 

See  Tables  VI,  VII  and  VIII,  which  list  the  computing  systems  utilizing  delay  line  storage  units. 
Although  in  operating  principle  there  is  no  difference,  it  is  necessary  to  make  a  distinction  between 
a  delay  line  used  in  a  storage  loop  in  which  information  is  continuously  circulated,  and  a  delay  line 
used  only  for  purposes  of  timing  the  arrival  of  information  at  selected  points  for  performing  various 
logical  operations.  In  the  latter,  the  function  is  delay,  or  temporary  storage,  rather  than  permanent 
storage.  Since  delay  lines  store  information  serially  as  a  train  of  electrical  or  sonic  pulses,  average 
random  access  time  is  limited  to  half  of  the  time  length  of  the  delay  line  plus  the  time  equivalent  to 
one  word  length.  Because  of  the  serial  nature  of  the  system,  delay  line  storage  units  are  limited  in 
speed.  Notice  how  the  delay  line  types  of  systems  lie  near  the  bottom  of  the  Access  Time  of  High  Speed 
Storage,  Table  VI. 

The  search  for  shorter  access  time  broxjght  about  the  developnent  of  the  electrostatic  storage  unit, 
also  called  the  cathode  ray  tube  storage  device.  The  material  medium  in  motion  was  now  limited  to 
electrons,  l.e.,  in  beams  and  on  charged  areas  on  the  screen  of  a  cathode  ray  tube.  These  charged  areas 
behaved  somewhat  like  an  ray  of  charged  capacitors.  Selection  of  storage  locations  and  the  transfer 
of  information  was  efficiently  performed  by  an  easily  deflected  pencil  or  beam  of  electrons  irtiioh  was 
used  for  both  writing  and  interrogation.  Parallel  transfer,  in  which  all  digits  of  a  given  word  are 
transferred  simultaneously,  became  possible  with  this  type  of  storage  system. 

Ohe  electrostatic  storage  system,  with  the  inherent  problems  associated  with  hl^  accelerating 
voltages,  screen  imperfections  and  other  tube  failures,  has  all  but  yielded  to  the  utilization  of 
magnetic  cores  for  the  storage  of  information.  A  32  x  32  array  of  ferrite  cores,  vdilch  ml^t  constitute 
a  typl-eJ.  storage  plane,  may  measure  only  a  few  inches  on  each  side.  The  cores  are  placed  at  the  inter¬ 
section  of  the  wl-'-es  of  a  mesh,  and  a  third  winding  may  be  threaded  through  all  the  cores  for  sensing 
stored  data.  The  storage  takes  place  in  the  form  of  magnetically  oriented  molecular  or  atomic  dipoles 
which  retain  their  orientation  upon  removal  of  the  ma^etizing  force.  Many  manufacturers  intend  to 
provide  computing  systems  with  large  capacity  core  storage  imits.  Advances  have  been  made  In  the  use 
of  perforated  ferrite  plates  and  magnetic  films  deposited  on  glass  as  a  magnetic  storage  unit.  Two 
such  systems,  the  LEHCOIiN  TX  2  and  the  UNIVAC  1107  utilize  thin  films.  The  storage  principle  is  the 
same  as  for  magnetic  cores.  Table  VI  shows  the  access  time  of  hl^  speed  storage  units  in  their 
approximate  relative  order  of  magnitude  for  the  storage  units  used  in  various  computing  systems.  It 
must  be  emphasized  that  the  question  of  precisely  lihat  constitutes  access  time  cannot  easily  be  resolved 
unless  a  common  \uiderstaudlng  as  to  the  definition  is  reached.  In  the  usual  sense,  one  may  consider 
access  time  as  the  elapsed  time  between  the  initiation,  of  a  command  to  transfer  an  item  of  information, 
usually  one  word,  from  one  address  in  the  storage  to  another  designated  register,  and  the  complete 
arrival  of  the  item  at  the  designated  location.  In  many  systems,  particularly  serial  storage  units, 
access  time  depends  upon  the  time  location  of  the  word  in  the  serially  circulating  group  of  words  at 
the  instant  the  transfer  command  is  initiated^  For  this  and  other  reasons,  much  misunderstanding  can 
arise  in  the  consideration  of  access  time,  the  data  presented  in  Table  VI  should  therefore  be  considered 
to  be  approximate  and  sho\ild  be  used  with  caution. 

The  capacity  of  high  speed  storeige  units  has  risen  during  the  past  few  years  as  rapidly  as  access 
time  has  diminished.  Table  VII  shows  the  capacity  of  high  speed  storage  units  in  terms  of  numbers  of 
words  and  word  lengths,  arranged  in  relative  order  of  magnitude  of  equivalent  binary  capacity. 

Bapld  access  storage  of  limited  capacity  is  usually  supported  by  a  larger  capacity  storage  unit 
for  a  well  balanced  storage  system.  This  permits  the  transfer  of  large  blocks  of  information  from  the 
rapid  access  storage  unit  to  the  large  capacity  storage  unit  for  use  at  another  location  or  time  in  the 
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computation  process.  The  most  prevalent  devices  for  auxUiaxy  storage  of  this  type  are  the  magnetic 
drum  or  the  magnetic  disc.  The  access  time  for  large  hlooks  of  information  is  of  the  order  of  tens 
of  siilliseconds  for  most  magnetic  drum  or- disc  units.  Many  computing  systems  utilize  magnetic  drums 
oi‘  discs  as  the  iu-imsry  storage  unit.  Several  systems  utilize  large  capacity  drum  or  disc  units 
pari'icularly  for  commercial  type  applications,  such  as  payroll,  stock  inventory,  and  personnel  records 
vhere  access  times  of  the  order  of  microseconds  are  not  required.  Table  IX  shows  the  capacity  of  various 
drum  or  disc  storsige  systems  currently  in  use.  It  should  be  remembered,  when  glancing  at  Table  IX, 
that  althou^’  rr  attempt  was  made  to  show  maximum  capability,  additional  drum  or  disc  units  can  be 
attached  to  some  systems.  Many  systems  employ  magnetic  tape  as  a  medium  of" storage.  Although  access 
time  is  relatively  long  because  of  its  Inherently  serial  nature,  a  large  volume  of  data  can  be  stored 
on  tape  with  a  high  packing  density  in  , terms  of  data  units  per  unit  volume. 

'Xhe  characTOisticp  of  a  storage  device,  namely,  capacity  and  access' time  are  tWo  aspects' Of- a 
storage  system  which  com.:;  under  consideration  when  designing  or  using  a  machine.  The  user  or  manu¬ 
facturer  of  a  system,  at  times,  can  trade  capacity  for  access  in  the  sense  that  under  certain  conditions 
he  can  accomplish  an  equivalent  amount  of  computation  with  a  large  capacity,  somewhat  longer  access 
time  system  as  with  a  small  capacity,  short  access  time  system.  This  is  the  old  problem  of  trading 
time  for  space  or  vice  versa.  There  are  limits  to  this  however,  for  example,  when  aooess  time  approaches 
the  order  of  milliseconds,  computation  is  seriously  slowed  down.  Since  large  capacity  and  short  access 
time  are  features  to  be  desired,  let  us  examine  a  quantity  determined  by  the  expression: 

■Log^Q  (Capacity  in  Equivalent  Binary  Diglts/Aocess  Time  in  Seconds) 

la  early  storage  devices,  such  as  music  boxes  and  signal  coding  equipment,  this  number  is,  of  the  order 
of  two  to  three.  Relay  storage  units  have  a  number  of  the  order  of  four  or  five.  Tube  registers  of 
the  ENXAC  vacuum  tube  accumulator  storage  type,  enabled  this  figure  to  1'‘e  as  high  as  6.5.  Magnetic 
drum  storage  units  are  in  the  region  of  6  to  7*  Acoustic  delay  line  storage  systems  show  that  this 
figure  is  in  the  range  8.6  to  9.6.  The  cathode  ray  tube  storage  (electrostatic)  raised  the  figure  as 
high  as  lv.79-  magnetic  core  storage  unit  permitted  an  increase  of  this  figure  to  over  12.  Thin 
films  have  nowanl'ved  on  the  scene  as  a  practical  s-torage  medi-um.  iChe  following  table  shows  the 
gro-wth,  or  Increase  of  this  number,  as  develo3Ement  of  computing  system  components  progressed: 


Storage  Devioe 

Approx...  Median 

Iiog^Q  Capaolty/Access 

Approximate  Year 
of  Developaent 

Early  Mechanical 

2  -  5 

Prior  to  IgJO 

Eleotromeohanlosl 

k  .  5 

•  -  •  1955 

Vacuum  Tube 

5  -  6 

I9to 

Magnetic  Drum 

6  -  7 

191+5 

Electrostatic  (CRT) 

9-10 

1950 

Static  Msignetio  (Mag.  Core) 

’9-12 

1955 

Thin  Film 

10  -  t 

i960 

Table  VIII  is  a  tabulation  of  the  logj^Q  Capacity/Aooess  figures  for  the  hl^  speed  storage  units,,  of 
various  computing  systems  in  approximate  relative  ord,er  of  i:agnitude.  1 

,  mruT-ouTFin; 

The  above  discussion  on  arithmetic  units  and  storage  devices  hetye  shown  the  great  stridsr.  that 
have  been  made  in  these  fields  during  the  past  several  years.  Arithmetic,  operation  and  storage  -access 
-times  have  decreased  and  storage  capacity  increased.  Yet,  the  communication  link  between  the  person 
and  the  machine  still  presents  a  major  problem.  Paper  tape  and,  cards,  Inherently  bulky,  are  prevalent 
and  relatively  slow,  particularly  for  scientific  applications.  The  i^in  convenience  afforded  by  cards, 
particiJ.arl-y  in  commercial  systems,,  is  their  capability  of  storing  a  complete  item  of  information  on 
one  card,  which  may  -he  handled  separately  or  as  part  of  a  group,  such  as  date;  on  an  insurance  policy,  a 


payroll  line,  a  stock  item,  a  set  of  corresponding  test  data,  etc.  There  is  no  doubt  that  punching 
cards  is  a  slo¥  process.  Paper  tape  perforators  are  also  relatively  slow  in  the  sense  that  the  data 
to  be  punched  is  usually  available  at  a  rate  faster  than  paper  may  be  mechanically  perforated,  although 
hi^  speed  perforators  are  being  developed  and  are  finding  application.  Keyboard  input  systems  are 
useful  primarily  for  the  manual  insertion  of  words  for  test  or  other  special  purposes. 

In  addition  to  paper  tape  and  card  readers  and  punches,  many  systems  utilize  high  speed  printer^ 
and  magnetic  tape  units  as  a  medium  of  input  and  output.  Magnetic  tape  output  still  requires  a  con¬ 
version  from  magnetic  tape  to  cards  or  printed  page  in  order  that  the  information  be  available  to 
operating,  personnel.  However,  since  human  Intervention  is  gradually  being  reduced,  the  use  of  magnetic 
tape  for  input,  output  and  storage  is  increasing  rapidly.  The  prevalence  of  various  input-output  media 
for  the  222  computing  systems  described  in  this  report  may  be  determined  by  examining  the  data  under 
the  sub-heading  "INPUT"  and  "OUTPOT"  in  the  systems  descriptions  given  in  Chapter  II. 

One  method  for  decreasing  machine  time  spent  waiting  for  reading  and  writing  instructions  to  be 
carried  out  is  to  provide  for  concurrent  operation,-  The  later  machines  have  built-in  circuitry  for 
permitting  reading  and  writing  to  take  place  during  computations.  Apparently  the  only  stipulation 
is  that  a  given  storage  location  does  not  become  involved  in  reading,  writing  and  computing  at  the 
sme  time.  Many  machines,  for  example,  compute  while  punching  and  reading  cards  or  while  "looklng-up" 
information  on  tape.  Others  fetch  the  next  instruction  out  of  storage  while  performing  an  operation. 

-Another  method  of  reducing  reading  and  writing  time  and  to  avoid  a  large  amount  of  lost  time  when 
a  large  amount  of  machine  reading  and  writing  is  necessary  is  to  provide  for  reading  and  writing  on  a 
high  speed  device .  such  as  a  magnetic  tape  or  wire  unit  and  allow  "conversion"  to  another  medium  to  take 
place  off  the  machine  at  "leisure".  Magnetic  tape-to-card  converters  and  inverters  are  becoming 
available  as  well  as  magnetic  tape-to-printed-page  converters.  Paper  tape  and  cards  may  sometimes  be 
considered  as  forms  of  storage,  since  information  recorded  on  these  media  may  be  returned  to  the 
machine.  Considerable  progress  is  being  made  in  the  field  of  printed  page  readers.  See,  for  example, 
the  IBM  1401  System. 

It  is  often  necessary  to  have  computing  systems  capable  of  communicating  with  one  another  directly. 
For  this  reason,  input-output  media  conversion  is  becoming  quite  prevalent  and  large  conversion  eqxiip- 
ment  is  rapidly  becoming  available.  Input-output  schemes  are  so  many  and  varied,  that  a  complete  treat¬ 
ment  of  this  subject  is  beyond  the  scope  of  this  report. 

CIRCUIT  •Rr.TMEIHTS  OF  THE  ENTIRE  SYSTEM 

There  are  many  impressions  which  come  to  mind  when  one  examines  such  things  as  transistor,  tube 
and  crystal  diode  counts  in  a  large  scale  computing  system.  There  is  a  tendency  to  visualize  a  large, 
sprawling  system  when  the  tube  count  is  high.  There  may  be  large  tube-changing  programs  based  on 
experience  in  effect  on  these  large  systems.  Failure  rates,  preventive  maintenance  techniques,  tube 
life  problems,  design  limitations  and  tube  specifications  must  all  be  considered  on  a  systematic  basis 
when  the  tube  count  is  high.  Tube  count  and  a  knowledge  of  tube  oj^ratlng  oharacterlstlcs  may  yield 
an  approximate  estimation  of  some  pf  the  problems  that  may  be  encountered  in  the  operation  Of  the 
system.  Table  X  shows  the  approximate  mmiber  of  tubes  utilized  in  some  of  the  coinputlng  systems  des¬ 
cribed  in  this  report.  Maintenance  of  transistorized  systems  has  become  somewhat  slipler  than  main¬ 
tenance  of  vacuum  tube  systems.  Power  and  space  requirements  for  transistorized  systems  are  considerably 
reduced. 

The  servicing  of  a  large  electronic  computing  system  can  be  materially  simplified  by  reducing  the 
nmber  of  tube  types  in  the  system.  Standards  for  tube  testing  need  apply  to  fewer  tube  types  and  tube 
checking  can  be  further  systematized  due  to  a  reduced  number  of  test  variations.  Of  course,  a  test 
specification  or  test  criterion  must  be  establisheid  for  the  most  severe  applicatioh  for  which  the  partic¬ 
ular  tube  type  will  be  applied.  A  severe  or  special  circuit  requirement  may  be  better  served  through 
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the  use  of  emother  tube  type.  This,  then  increases  the  niniber  of  tube  types.  Normally,  it  is,  possible 
to  select  a  type  of  tube  for  a  group  of  duties.  In  a  given  system,  for  exaa^le,  a  certain  type  is 
selected  for  driving,  for  voltage  amplification,  for  flip-flop  circuits,  normally  "on”  or  "off"  condi¬ 
tions,  etc.  This  establishes  a  number-  of  tube  types  for  a  given  system  and  any  modification  of  the 
system  usually  should  include  this  "tube  type"  complement. 

The  question  of  crystal  diode  reliability,  diode  testing  techniques,  and  diode  logical  netvorlc 
design,  such  as  individual  clamps  versus  wired  plug-in  units,  become  subjects  of  interest  when  diodes 
are  utilized.  The  quantity  of  diodes  in  a  given  computing  system  may  be  indicative  of  the  nature  of 
the;  servicing  problem,  but  only  when  the-  failure  rates,  life  and  circuit  demands  placed  upon  the  diode 
are  Imown.  To  some  extent,  malfunctions  due  to  diodes  can  be  aggravated  by  elevated  tea^ratures,  Qie 
printed  circuit  logical  package,  containing  a  specific  array  of  "And"  and  "Or"  gates  have  become  the  most 
prevalent  means  of  fabrication.  The  .extent  of  crystal  diode  use  is  shown  in  Table  Xt. 

Many  recently  developed  systems  utilize  transistors  for  driving,  switching  (gating)  and  other 
logical  functions.  Seduced  power  and  reduced  space  retirements  are  advantages  of  these  systems.  The 
question  of  rellahillty  is  rapidly  being  resolved,  as  printed  circuits  and  packaging  teohnlqjiies  continue 
to  be  Improved.  Table  XII  shows  the  quantity  of  transistors  utilized  in  the  various  computing  systems 
described  in  Chapter  II. 

CHECKTHB  irMUBES 

The  question  of  what  type  of  checking  features  should  be  incorporated  into  a  given  general  purpose 
computing  system  is  still  being  tossed  about  by  various  manufacturers.  The  type  of  built-in  check 
varies  from  manufacturer  to  manufacturer  and  from  system  to  system. 

It  is  usually  posslhle  to  check  all  machine  calculations'  by~prograamlng  techniques.  A  well  designed 
system  can  proceed  for  many  hours  without  a  malfunction.  If  this  is  the  case,  it  is  entirely  possible 
that  the  installation  of  a  checking  system  can  do  more  harm  than  good  since  the  cheeking  features  can 
malfunction  and  cause  an  alarm  or  stoppage  when  a  machine  malfunction  has  not  occurred.  For  example, 
the  second  unit  of  twin  arithmetic  units  can  malfunction,  the  comparer  of  a  redundancy  checker  can  mal¬ 
function,  or  a  forhidden  pulse  combination  decoder  can  Malfunction,  all  yielding  false  indications  of 
a  machine  malfunction.  For  those  systems  which  do  not  have  built-in  cheeking  circuits,  the  operator 
or  prograamer  must  progrsm  a  check  or  the  output  may  be  re-viewed. 

About  S'nt  of  the  222  computing  systems  reported  utilize  some  form  of  automatic  built-in  check. 

A  redundancy  or  duplication  check  is  used  in  about  856  of  the  systems.  Some  type  of  overflow  or  exceed 
capacity  is  used  on  about  23S^  of  the  systems  and  an  odd-even  parity  check  in  one  form  or  another  la  used 
on  of  the  systems.  Interesting  to  no-be  here  is  that  in  195T  only  205^  of  the  systems  had  a  form  of 
parity  check.  Various  kinds  of  transfer  checks  are  used  on  of  the  systems.  Approximately  2&ji  of 
the  systems  established  a  checking  system  by  detecting  pulse  combinations  which  are  not  supposed  to 
occur  anywhere  in  the  system.  Forbidden  pulse  combinations  checking  stations  are  scat-tered  around  the 
system,  e.g.  in  memory  transfer  points,  recording  stations,  jreadlng  statlMU,  etc.  The  varloos  names 
that  have  been  applied-  to  this  type  of  check  are  forbidden  pulse  combination,  unused  order  (instruc¬ 
tion) -unaLlowable  order  digit,  improper  operation  code.  Improper  camsaixl,  false  code,  forbidden,  digit, 
non-existent  code,  and  unused  code.  There  is  a  distinction  to  be  made  between  the  terms  order,  instruc¬ 
tion,  and  command.  The  preferred  definitions  are  gi'ron  in  the  gUossary  of  ewaputer  engineering  <md 
prograamlng  terminology,  Chairter  IV.  The'  following  table  shows  the  approximate  distribution  of  checking 
methods  in  the  systems  described  in  this  report.  Many  systems  utiliza  more  than  one  check  technique. 
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Distribution  of  Automatic  Checking  Schemes  Among  222  Different  Computing  Systems 


Ihrity  (arithmetic,  transfer,  storage,  recording)  99 

Overflow  (underflow,  exceed  capacity,  divide  by  zero,  divide  overflow,  47 

oversized  quotient) 

Transfer  (echo,  compare,  validity)  58 

Hon-existent  command  'I9 

Hon-existent  memory  address  I5 

Redundancy  (equipment,  operations)  I5 

Character  code  (non-numeric,  illegitimate  char,  "ell  ones",  sign)  14 

Forbidden  pulse  combination  (general)  14 

Arithmetic  (Modulo  3,  4,  9>  25,  residue)  I5 

Timing  (clock,  synchronism,  jitter)  12 

Count  (hole,  address,  row,  block,  word,  random  error)  9 

Non-existent  device  8 

Miscellaneous  (instruction-data,  logic,  inactivity,  unwanted  digit,  free  time)  7 

No  built-in  check  26 

Hot  reported  22 

POWER,  SPACE,  WEIGHD,  AND  SITE  EREPARATION 


Important  aspects  of  computing  systems  are  the  physical  factors  of  power,  space  and  weight. 

Power  requirements  may  very  well  dictate  the  physical  location  of  a  large  computing  system  within 
a  building,  particularly  when  the  power  required  is  in  excess  of  50  Kw.  For  most  systems,  however,  the 
power  is  broioght  to  the  most  favorable  computer  location  from  the  point  of  view  of  personnel  -  cesBu- 
billty  for  operation  and  servicing.  Table  XHI  shows  the  power  requirement  of  yex^'"  doir  „ 
computing 'systems,  operational  or  about  to  become  operational  in  the  United  Stat.e 

An  interesting  figure  might  be  the  relation  between  the  nunibo.  •'  t  a  e  »  ipt:"lng 

system  and  the  power  requirement.  In  order  to  determine  whether  oi  not  a  v,  nt  Lube  t,o  power  ra'' 

could  be  established,  the  ratio  was  dstermined  for  the  computing  system  fc>-'  which  the  late  •  at  Ix- 
ablei  For  the  vast  majority  of  computing  systems  the  tube-power  rstio  is  apprr'xiiv,;  ,,  C  ...uo- 

watt.  A  sample  taken  of  transistorized  systems  .->+  t'-e  rat-o  of  >.  ...1  .,.uantity  to  power 

is  about  6,000  translstors/kllowatt. 

The  problem  of  space  requirements  has  been  solved  in  so  many  ways  it  is  impossible  to  determine  a 
consistent  relation  between  space  requirement  and  any  other  factor.  Large  computing  complexes  have 
been  installed  in  areas  ranging  from  a  corner  of  a  basement  to  an  entire  floor  of  a  large  building. 

The  pictorial  coverage  of  computing  systems  and  the  space  requirements  discussed  under  the  sub-heading 
"POWER,  SPACE,  WEIGHP,  AND  SITE  PELEPARATION"  in  the  systems  descriptions  of  Chapter  II  give  the  space 
requirements  of  the  computing  systems  described'  in  this  report.  The  dimensions  of  various  components 
of  utilized  systems  are  important  when  considering  clearance  in  rooms,  passages,  doorways  and  elevators. 

Air  conditioning  requirements  vary  considerably  from  system  to  system.  Air  conditioners  for  com¬ 
puting  equipuent  may  utilize  water  to  absorb  the  heat  from  circulated  air,  use  a  secondary  loop  of  air, 
force  the  heated  air  fo  the  outside,  or  utilize  an  outdoor  evaporator.  The  smaller  systems  circulate 
reran  air  and  depend  on  the  ambient  temperature  to  cool.  Almost  IOO5L  of  the  power  required  by  the 
system  is  dissipated  iri  the  form,  of  heat  and  must  be  r^oved.  The  large  systems  Usually  require  separate 
heat  removal  facilities.  For  many  systems,  humidity  and  dust  control  withihj  the  machine  are  required 
in  order  to  maintain  satisfactory  operation. 

The  factor  of  weight  can  be  important,  when  the  floor  loading  limits  for  distributed  and  concentrated 
loads  are  within  the  weight  range  of  the  computing  equi:^ent.  Many  systems  may  require  reinforced  or 
specially  constructed  buildings.  Many  items  of  peripheral  equipment  may  cause  concentrated  loads  in 
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excess  of  maximxmi  permlssable  concentrated  loadings  on  some-  structures.  Vltration  and  shock  caused  hy 
some  equipment  such  as  tabulators  and  card  punches  can  cause  trouble  in  other  components.  Shock  and 
vibration  absorbing  pads  are  required  in  such  cases.  When  unitized  construction  is  used,  the  weight  of 
a  single  unit  must  also  be  considered  when  transporting  and  installing. 

Many  systems  require  extensive  site  preparations.  Others  may  be  "plugged  in"  to  any  convenient 
outlet.  This  topic 'is  adequately  discussed  in  the  systems  descriptions  of  Chapter  II. 

PEOHJCTIOM  RECORD 

In  almost  any  new  and  rapidly  changing  field  there  will  be  many  instances  in  which  an  experimental 
prototype  of  a  large  piece  of  equipment  ■will  be  built.  This  is  the  result  of  the  normal  course  of 
events,  namely,  a  feasibility  study,  a  research  effort,  a  development  effort  and  a  prototype  construc¬ 
tion.  Mass  production  then  occurs  when  the  demand  for  systems  is  sufficient  to  warrant  production  ' 
in  quantity. 

A  review  of  the  sub-heading  "ERODUCTIOH  RECORD"  will  give  an.  indication  of  the  production  status 
of  various  computing  systems.  The  quantity  produced,  the  quantity  in  current  production,  in  current 
operation,  and  on  order  are  given.  Delivery  times  quoted  show  that  immediate  delivery  is  now  possible 
for  many  computing  systems.  Table  II  shows  the  quantities  of  the  various  systems  that  have  been  pro¬ 
duced.  Information  on  unreported  systems  was  considered  proprietary  by  the  manufacturer. 

COST.  RRICE  AMD  RENTAL  RATE! 

Perhaps  the  most  elusive  and  intricate  item  considered  in  the  systems  descriptions  of  this  report 
is  the  question  of  initial  cos-t,  blandly  described  as  "approximate  cost  of  basic  system".  Manufacturers 
are  quite  naturally  quoting  current  prices  for  their  respective ' systems.  The  "one  of  a  kind"  system 
usually  Includes  all  research,  development,  construction,  overhead  and  sub-contracting  costs.  The 
"basic  system"  usually  includes  minimal  input  devices,  the  controls,  the  storage  system,  the  arithmetic 
unit,  and  minimal  output  devices.  All  conversion  equipment  such  as  oard-to-prlnted  page  (tabulators), 
card-to-tape,  tape-to-caxd  etc.  are  considered  peripheral  equipment,  and  both  the  quantity  and  type 
is  dependent  upon  specific  system  application.  These  are  not  included  in  the  cost  or  price  of  the 
basic  system.  Prices  of  these  may  be  found  under  "Additional  Equipment".  In  order  to  determine  the 
cost  of  a  gi'ven  system,  refer  to  the  system  description.  Table  XIV  shows  the  approximate  relative 
cost  of  various  computing  systems.  Ho  attempt  was  made  to  resolve  or  explain  any  discrepancies  between 
pirices  quoted  by  manufacturers  and  those  quoted  by  users.  It  should  be  remembered  that  users  prices 
reflect  o.ld  sales,  rental  rates  were  established  by  contracts  written  years  ago,  manufacturers  are 
offering  discounts  on  older  systems,  charging  greater  service  rates  for  older  systems,  offering  educa¬ 
tional  discounts,  etc. 

The  methods  of  computing  system  or  component  acquisition  include  direct  purchase  at  a  fixed  price, 
direct  purchase  on  a  cost  plus  fixed  fee  ijasis,  continuous  rental,  and  rental  with  all  pr^part  of  the 
rental  applicable  toward,  purchase.  .Most  forms  of  rental  include  servicing.  Direct  purchase  can  in¬ 
clude  a  service  contract.  iRental  rates  are  of  the  order  of  5  Per:  cent  of  the  direct  purchase  price 
per  month.  The  sale  and  lease  policy  of  various  manufacturers  is  given  under  the  sub-heeidlng  "COST, 
PRICE  AND  REjmii  RA'GE"  in  Chapter  II. 

Table  XTV  Stews  the  .nominal  price'  one'  may  expect  to  pay  for  a  basic  system.  For  many  systemsj, 
one  mlf^t  add  SO:  to  80  per  cent  fcr  r-squlrnd, peripheral  eopl'ment.  Mbs-t,  pi-ices  include  installation 
but  not  shipping-  .costs.  Some  of  tbe  figures  -reflect  prices,  which  are  not  current  and  have  not  taken 
into  account  general  price  rises  during  the  past  several  years.  Some  figures  include  Initial  service 
or  some  type  of  warranty.  The  figures  quoted  in  Table  XIV  are  for  general  consideration  only,  and 
axe,  not  for  purposes  of  acquisition.  Indeed,  many  systems  are  not  available,  even  at  the  price  quoted, 
since  the  price  stated  is  actually  the  construction  "cost"  to  the  owner. 
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An  attempt  was  made  to  discover  whether  a  "system  cost  per  tube"  figure  could  be  established.  For 
the  larger  systems,  the  figure  is  of  the  order  of  200  dollars  per  tube  installed  and  for  the  smaller 
systems  approximately  100  dollars  per  tube.  However,  a  glance  at  Tables  X  and  XIV  will  show  that  such 
a  figure  can  be  calculated  with  some  difficulty.  An  attempt  to  determine  a  figure  such  as  "cost  per 
cubic  foot"  of  electronic  computing  equipment  would  be  equally  difficult.  Such  exercises  are  left  to 
the  reader  should  such  figures  be  of  any  Interest. 

PERSOMMECi  REQUIKEMEMTS 

'  X.'  ^ 

Personnel  problems  have  confronted  computing  system  operators  and  manufacturers  from  the  very 
outset,  in  all  phases  of  computer  research,  development,  manufacture,  installation,  operation,  improve¬ 
ment  and  servicing.  Various  grades  of  skills  are  required  in  the  fields  of  engineering,  physios  and 
mathematics.  Each  large  system  has  a  crew  of  engineers  and  technicians  for  improving  and  servicing 
and  a  group  of  mathematicians  and  operators  for  problem  analysis,  coding  and  programming.  In  the  very 
small,  syst^s,  all  of  these  functions  may  be  performed  by  one  or  two  persons.  The  systems  descriptions 
in  Chapter  II  show  various  estimates  made  by  manufacturers  and  operators  of  what  the  personnel  require¬ 
ments  are  or  should  be  for  various  systems.  The  estimates,  in  some  cases,  do  not  show  the  personnel 
required  for  overtime,  vacations.  Illness  and  training  purposes.  Just  as  in  any  application  of  man¬ 
power  to  machines,  it  is  necessary  to  provide  sufficient  manpower  so  as  to  maximize  machine  utiliza¬ 
tion  whenever  possible.  Many  installations  cohslst  of  multimillion  dollar  computer  complexes.  Such 
large  capital  Investments  must  be  utilized  at  maximum  efficiency  in  order  to  avoid  severe  losses. 
Twenty-four  hour  operation  increases  the  daily  output  and  provides  for  more  efficient  utilization  of 
capital  equipnent.  Ultimate  requirements  for  personnel  depend  to  a  large  extent  upon  the  nature  of 
the  application,  particularly  as  pertains  to  coders,  programmers  and  analysts. 

BELIABILITr.  OEERATING  EXPERIESCE  AMD  TIME  AVAHABIim 

The  most  discussed  and  most  controversial  issues  in  the  field  of  computing  machinery  occur  on 
the  subjects  of  reliability,  efficiency  and  system  evaluation.  The  determination  of  the  reliability 
of  a  system  is  difficult,  primarily  because  of  a  lack  of  a  common  \mderstanding  or  interpretation  of 
the  definitions  of  computer  operating  terms.  What  actually  constitutes  "good  time"  on  a  computing 
system?  What  is  "down  time",  "scheduled  engineering",  "useful  production  and  code  checking"?  An 
attempt  has  been  made  to  provicle  working  definitions  of  these  and  other  terms  in  the  revised  Olossary 
of  Computer  Engineering  and  Programming  Terminology  given  in  Chapter  V  of  this  report.  The  very  crude 
"Operating  Ratio",  as  is  used  in  the  systems  descriptions  of  Chapter  II,  is  defined  as  the  "Good  Time" 
obtained  on  the  machine  divided  by  the  total  time  one  actually  "Attempted  (or  Wanted)  to  Run"  the 
system.  The  question  arises  as  to  where  to  put  the  time  lost  in  scheduled  engineering  (preventive 
maintenance),  since  technically,  one  is  not  attempting  to  run  the  system  during  this  period,  yet  the 
system  is  not  actually  "down".  Many  systems,  are  operated  for  168  hours  per  week.  The  operating  ratio 
for  these  systems  would  require  that  168  be  used  as  the  denominator  and  the  number  of  useful  output 
hours  as  the  numerator,  yielding  a  much  smaller  (but  perhaps  truer)  ratio  than  a^  system  operated  on 
an  8-hoi|r  5-day  week  shift  and  using,  off -time  for  servicing.  This  latter  type  of  operation  may  yield 
operatiiig  ratios  of  the  order  of  .90  to  1,0  and  give  a  false  indication  of  reliability. 

The  question  of  how  one  determines  the  average  error-free  running  period  is  also  a  difficult  one. 

It  may  be  estimated  or  calculated  by  actual  counts  of  the  periods  of  malfunction-free  operation.  It 
may  be  the  period  used  as  a  guide  by  coders  to  prevent  losses  due  to  running  for  extended  period,s  (be¬ 
tween  obtaining  output  Information,  particularly  where  volatile  storage  media  are  being  used.  Many 
questions  regarding  the  subject  of  "RELIABILITI,  OEEEATIHG  EXTERIERCE  AITO JME  AVAILABILITI"  are  answer¬ 
ed  under  this  subheading  in  the  computing  systems  descriptions  given  in  Chapter  H.  A  search  of  the 
system  descriptions  under  this  subheading  will  reveal  those  installations  which  have  computer  time 
available  to  organizations  outside  of  the  operating  organization. 
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Many  computing  systems  are  approaching  the  age  of  retirement  and  replacement.,  Constant''lmprove- 
aents  have  already  replaced  many  of  the  original  components  of  a  system.  The  next  few  years  will  see 
the  retirement  of  many  of  the  older  systems.  Such  retirement  may  tale  the  form  of  salvage  of  parts, 
use  for  educational  and  training  purposes,  or  scrap.  Many  older  models  are  avallahle  at  reduced  prices. 
A  used  computer  market  ,is  developing.  In  accepting  a  used  computer,  one  must  he  prepared  to  accept 
a  few  headaches.  Table  XV  shows  how  long  some  models  of  computing  systems  have  been  in  existence. 

*  ADDinOlIA]:.  EKATOKEB  .AMD  BEMAHKS 

Under  this  subheading  has  been  placed  general  information  concerning  specific  computing  systems 
which  did  not  have  a  "place"  in  the  previous  fourteen  subheadings .  Included  under  this  subheading  are 
remarks  concerning  the  pictures.  Information  which  arrived  too  late  to  be  added  to  the  system  descrip¬ 
tion  under  a  proper  heading,  special  features  of  the  system  and  other  miscellaneous  items  of  information. 
Under  this  subheading  one  will  find  what  manufacturers  and  users  considered  to  be  the  outstanding 
features  and  unique  system  advantages  of  the  particular  system.  Under  this  subheading  are  remarks 
concerning  the  labelling,  storage,  shipping  and  protection  from  humidity,  temperature  and  physical, 
electrical,  fire  or  other  damage  of  magnetic  tapes. 

FUTOBB  HAMS 

The  electronic  digital  computer  field  is  a  dynamic  one.  Flans  for  acquisition  and  improvement  of 
systems  and  components  are  continually  being  made  and  modified.  The  plans  of  various  operators  and 
manufacturers  are  given  under  the  subheading  "FUTURE  ELAHS"  in  ths  systems  descriptions  of  Chapter  II. 
Interesting  to  note  are  the  transitions  to  new  systems  being  made  by  many  users,  "Second  generation" 
(solid  state)  ccmtputere  are  now  at  hand. 

aSTAUATIOMS 

A  primary  source  of  information  concerning  electronic  digital  computing  systems  is  the.  operating 
organisations.  The  acqulsltloaal  and  operational  problems  of  one  organization  may  have  already  been 
solved  in  one  way  or  another  by  other  organizations.  Benefiting  from  the  e:^rienee  of  others  can  be 
profitable,  if  only  to  avoid  mistakes.  Under  the  subheading  "INSTAIiliATIOHS"  in  the  systems  descriptions 
of  Chapter  H,  a  list  of  the  owners  and  operators  of  specific  systems  is  given  in  order  that  contacts 
between  owners  and  prospective  owners  may  be  established.  Many  co-operative  "plans"  have  come  into 
existence,  under  which  owners  or  operators  of  specific  systems  have  engaged  in  sharing  computer  exper¬ 
ience.  Ifany  computer  sharing  contracts  have  been  drawn  and  many  computer  centers  have  been  established, 
offering  computer  time  and  personnel  for  the  solution  of  customers'-  problems. 
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TABLE  I 


MANDFACOHRERS  OP  CCStPOTHSG  SYSTEMS 


MAMUPACTOREiR 

Airborne  Tnetrumenta  laboratory 
Deer  Park 

Long  Island,  New  York 

Alwao  Computer  Division 
El-Tronlcs,  Incorporated 
IJOl^O  S.  Cerise  Avenue 
Hawthorne,  California 

Argonne  National  Laboratory 
9700  South  Cass  Avenue 
Argonne,  IlUnols 

Automation  Management  Incorporated 
P.O.  Box  217 
25  Brigham  Street 
Westhorp,  Massachusetts 

Autohetics  Division 
North  American  Aviation  Corporation 
9150  E.  Imperial  Highway 
Downey,  California 

Bell  Telephone  Laboratories,  Incorporated 
Whippany,  New  Jersey 

Bendlx  Computer  Division 
Bendix  Coiporatlon 
5630  Arbor  Vitae  Avenue 
Los  Angeles  45,  California 

Brookhaven  National  Laboratories 
Upton,  New  York 

Burroughs  Coiporatlon  . 

6071  Second  Avenue 
Detroit  32,  Michigan 


Computer  Control  Company 
Western  Division 
2251  Barry  Avenue 
Los  Angeles  6k,  California 

Concord  Control  Incorporated 
isaj  Soldiers-  Keld.  Road 
Boston  35,  Massachusetts 

Control  Data  Corporation 
,501  Park  Avenue 
Minneapolis  15-.,  Minnesota 

Cubic  OMporatlon 
5575  Kearny  Villa  Hoad 
Sim  Diefso  11,  Cailfomla 

Digital  EovripBehif  Corporation 
Maynard,  Massachusetts 

Digitronics  Corporation 
Albertson  Avenue 
Albertson,  New  York 


SYSTEM 

MODAC  404,  MODAC  4l0,  MCDAC  4l4,  MODAC  5014 


ALWAC  n,  ALWAC  III  E 


.  GEORGE 


PERK  I  II 


AN/MJQ  1  REDSTONE,  PADAC,  JUKEBOX,  RECCMP  I  CP  266, 
RECOMP  II,  REPAC,  VERDAH 


LEPRECHAUN 


BESDH  CUBIC  TRACKER,  BENDIX  D  12,  BENDIX  G  15, 
BENDIX  G  20 


MERLIN 


BURROUGHS  204,  BURROUGHS  205,  BUHROUEHS  220 


BURROUGHS  D  103, 
BUKROWHS  D  107, 
BURROUGHS  D  203, 
BURROUGHS  D  209, 
BURROUGHS  E  103, 


BUEROUGHS  D  104, 
BURROUGHS  D  201, 
BURROUGHS  D  204, 
BUBROUGHS  E  101, 
ODBC  I  n  in 


BURROUGHS  D  105, 
BURROUGHS  D  202,' 
BURROUGHS  D  208, 
BURBOUGHS  E  102, 


CCC  REAL  TIME,  SPEC 


NUMERICORD 

CJXJ  160,  CDC  1604 

CUBIC  AIR  TRAPPIC,  CUBIC  TRACIKER 


PROGRAMMED  DATA  PROCESSOR 


DIGITRCMIC  'converter 
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TABLE  I  (CONTINUED) 

MftJTOFACFJBEKB  OP  COMPUOTa  STSSEMS 
MANDPACTOffilR  STSIEEM 


Electronics  Corporation  of  America 
Business  Machines  Division 
Cambridge  1(2,  Massachusetts 

General  Electric  Company 
Computer  Department 
13430'  N.  Black  Canyon  Highway 
Phoenix,  Arizona 

General  Mills 
Mechanical  Division 
1620  Central  Avenue 
Minneapolis  13,  Minnesota 

Geotechnical  Corporation 
3401  Shiloh  Road 
Garland,  Texas 

Hampshire  Engineering  Company 

2500  Washingtcin  Street  ■  ■  - 

Hewton  Lover  Falls  62,  Massachusetts 

Hogan  Laboratories:,  Incorporated 
155  Perry  Street 
New  York  l4.  New  York 

HRB  Singer,  Incorporated 
Science  Park 

State  College,  Pennsylvania 

Hughes  Aircraft  Company 
'Digital  Systems  Department 
Florence  and  Teale  Streets 
Culver  City,  California 

International  Business  Machines  Corporation 
590  Madison  Avenue 
New  York  22,  K.  Y. 


Intelex  Systems  Incorporated 
6^  Broad  Street 
Hew  York  )(■,  New  York 

Iowa  iState  University 
j>ms« ,  lOwa 

ITX  Laboratories 
500  Washington  Avenue 
Hutley  10,,  Hew  Jersey 

j.  B.  Rea  Company,  Incorporated 

2202  Broadway 

Santa  Monica,  California 


MAaSEFHS  B,  MAGNEPIEE  D 


GEHERAl  ELECTRIC  100  ERMA,  GENERAL  ELECTRIC  210, 
GENERAL  ELECTRIC,  225,  GENERAL  ELECTRIC  250, 
GENERAL  ELECTRIC  31i'>  OAHAC 


GENERAL  MfllB  AD/ECS,  GENERAL  MILLS  APSAC 


GEOSSCH  AOTCmTIC 


CCC  500,  HAMPSHIRE  TRTDS  932 


cracLE 


HRB  SINGER 


HUGHES  ADV  AIRBORNE  III,  HUGHES  BM  QUIDAHCE, 
HUGHES  D  PAT,  HUGHES  DIGHAIR,  HUGHES  LRI  X, 
HUGHES  M  252 


An/ASQ  28(v)  EDC,  AN/ASQ  26(v)  MDC, 

AN/FSa  T  AH/FSa  8  (SAGE),  AH/FSa  3l(v), 
AN/FSa  31,  AH/TYK  7v  INFORME®,  ASC  I5, 

IBM  505  RAMAC,  IBM  6o4,  IBM  607,  IBM  608, 
IBM  609,  lEM  610,  IBM  632,  IBM  65O  RAMAC, 
IBM  701,  IBM  702,  IBM  704,  IBM  705  I  II, 
IBM  705  III,  IBM  709,  IBM  1401,  LEM  l4l0, 
IBM  1620,  IBM  7070,  IBM  7074,  IBM  7O8O, 
IBM  7090,  IBM  CPC,  IBM  STREITCH,  HORC, 
STORED  PROGRAM  DBA  ' 

INTEEEX  AIRLIHE  RESERVATION 


CYCLONE! 


SEt'  BANK  IN,  PROC,  ,ITT  SPES  025 


READH.' 
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TABLE  I  (CONTINUED) 

MUraFACTURESS  OF  COMPUTIHQ  SXSTEMS 


KAHUFACTOHKR 

Laboratory  for  Electronics 
10T9  ConjBonwealth  Avenue 
Boston  1^,  Massachusetts 

Leeds  and  Northrup  Company 
4901  Stenton  Avenue 
Philadelphia  44,  Pennsylvania 

Llhrascope  Division 
General  Precision  Incorporated 
808  Western  Avenue 
Glendale  1,  Cedlfomla 

Lincoln  Laboratory 

Massachusetts  Institute  of  Technology 
Lexington  fi,  Massachusetts 

Litton  Industries 
Electronic  Equipments  Division 
^500  Canoga  Avenue 
Woodland  Hills,  California 

Merchant  Calculators,  Incorporated 
Electronic  Division 
Oakland  8,  California 

Massachusetts  Institute  of  Technology 
Digital  Computer  Laboratory 
Cambridge  39)  Meissachusetts 

Michigan  Etate  Unlveji^lty 
Bast  Ltmslng,  Michigan 

Minneapolis  Honeywell  Regulator  Coigpany 
2753  4th  Avenue  South 
Minneapolis  8,  Minnesota 

Monroe  Calculating  Machine  Company 
555  Mitchell  Street 
Orange,  New  Jersey 

National  Cash  Register  Company 
Dayton  9,  Ohio 

Norden  Division 
United  Aircraft  Corporation 
5501  Harbor  Boulevard 
Costa  Mesa,  California 

Norden  Division 
United  Aircraft  Corporation 
58  Commerce  Road 
Stamford,  Connecticut 

Oiik  Ridge  National  Laboratory  - 
Oak  Ridge,  Tennessee  and  ’ 

Argonne  National  Laboratory 
Argonne,  Illinois,  Jointly 

Oklahoma  University 
Npiaan,  Oldahoma 


sxsTai 

DE  60,  DIANA,  RASTAC,  RASTAD 


lEEDS  NORTHRUP  3000 


LGP  30,  UBRASCOPE  407,  LEBRASCOPE  AIR  TRAFFIC 
LIBRASCOEE  ASN  24,  LIBRASCOPE  CP  209, 

LIBRASCOPE  MK  38,  LIBRASCOPE  MK  I3O, 

LEBRATROL  5OO,  LDBRATROL  1000 

LINCOIN  CG  24,  LINCOIN  TS  0,  LINCOIM  TX  2 


LITTON  C  7000,  UTTONi  DATA  ASSESSOR 


MINIAC  II 


WHIRLHIND  H 


MISTIC 


DATAMATIC  1000,  HONEIWELL  290,  HONBIWELL  80O 


DISTRIBUTAPB,  MONROBOT  III,  MONROBOT  V, 
MONROBOT  VI,  MONROBOT  EC,  MONROBOT  XI, 
MONROBOT  MU 

NATICHAL  102  A,  NATIONAL  102  D,  NATIONAL  I07, 
NATIONAL  304,  NATIONAL  515,  NATIONAL  39O 

NORDEN  VOTE  TALL! 


SCRIBE 


CRACIB 


OKLAHOtt  UHIV 
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TABLE  I  (CONTINUED) 

MANUFACTURERS  OF  COMPUTING  SYSTEMS 


MANUFACTURER 

'SYSTEM, 

Paolcard  Bell  Coarputer  Corporation 

I9O5  Axinaoost  Avenue 

Lob  Angeles  25,  California 

PACKARD  BELL  250,  TRICE 

Pennsylvania  State  University 

Electrical  Engineering  Department 

University  Park,  Pennsylvania 

PEHNSTAC 

Philco  Corporation 

5900  Welsh  Road 

Willow  Grove,  Pennsylvania 

ah/tyk  6v  basicpac,  an/tyk  W  COHPAC, 

PHILCO  1000,  PHIICO  2000,  PHILCO  3000, 

PHILCO  CXPtl 

Radio  Corporation  of  America 

Electronic  Data  Processing  Systems  Division 

Camden  2,  New  Jersey 

BESMAC  I,  BEMAC  II,  RCA  110,  RCA  200, 

RCA  300,  RCA  301,  RCA  5OI,  RCA  6OI 

Ramo  Wooldridge  Division 

Thompson  Ramo  Wooldridge,  Incorporated 

81^53  Fallhrook  Avenue 

Canoga  Park,  Csillfpmla 

RW  300,  RW  too 

The  Rand  Corporation 

1700  Main  Street 

Santa  Monica,  California 

JOHHNIAC 

Remington  Rand  Unlvac  Division 

Sperry  Hand  Corporation 

315  Park  Avenue  South 

New  York  10,  New  York 

AF/CRC,  AN/USQ  20,  ATHENA,  BOGART,  LOGISTICS 
TARGET  INTERCEPT,  UNIVAC  60,  UNIVAC  120, 

UNWAC  ll-90,  UNIVAC  1101,  UNIVAC  U02, 

UNIVAC  1103  IIO3A,  UNIVAC  IIO5,  UNIVAC  IIO7, 
UNIVAC  FILE  0,  UNIVAC  FUE  1,  UNIVAC  LARC, 
UNIVAC  SOLID  STATE  80/90,  UNIVAC  STEP, 

UNIVAC  I,  UNIVAC  IT,  UNIVAC  III 

Rice  University 

Houston  1,  Texas 

RICE  UHIVKRSirY 

Royal  McBee  Corporation 

Port  Chester,  New  York 

RPC  toOO,  RPC  9000 

Sylvanla  Electric  Products,  Incorporated 

189  B  Street 

Needham  9^>  Massachusetts 

MOBIDIC  A,  MOBIDIC  B,  MOBIDIC  C  D  AND  7A, 
SYLVAHIA  S  9toO,  SYLVAHIA  UDOfTT 

u-  ••• 

The  Teleregister  Corporation 

Mt-5  Fairfield  Avenue 

Stamford,  Connecticut 

TELEREGISTER  MAGNET  BID  ASKED,  ’  REREGISTER 
MASlBr  INVENT  COST,  TEIERBGISTKR  TEUSPIIE, 
TEIEREGISTER  UNIFIED  AIRLINE 

Underwood  Corporation 

I  Park  Avenue 

New  York  I6,  Hew  York 

•> 

EIECOM  50,  EIBCOM  100,  EIECCK  120, 

EIECCM  125  123  FP 

University  of  California 

lios  Alamos  Scientific  Lahoratpry 

P.O,  Box  1665 

Los  Alamos,  New  Mexico 

MANIAC  I,  MAiOAC  II 

University  of  Chicago 

Institute  for  Computer  Research 

Chicago  37,  lillnois 

MANIAC  III 

University  of  Illinois 

Digital  Computer  Lahoratory 

Urhana,  Illinois 

ILLIAC,  ORDVAC 
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TABLE  I 

(CONTINUED) 

MANUFACTURES  OP  COMPUTINa 

MANUFACTURER 

SOTKM 

University  of  Pennsylvania 

Moore  School  of  Electrical  Engineering 
Philadelphia,  Pennsylvania 

KDVAO 

University  of  Wisconsin 

Wise 

Department  of  Electrical  Engineering 
Madison  6,  Wlsoonsln 

U.  S.  Army  Ordnance  Corps 
Ballistic  Research  Lahoratorles 
Aberdeen  Proving  Ground,  Maryland 

U.  S.  Navy 

Naval  Research  Laboratory 
Washington  25,  D.C. 

U.  S.  Department  of  Commerce 
National.  Bureau  of  Standards 
Data  Processing  Systems  Division 
CoBueotiout  and  Van  Ness  Avenues 
Washington  25,  D.C. 

Western  Reserve  University 
Center  for  Documentation  and 
Communications  Research 
Cleveland  6,  Ohio 

Westlnghouse  Electric  Corporation  WESTINGHOUSE  AIRBORNE 

Air  Arm  Division 
Box  746 

Baltimore  5>  Maryland 


BRIESC 


NAREC,  UNIVERSAL  DATA  TRANS 

AMOS  IV,  DISEAC,  SEAC,  SWAC 


ViRU  SEARCHpiG  SELECTOR 
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TABLE  TL 

QUMUmir  OB’  CCMPOTIHO  SrSEEMS  MAHUPACtroiED  OR  ORBRAEtOH&I.. 


Quantity 

System 

Quantity 

System 

..  .  Over  2,993 

IBM  604 

Over  8 

RECOMP  II 

(Est  m  Models)  1,500 

IBM  650 

8 

GfflNKRAI  EKECIRIC  210 

693 

IBM  CPC 

8 

HUMERICORD 

462 

I6P  30 

Over  7 

UNIVAC  H 

Over  too 

LIBHA.raOL  500 

T 

AN/EXK  6v  BASICPAC 

Over  300 

BENDIX  G  15 

T 

CDC  160 

Over  267 

IBM  607 

T 

CUBIC  ERACKER 

(incl  E  101)  210 

BURROUGHS  E  103 

7 

MONROBOE  XI 

200  ■ 

UNIVAC  SEEP 

Over  6 

PHUCO'  2000 

180 

VERMJH 

6 

ELECOM  125  125PP 

(incl  Mod  1)  164 

UNIVAC  BTIE  O' 

6 

NAEIONAL  304 

164 

UNIVAC  FIIE  1 

6 

HAEIONAI  390 

127 

BURROUGHS  E  101 

6 

REABIX 

(Incl  204)  112 

BURROUGHS  205 

Over  5 

BURROUGHS  E  102 

no 

UNIVAC  SOLID  SIAEB  80/9O 

Over  5 

DiASAMAEIC  1000 

100 

BUEP.OUGHS  D  I04 

5 

BURROWffiS  D  204 

Over  90 

IBM  1401 

5 

ELECOM  120 

(Est)  70 

IBM  704 

5 

FOSbiC 

70 

MOBRCBOT  n 

5 

ERICE 

50 

AN/FSQ  7  AN/FSQ  8  (SAGE) 

Over  4 

HAEICMAl  102  D 

48 

UBHASCOPE  CP  209 

Over  4 

UNIVAC  120 

45 

UNIVAC  1105 

4 

GENERAL  ELECERIC  312 

42 

BURROUGHS  220 

4 

miAC 

Over  30 

IBM  709 

...  4 

HBRASCOPE  ASN  24 

25 

UNIVAC  HI 

4 

Rif  400 

24 

RCA  501 

5 

ALHAC  HI  E 

Over  18 

IBM  701 

(Tnol  AH  Models)  3 

BI2HAC  I 

18 

GE  100  EBMA 

(Incl  AH  Models)  3 

BEMAC  H. 

18 

HW  300 

5 

DIGHRCiaC  CONVBRXBR 

16 

HAEIOKAl  102  A 

3 

DISOBIBDEAEE 

14 

UBHASCOPE  MK  38 

3 

ELECOM  50 

Over  15 

IBM  702 

3 

EIECCH  100 

Over  13 

IBM  705  HI 

3 

HRB  SIBKxEH 

Over  13 

UNIVAC  no3  no3A 

3 

PACKARD  BELL  250 

Over  12 

BURROTKHS  204 

3 

UNIVAC  n02 

12 

TBTKRBGISESR  UNIFIED  AIRHNB 

2 

ALHAC  H 

10 

CDC  1604 

2 

CIReEE 

10 

JUKEBOX 

2' 

MHLS;  ac/ecs 

10 

RPC  4000 

H 

IBM  SOKEaCH 

10 

]ipc  9000 

2 

iSBRASCOPB  AIR  ERAmC 

:9 

BE  60 

2 

PHHCO  3000 

Over  8 

IBM  7090 

2 

UDBC  I  H  TTT 

lolt? 


TABLE  n  (CONTINUED)  • 

QUAKTHS:  OF  COMPUTIHG  STSOSMS  MAMTlPACOTil’.®  OR  (S’EMTIONAl 


Quantity 

System 

Quantity 

System 

2 

WESTINGHOUSE  AIRBORNE 

1 

MOBAC  ia4 

■  1 

af/crc 

1 

MOBAC  5011|. 

1 

AMOS  17 

1 

MONRCBOT  lit 

1 

AH/USQ  20 

1 

MOHEGBOT  V 

1 

BOGART 

1 

NAHEC 

1 

BBIESO 

1 

NATICMAl  107 

1 

BURROUGHS  B  201 

1 

NATIONAL  315 

1 

BURROUGHS  B  202 

1 

NOHC 

1 

CCC  HEAL  TDIB 

1 

NOHBEN  VOTE  TALLY 

1 

"  COMPAC 

1 

QARAC 

1 

CUBIC  AIR  TRAFFIC 

1 

OKLAHOMA  UNIVERSITI 

1 

CICLONE 

1 

ORACLE 

1 

BIANA 

1 

ORBVAG 

1 

BISEAC 

1 

PENN8TAC 

1 

EBVAC 

1 

I  rr 

1 

GENERAL  MILLS  APSAC 

1 

PHnco  1000 

1 

GEORGE 

1 

PHUCO  CXPQ 

1 

GEOTECH  AUTOMATIC 

1 

PROGRjUlMEB.  BATA  PROCESSOR - 

1 

HAMPSHIRE  CCC  500  .  . 

1 

RASTAB 

1 

HAMPSHIRE  TRTDS  932 

■  1' 

RCA  200 

1 

INTRLBX:  AIRLIHE  RESERVATION 

1 

RCA  300 

1 

IT^BANK  IN  PBOC 

1 

RCA  301 

1 

.  ITT  SEES  025 

1 

JOHHNIAC 

•  1 

RCA  601 

1 

LEPRECHAUN 

1 

RBCOMP  I  CP  266 

1 

UBRASCOPE  MK  150 

1 

REPAC 

1 

LINCOIN  CG  21^  " 

1 

RICE  UNIVERSITr 

1 

uhcoih  TX  0 

1 

SEAC 

1 

LINCOLN  TX  2 

1 

SPEC 

■  1 

STOREDJEROGRAM-BDA _  -  -  - 

1 

LOGISTICS  '  ; - 

1 

MAGNEFILE  B  . 

1 

SHAC 

1 

MAGNEPILE  B 

•1 

SILVANIA  S  9400 

1 

MANIAC  I 

1 

SILVANIA  UBOm 

1 

MANIAC  II 

1 

TARGET  INTERCEPT 

1 

MANIAC  HI 

1 

TELEREGISTER  MAGNET  BID  ASKED 

1 

MERLIN 

1 

TELEREGISTER  MAGNET  INVENT  CONT 

1 

MINIAC  H 

1 

UNIVAC  490 

1 

MIS’TIC 

1 

UNIVAC  ilOl 

1 

MCBIDIC  A  •  : 

1 

UNHAC  LABC 

1 

MOBIBIC  B 

1 

UNIVERSAL  DATA  TRANS  ’ 

1 

MGBIDIC  C  B  &  7A. 

1 

WHIREHIND  H 

1 

MOBAC  1*01). 

1 

Wise 

1 

MODAC  tlO  '*■ 

'  ■  .1 

WRU  SEARCHgtG  SELECTOR 
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,  TABLE-m 

VOHD  lEHQIH  or  COHFtTOHIO  S5CS!1H© 


WOHD  IIMGTH 
BIGITS 

AHEEHMEraC 

POINT 

INSTROCTIONS 
PER  WORD 

Variable 

Pixel 

3 

Variable 

Pixel 

3 

Variable 

Pixel 

1 

Variable 

- 

Variable 

Pixel 

Variable 

Pixel 

Variable 

Pixel ' 

Variable 

Pixel 

** 

Variable 

Pixel 

— 

Variable 

- 

Variable 

Pixel 

— 

Variable 

Pixel 

- 

Vai_abxe 

- 

Variable 

Variable 

- 

2 

-arariable 

f  ■  . 

Variable 

Pixel 

Variable 

pixel 

Variable 

Variable 

Pixel  anl  Ploatlng 

1  or  2 

Variable 

- 

1  to  3 

Variable 

Pixel 

Variable 

Pixel 

Variable 

Pixel 

• 

3 

- 

0.5 

3  Deo 

Pixel 

a  or  4 

la  Bin 

Pixel 

1 

13  Bln 

Pixel 

1 

13^  Bin 

Pixel 

1 

14  Bln 

Pixel 

1,  2  or  3 

3  Deo  +  5  Bln 

Pixel 

- 

16  Bin 

Pixel 

0.5 

16  Bln 

- 

16  Bln 

pixel 

1 

17  Bln 

Pixel 

,  1 

IT  Bln 

Pixel 

1 

3  or  5  Deoj 

Pixel 

“ 

3  or  |5  Bee 

Pixel 

- 

3  or  5  Deo 

Pixel 

r 

IT  Bln 

Pixel 

1 

18  Bln 

pixel  anl  Ploatlng 

1 

18  Bln 

Pixel 

1 

18  Bln 

- 

_  1 

18  Bln  ' 

Pixel 

*■  1 

ADDHBSSES  STSIBM 

mWOHD 


_ 

BIZMAC  I 

- 

BIZMA.C  II 

2 

DIANA. 

POSDK 

2 

IBM  305  RAMAC 

1 

IBM  T02 

1 

IBM  T05  I  n 

1 

IBM  T05  III 

1  or  2 

IBM  1401 

IBM  1410 

2 

IBM  1620 

1 

IBM  T080 

1 

BASTAC. 

■ 

RABTAD 

2 

RC!A  301 

2 

BOA  501 

1,  2  or  3 

RCA  601 

1 

aCHIBE 

1 

tbeehegistbr  teispiib 

3 

ramc  60 

3 

DHIVAC  120 

1 

AMOS  IV 

1.  or  2 

NATIONAL  315 

1 

CDC  i6o 

1 

RCA  300 

1 

SPEC 

T.TBRAflCOiFE  CP  209 

HORDEN  VOTE  TALII  ■_ 

_ 

BDRRCOGHS  D  209 

- 

BRB  SINGER 

1 

WHIRLWIND  H 

5  Mol 

HUGHES  DIGITAIR 

2 

HUGHES  ADV  AIRBORHE  IH 

1  or  2 

IBM  604 

•*"'l<or  2 

IBM  6OT 

1  or  2 

IBM  CPC 

1 

.  LEPRECHAUN 

1 

HCNEIWEIl  ^90  *  ■ 

1,  2  or  4 

UBRABCOPE  MK  38 

1,  , 

UBCOia  TX  0 

1 

PROGRAMMED  DATA  PROCESSOR 

1(345 


V 


TABLE  ni  (CONTINUED) 


WORD  lOTGIH 

ARITHMETIC 

WORD  LENGTH  OF  C(»4PaTI!lG  SISTEMS 

INSTRUCTIONS  ADDRESSES 

STSTEM 

DIGITS 

POIHT 

PER  WORD 

PER  WORD 

18  Bln 

Elxed 

.  0.5 

1  +  1 

RW  300 

19  Bln 

Fixed 

1 

5 

HUGHES  D  PAT 

■19  Bln 

Fixed 

1 

3 

HUGHES  ERl  X 

’19  Bln 

Fixed 

1 

1 

LIBHASCOPE  MK  130 

20  Bln 

Floating 

1 

1 

BURROUGHS  D  IO3 

20  Bln 

Fixed 

- 

- 

CUBIC  AIR  TRAFFIC 

20  Bin 

Fixed  and  Floating 

1 

1 

GENERAL  ELECTRIC  225 

'  20  Bln 

Fixed 

1  +  1 

1 

GENERAL  ELECTRIC  312 

20  Bln 

Fixed 

_  • 

- 

HAMPSHIRE  CCC  500 

20  Bln  ’ 

Fixed 

2 

1 

HUGHES  M  252 

20  Bln 

-r 

0.5 

1 

MODAC  5014 

20  Bln 

- 

-  ^ 

1 

RCA '200 

6  Deo 

Fixed 

1 

1 

GENERAL  ELECTRIC  210 

6  Deo 

Fixed 

- 

1 

MODAC  404 

6  Deo 

Fixed 

•  •  • 

1 

MODAC  414 

21  Bln 

Fixed 

1 

'■  1 

BURROUGHS  D  201 

21  Bln 

Fixed 

- 

- 

CUBIC  TRACKER 

21  Bln 

Fixed 

1  or  0.5 

1  or  1  +  1 

LEEDS  NORTHROP  3000 

21  Bln 

Fixed 

1 

1 

LITTON  C  7000 

21  Bln 

Fixed 

..  1 

1 

SILVANIA  UDOFTT 

22  Bln  . 

Fixed  _ 

....  .  '  1 

1 

BURROUGHS  D  202 

■  22  Bln 

Fixed 

- 

- 

HAMPSHIRE  TRTDS  952 

22  Bln 

Fixed 

1 

4 

LIBBASCOPB  407 

22  Bln 

Fixed 

1 

1 

PACKARD  mL  250 

22"  Bln  ■ 

'  Fixed 

1 

1  or  1  +  1 

PHILCO  3000 

22  Bln 

Fixed 

5 

- 

STORED  PROGRAM  DDA 

,23  Bln 

Fixed 

1 

1 

AH/ABQ  28  (v)  MDC 

7  Dec 

■ 

- 

- 

GE  100  EmA 

Sk  Bln 

Fixed 

1 

1 

ATHENA 

Zk  Bln 

Fixed 

1 

1+1 

BURROUGHS  D  203 

Zh  Bln 

Fixed 

1 

1 

BURROUGHS  D  208 

Zh  Bln 

- 

- 

TBLBRBGISaSR  MAGMET  BID  ASKED 

Zh  Bln 

Fixed 

- 

1 

RCA  110 

Zk  Bln 

Fixed 

1 

1 

TARGET  INGBRCEPT 

24  Bln 

Fixed 

1 

1 

UNIVAC  1101 

24  Bln 

'  f-  .  ” 

1 

1 

UNIVAC  1102 

24  Bln 

Fixed 

1 

1.  +  1 

UNIVAC  111 

24  Bln 

Fixed 

'i 

1.5 

VERnAM 

24  Bln 

Fixed 

1 

1 

WESHNGHOUBE  AIRBO!^  . 

25  Bin 

Fixed 

1 

1+1 

CCC  HEAL  TIME 

25  Bln 

Fixed 

1 

1+1 

LLBRASCOPE  ASN  24 

l(A6 


WORD  IBNGTH 

TABLE  m  (CONTINUED) 

WOBD  liENGra  CO?  CCSJPTOIKG  SySEEMS 

AHIOBMETIC  ISSMJCTICSSS  ADDRESSES  SYSTEM 

DIGIOB 

POIHT 

PER  WORD' 

PER  WORD 

25  Bin 

Fixed 

1 

1 

LINCOM  CG  24 

26  Bin 

Fixed 

1 

1  +  1 

AH/ASCI  28  (v)  EDO 

26  Bin 

Fixed 

1 

2 

RW  400 

2Y  Bin 

Fixed 

3 

2 

ASC  15 

27  Bin 

Fixed 

- 

- 

TRICE 

8  Dec 

Fixed 

- 

- 

BEHDIX  D  12 

8  Dec 

Fixed  and  Floating 

1 

5 

EIECOM  120  ■ 

8  Dec 

Fixed 

1 

1 

LiBRASCOPE  AIR 'TRAFFIC 

8  Dec 

Fixed 

- 

1 

MAGNEFXCE  B 

29  Bin 

Fixed 

- 

BEHDIX  CUBIC  TRACKER 

29  Bin 

Fixed 

1 

2 

BEHDIX  G  15 

30  Bin 

Fixed 

1 

1 

AN/uSQ  20, ■ 

30  Bin 

Fixed 

1 

3 

EIECrai  100 

30  Bin 

Fixed 

- 

1 

tramc  490 

9  Dee 

.  Fixed 

- 

1  or  2 

IBM  608 

31  Bin 

Fixed 

- 

1 

BURROUGHS  D  204 

31  Bln 

Fixed 

1 

1 

LIBRATROD  500 

32  Bln 

Fixed 

1 

1 

AJj/FSft  7  AK/FS(i  8  (sage) 

32  Bln 

Fixed 

1 

1 

LIBEATROL  1000  - 

32  Bln 

Fixed 

1 

1 

LITTON  DATA  ASSESSOR 

32  Bin 

Fixed 

1 

1 

LGP  50 

32  Bln 

Fixed  ■ 

2 

1. 

MOHROBOT  XI 

32  Bln 

Fixed 

1 

1  over  1 

RPC  4000 

35  Bln 

Fixed 

0,  1,  2,  5,  4 

1 

ALHAC  11 

33  Bln 

Fixed 

2,  3,  4 

1 

AEWAC  III  E 

33  Bln 

1 

1 

1 

BEHDIX  G  20 

33  Bln 

Fixed 

1 

1 

ITT  SEES  025 

34  Bln 

Fixed 

1 

1 

BURROUGHS  D  107 

10  Dec 

Fixed 

- 

- 

AP/CRC 

10  Dec 

Fixed  and  Floating 

1 

1 

BURROUGHS  204 

10  Dec 

Fixed  and  Floating 

1 

1 

BURROUGHS  205 

10  Dec 

Fixed  and  Floating 

1 

1 

BURROUGHS  220 

10  "Dec 

Fixed 

- 

- 

EIECOM  50 

10  Dee 

Fixed  and  Floating 

1 

2 

EISCCM  123  125FP 

10  Dec 

Fixed  and  Floating 

1 

1 

IBM  650  RAMAC  =TAPES 

10  Dec 

Fixed  and  Floating 

1 

1 

IBM  7070 

10  Dec 

Fixed  and  Floating 

1 

1 

'IBM  7074 

10  Dee 

Fixed 

j 

1  ' 

raTEIEf:  AIRLIHE  HSSKKVATI® 

10  Dec 

Fixed 

1 

1 

'MDSflAC'  II  • 

10  Dec 

Fixed 

- 

1 

M0Dj,C  4l'0 

10  Dee 

Fixed 

1 

2 

OAEAC'"' 

TABLE  HKCONTI  NUED)  ® 

WORD  IfflGIH  0?  COMPtraMG  SYSKEMS 


WORD  IfflGTH' 
DIGIOB 

ARimmc 
ponw  • 

INSERW3TI0NS 

PER  WORD 

ADDRESSES 

PER  WORD 

SrSDM 

10  Dec 

Fixed  and  Floating 

- 

1 

READ3X 

10  Dec 

Fixed 

2 

1  or  2 

UDHC  I II  rn 

10  Dec 

Fixed 

1 

1*5 

UBTIVAC  SOLID  SEAT8  80/9O 

10  Dec 

Fixed 

•1 

1.5 

UWITAC  SUSP 

35  Bln 

Fixed 

1 

1+1 

FADAC 

36  Bln 

Fixed 

2 

1 

GENERAL  HHXS  APSAC 

36  Bln 

Fixed 

2 

1 

IBM  701 

36  Bln 

Fixed  Emd  Floating 

1 

1 

IBM  704 

36  Bln 

Fixed  and  Floating 

1 

1 

IBM  709 

36  Bln 

Fixed  and  Floating 

1 

1 

IBM  7090 

36  Bln 

- 

1 

2 

PHILCO  1000 

36  Bln 

Fixed  and  Floating 

1 

2 

UNOTAC  1103  1103A 

36  Bln 

Fixed  and  Floating 

1 

2 

wrmc  1105 . 

36  Bln 

Fixed  and  Floating, 

- 

1 

UNIYAC  1107 

36  Bln 

- 

- 

- 

UNIVERSAL  DAM.  BRANS 

9  Deo  +  6  Bln 

Fixed 

1 

3 

NATICMAL  102  D 

37  Bln 

Fixed 

1 

1 

AN/m  6r  BASICPAC 

37  Bln 

Fixed 

2 

1  ■ 

GENERAL  MILLS  AD/EC3 

37  Bln 

Fixed 

1 

4 

SWAC 

37  Bln 

Fixed  and  Floating 

1 

1 

SILVANIA  S  9400 

37  Bln 

- 

- 

IBLEREGISBSt  KAOHEB  IHVXirP  CORB 

11  Deo 

Fixed 

1 

3 

HATICfflAL  107 

11  Dec 

Flx^ 

1 

1+3. 

PENBSIBAC  . 

38  Bln 

Fixed 

1 

1 

AN/BIK  7t  INFORMER 

38  Bln 

Fixed 

1 

1 

COMPAC 

38  Bln 

Hxed 

1 

1 

LINCOIN  TX  2 

38  Bln 

Fixed 

1 

1  or  2 

MCfBIDIC  A 

38  Bln 

Fixed 

1 

1  or  2 

MOBIDIC  B 

38  Bln  ' 

Fixed 

1 

1  or  2 

MOBIDIC  C  D  *  7A 

40  Bln 

Fixed 

2 

1 

CrCLCHE 

40  Bln 

Fixed  and  Floating 

VarlaBle 

2 

GEORGE 

40  Bln 

Fixed  ' 

2 

1 

TTJ.XAC 

40  Bln 

Fixed 

2 

1 

jOHNNIAC 

40  Bln 

Fixed 

2 

2 

JTDGSBQX 

40  Bln 

Fixed 

2 

1 

MANIAC  I 

40  Bln 

Fixed 

2 

1 

MISKC 

40  Bin 

Fixed 

2. 

T 

ssAeia 

40  Bln 

Fixed 

2 

1 

QRDYAC 

40  Bln 

'Fixed 

2 

i. 

ffliC  CMP  I  CP  266 

40  Bln 

Fixed  and  Floating 

2 

1 

RgeCMP  It 

m 

lOW 
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TABLE  m  (CONTINUED) 

WORD  EESfSIEH  OP  COKPOTING  BISOHUS 


WORD  OTGIH' 
DIGITS 

AHITHMBTIO 

POINT 

raSTROCTICHS 

PER  WORD 

ADDRESSES 
PER  WORD 

SrSTKK 

1|0  Bln 

Fixed  and  Floating 

2 

1 

EEPAO 

12  Dec 

Fixed 

1 

1 

BURROtJOHS  E  'lOl 

12  Dec 

Fixed 

1 

1 

BURRODGHS  E  102 

12  Dec 

Fixed 

- 

1 

BDRROOGHS  E  105 

12  Dec 

Fixed 

1 

3 

DATAMATIC  1000 

12  Deo 

- 

•r 

2 

IBM  609 

i2  Bee 

Fixed 

- 

1 

IBM  63a 

12  Bee 

Fixed 

1 

1 

ITT  BANK  IN  PROC 

12  Bee 

Fixed 

- 

3 

LOGISTICS 

12  Bee 

Fixed 

1 

4 

NATICHAL  390 

12  Bee 

Fixed 

6 

1 

RPC  9000, 

12  Bee 

Fixed 

2 

1 

UHIVAC  'I 

12  Beo- 

Fixed 

2 

BHIVAC  II 

12  Deo 

Fixed  and  Floating 

1 

1 

UNIVAC  lABC 

42  Bln 

Fixed 

1 

5 

NATICMAL  102  A 

44  Bln 

Fixed 

'2 

1 

.  cracLE 

44  Bln 

Fixed  and  Floating 

1 

4  . 

EDVAC 

45  Bln 

Fixed 

1. 

3 

DYSEAC 

45  Bln 

Fixed 

1. 

5  or  4 

SEAC 

48  Bln 

Fixed  and  Floating 

.2 

1 

CDC  1604 

48  Bln 

Fixed  and  Floating 

1 

HOHEIWELL  800 

48  Bln 

Fixed  and  Floating 

2 

1 

MANIAC  n 

48  Bln 

Floating 

1 

2 

MANIAC  HI 

48  Bln 

Fixed  and  Floating 

1 

1  or  2 

MSRHN 

48  Bln 

Fixed 

2 

1 

NAREC 

48  Bln 

Fixed  and  Floating 

2 

1 

PHILCO  2000 

48  Bln 

Fixed 

2 

1 

PHILCO  eXPQ 

50  Bln 

Fixed  and  Floating 

1 

1 

AN/FSd  31  (t) 

50  Bln 

Fixed  and  Floating 

1 

1 

an/fs<i  32 

50  Bln 

Fixed  and  Floating 

1 

3 

Wise 

15  Dec 

Fixed  and  Floating 

- 

1 

IBM  610 

52  Bln 

- 

- 

- 

BORROaGHB  D  104 

54  Bln. 

Floating 

1 

1  or  3 

OJOAHOMA  TJMIVKRSITr 

54  Bin 

Fixed  and  Floating 

1 

1 

RICE  ONivEasirr 

16  Deo 

Flxedl  and  Floating 

1 

3 

NORC 

10 

Sliced  and  Floating 

0.5  to  6 

1  or  3’ 

H^OHAI.  504 

62  Bin 

Fixed 

- 

1 

•KCfiSCBOT  S 

18  Bee 

Fixed 

- 

up  to  5 

DK  50 

64  Bin 

lixed  and  Floating 

1  or  2 

1  or  2 

lai  STRETCH 

68  Bln 

Fixed  and  Floating 

3 

1 

BRIESC 

20  Deo  ■ 

Fixed 

1 

4 

MCKROBOT  IH 

20  Dec 

Fixed 

- 

4 

MOMROBOT  V 

20  Deo 

Fixed 

2 

4 

MOKRCBOT  VI 

IOI19 


TABLE  nKCONTINUED) 

WORD  LENGTH  OP  C'ffllPinaNG  SYSTEMS 


WORD  EEMGEH 

arithme:tic 

INSTRUCTIONS 

ADDRESSES 

SYSTEM 

DIGITS 

POINT 

PER  WORD 

PER  WORD 

12  Alphanuju 

Fixed 

1 

3 

UNIVAC  FILE  0 

12  Alphanum 

Fixed 

15 

3 

UNIVAC  PILE  1 

96  Bin 

Fixed 

2 

'  3 

MONEOBOT  MD 

42  Deo 

Fixed 

- 

1 

MAGNEFUE  D 

Variable 

Fixed 

3 

- 

BEMAC  !• 

Variable 

Fixed 

3 

- 

Bi2MAC  H 

Variable 

Fixed 

1 

2 

DIANA  ■ 

Variable 

- 

- 

- 

FOSDIC 

Variable 

Fixed 

- 

2 

IBM  305  RAMAC 

Variable 

Fixed 

- 

1 

IBM  702 

Variable 

Fixed 

- 

1 

IBM  705  I  II 

Variable 

Fixed 

- 

1 

IBM  705  III 

•  Variable 

Fixed 

- 

1  or  2 

IBM  1401 

Variable 

- 

- 

- 

IBM  I4d0 

Variable 

Fixed 

- 

2 

IBM  1620 

Variable 

Fixed 

- 

1 

IBM  7080 

Variable 

r 

Variable 

1 

RASTAC 

Variable 

- 

2 

- 

RASTAD 

Variable 

•  Fixed 

Variable 

2 

RCA  301 

Variable 

Fixed  ~ 

Variable 

2 

RCA  501 

Variable 

Fixed  and  Floating 

1  or-2- 

1,  2  or  5 

RCA  601 

Variable 

- 

1  to  3 

1” 

SCRIBE 

Variable 

Fixed 

- 

1 

TELEREGISTOR  ! 

Variable 

Fixed 

- 

3 

UNIVAC  60 

Variable 

Fixed 

- 

3 

UNIVAC  120 

Systems  indicate  as,  .^floatJ^-point  systems 
have  built-in  automatic  "floating-point"  circuitry. 

"Fixed-point"  systems  may  be  programmed  for 
"floating-point"  operation  through  the  use  of  sub¬ 
routines. 
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TABLE  m 

ARUEHMESnC  OEBRAHOH  OTIMB  (EXEEUDIHB  ACCESS)  OE  COMEWEUK}  SYSTEMS 


ADD  TIME 

MOIffllHiY  TIME 

DIVIDE  TIME 

MICHOSECOBDS 

MrCROSECOHlB 

MICHOSECOMDS 

SYSTEM 

O.T5 

300 

600 

EROGEAMMED  DATA  EROCESSOR 

0.8 

7.4 

24 

OHIVAC  1107 

1 

1,000 

1,000 

HHCOIff  TX  0 

1  -  3.0 

20 

60 

BRDESC 

1,38  -  1,50 

2.48  -  2.70 

9.00  -  9.90 

IBM  STRETCH 

l.lt- 

5  to  17  (9x36  Bits) 

17.2  to  75  (9/36) 

UHCOia  TX  2 

20 

4o 

EESTSKtHOUSE  AIRBQRIiE 

1.7 

40.3 

43 

EHDjCO  2000 

2 

25  -  100 

100 

BORRObCHS  D  204 

2 

22 

42 

liITTOH  C  7000. 

2.5  -  27.5 

14  -  61.5 

5  -  63.5 

Alf/FSd  31  (v) 

.--2.5  -  27.5 

14  -  6I-.5 

56.5  -  70 

AH/FS(l  32 

3 

56 

68 

BURROUGHS  D  201 

3 

34 

73 

BURROUGHS  D  202 

3 

- 

ITT  SEES  025 

3  -  h 

100 

10b 

OKLABDMA  UHI7HRSITY 

3-7 

26  -  485 

27  -  595 

GEORGE 

3.5 

130 

320 

MERIilir 

k 

39 

40 

...SYLYAIHA  S  9400 

k 

8 

28 

HHIVAC  LARC 

4.8  -  12 

7.2  -  72 

<  72 

UHIVAC  490 

5 

20 

40 

TARGET  IHTBRCKPT 

5 

260 

324 

UHIVAC  laOL 

5.5 

■  .  ,  296 

- 

SWAC 

130 

200 

BHJICO  1000 

6.0 

10.5 

45.0 

AM/FSQ  7  AH/FSH  8  (SAGE) 

6 

48-30 

48-90 

LIITOH  DATA  ASSESSOR 

6 

450 

650 

HAREC 

6 

10 

25 

RCA  601 

6.4 

1,000 

1,800 

CDC  160 

6.6 

- 

- 

HORDEH  VOTE  TAIIY 

7.8 

- 

- 

'eadac 

8 

78 

88 

MDBIDIC  A 

8 

78 

80 

MOBIDIC  C  D  &  7A 

8 

- 

ORACLE 

9 

76.3  -  185.3 

76=5  -  532.5 

UHIVAC  ni 

9.6 

35,2  -  112 

112: 

AH/OSQ  20 

10 

- 

COtEta  TSACKsa 

10 

385 

385 

joanpc 

10 

- 

- 

TEIBtHGISTBR  UHEETED  AIBLIIE 

12 

240 

240 

COKPAC 

12 

74 

74 

LQICOIK  CG  24 

12 

276 

252 . 

PACKARD  BELL  250 
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TABLE  IE  (CONTINUED) 

ARmrascro  omAmoN  itods  (BajEUDiw}  Acxasss)  of  comhotng  stseems 


ADD  TIME 
MICHOSBCOiroSi 

MOITTPII  TIME 
MICHOSBCONDS 

DIVIDE  TOME 
MICaOSBCOUDS 

SYSTEM 

12 

86 

156 

BOA  300 

12.T 

3T6 

400 

an/tyk  Tv  INFOEMES 

13 

56 

98 

BEMDIX  G  20 

13 

- 

- 

SPEC 

14 

TOO 

TOO 

ORDVAC 

^  15 

51 

22T 

NORC 

16 

16  to  400 

16  to  436 

LIBRASCOPE  MK  130 

IT 

264 

340 

UNIVAC  1102 

IS'  +  ii/2 

65 

T5 

MANIAC  III 

20 

230 

480 

GENERAL  ELECTRIC  225 

21.5 

430,000 

- 

IBM  632 

22 

356 

3T0 

LIBRASCOPE  AIR  TRAFFIC 

23/Dlg 

- 

- 

IBM  T02 

24 

264 

.  288 

AN/ASQ  28  (v)  MDC 

24  or  48 

444 

444 

IBM  TOl 

25 

50 

- 

CCC  REAL  TIME. 

26 

TOO 

T50 

BURROUGHS  D  208 

28 

223 

4T0 

mivAC  1103  1105  A 

32 

518 

1,168 

GENERAL  ELECTRIC  210 

54 

80 

- 

MOBIDIC  B 

36 

- 

■  NATIONAL  315 

36 

110 

4T2 

UNIVAC  1105 

40 

ro 

0 

1,000 

ATE[ENA 

40 

620  -  820 

900 

ILLIAC 

40 

■  T5 

. 

RICE  UNIVERSITY 

4o  to  130 

— 

- 

IHTEaiEK  AIRLIHE  RESERVATION 

43 

- 

BENmX  D  12 

48 

2,112 

2,112 

DY3EAC 

48 

2,112 

2,112 

SEAC 

58 

835 

2,131 

DATAMATIC  1000 

59 

59 

ITT 

LIBRASCOPE  CP  209 

60 

800 

920 

GENERAL  .MILLS  AD/ECS 

60 

..  1,260 

3,420 

NATIONAL  304 

TO 

960 

l,ltO 

CYCLONE 

80 

1,000 

1,000 

MANIAC  I 

80 

980 

1,080 

MISTIC 

80 

2,000 

2jP00 

VERUAN 

84. 

84/Blt 

84/Blt 

HOGHEiS  D  PAT 

84 

84/Bit 

84/Bit 

HUGHES  Ear  X 

85 

- 

UNIVAC  SOLID  STATE  8O/9O 

85 

- 

- 

UNIVAC  STEP 

86 

3,000 

3,000 

BURROUGHS  D  203  ' 
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»  TABLE  E:  (CONTINUED) 

ABITHMETIC  OPERATION  TIME  (EXCLUDING  ACCESS)  OF  COIPDTING  SYSTEMS 


ADD  TIME 
mCEOSECONDS 

MULTIPLY 'lUME 

MICROSECONDS 

DIVIDE  TIME 
MICEOSBOONDS 

SYSIIEM 

88 

968 

1,936 

HUGHES  M  252 

88  -  1Y6 

3,912 

3,912 

UDEC  I  II  in 

91 

800 

1,200 

QARAC 

9k 

2,985 

5,076  ' 

PENNSTAC 

96 

1,920 

2,496 

GENERAL  ELECTRIC  312 

100 

760 

1,320 

HONEIVELL  29O 

100 

2,000 

4,000 

LIBRASCOPE  407 

105 

lO^  +  105/Bit 

105/Blt 

HUGHES  DIGITAIR  , 

80  +  l6"(Aug‘+  Add) 

- 

TELEHEGISTER  3SEEFIEE 

120 

1,500 

- 

GENERAL  MILLS  APSAC 

120 

1,680 

2,990 

UNIVAC  II 

130 

2,730 

2,750 

LEEDS  NORTHROP  3000 

132 

2,772 

2,772 

PHUco  3000 

156 

3,276 

,3,276 

AN/ASQ  28  (v)  EDC 

156 

1,872 

- 

A.SC  15  ■ 

156 

3,907 

4,063 

LIBRASCOPE  ASN  24 

120  +  40C 

l6o  +  28ai  +  145MN 

....  Frog 

BIZMAC  I 

120  +  40C 

- 

- 

BIZMAC  II 

170 

68o  -  10,  710 

- 

ITT  BANK  LN  PROC 

185 

2,055 

3,970 

BURROUGHS  220 

186 

2,577 

4,270 

DIANA 

200- 

1,700 

1,700 

HUGHES  ADV  AIRBORNE  III 

220 

1,760 

5,500 

HAMPSHIRB  TRTDS  932 

220 

11,000 

15,420 

IBM  608 

230 

1,980 

3,520 

RPC  9000 

21*0 

— 

- 

MODAC  404 

21*0-1*20 

1,900  -  9,600 

1,500  -  2,400 

RCA  501 

250 

250 

- 

CUBIC  AIR  TRAEBTC 

250 

17,000 

17,000 

LGP  30 

250 

I5,oo0i 

15,000 

LIHRATROL  500 

250 

16,250 

16,250 

LIBRAEROL  1000 

250 

17,000 

17,000 

RPC  4000 

270 

- 

- 

BENDK  G  15 

282.6 

1,907.6 

3,707.6 

UNIVAC  I, 

-  288 

8,000 

8,000 

MODAC  414 

350' 

18,300 

18,700 

EIECOM  120 

330 

18,300 

16,700 

ELECCM  125  125FP 

1*28  ■ 

8,500 

8,000 

HAIMPSHIRE  CCC  500 

■:  1*40 

16,000 

24,000 

RKDIX. 

450 

15,600 

14,800 

MINIAC  II 

o 

o 

20,000 

20,000 

CIRCLE 

500 

14,000 

17,000  . 

IBM  6o4 

1055 


TABLE  IZ  (CONTINUED) 

AEIOSMETIC  OPERATIOH  TIME  (EXCITOIHG  ACCESS)  OP  COMFUTING  .SYSTEMS 


ADD  TIME 
MICROSECOMDS 

MULTIPLY  TIME 
MICROSECONDS 

DIVIDK  TIME 
MICROSECONDS 

SYSTEM 

520 

12,940 

15,700 

IBM  607 

540 

10,800 

11,340 

JUKEBOY 

540 

10,800  ■ 

10,800 

KEPAC 

600 

7,000 

7,000 

MODAC  410 

650 

39,000 

- 

EEECCM  50 

6Y2  -  768 

2,210  -  19,600 

6,000  -  23,400 

IBM  650  RAMAC  TAPES 

760 

13,180 

15,480 

lEM  CPC 

780 

2,990 

5,120 

Rtf  300  ■ 

1,000 

32,000 

52,000 

ALWAC  II 

1,000 

17,000 

17,000 

ALWAC  III  E 

1,000 

20,000 

20,500 

RECCMP  I  CP  266 

1,200 

16,300 

20,000 

UNIVAC  PILE  0 

1,200 

16,300 

20,000 

UNmC  PILE  1 

1,350 

12,400 

12,700 

RECCMP  II 

3,000 

140,000 

140,000 

DE  60 

3,000 

- 

- 

MONEOBOT-IX 

3,000 

28,000 

500,000 

MONROBOT  XI 

4,000 

15,000 

15,500 

NATIONAL  102  D 

7,400 

25,000 

25,800 

NATIONAL  102  A 

1(2,500 

241,500 

291,500 

BURROUGHS  E  105 

100,000 

-  . 

- 

MAGNEPILE  D 

150,000 

- 

MAGNEPHE  B 

280,000 

1,155,000 

1,155,000 

'"iBM  610 
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TABLE  IT 

ARITHMETIC  OPERATIOH  TIME  (INCLUDIRS  ACCESS)  OF  CCSffUTING  SISTEMS 


ADD  TIME 

MULTIPLY  TIME 

DIVIDE  TIME 

MICROSECOHDS 

MICROSECONDS 

MICROSECONDS 

SYSTEM 

2.5  -  2T.5 

14  -  61.5 

5  -  63.5 

an/fsq  31  (v) 

2.5  -  27.5 

14  -  61.5 

56.5  -  70 

ah/psq  32 

5 

20 

40 

WESTIHGHOUSE  AIRBORNE 

5.7  -  11.7 

42.3  -  50.3 

45  -  53.0 

PHILCO  2000 

k 

26 

46 

LITTON  C  7000 

12.7 

51 

UNIVAC  1107 

8 

26 

UNIVAC  lARC 

l^.56  -  52.70 

4.36  -  30.52 

6.54  -  32.70 

IBM  7090 

4.8 

9.6  to  19.2 

19.6  to  80.0 

LINCOLN  TX  2 

4.8  -  9*6 

25.2  to  o.as 

63.6  -  66.4 

CDC  1604 

5 

65 

80 

BURROUGHS  D  103 

5 

300' 

600 

PROGRAMMED  DATA  PROCESSOR 

5 

10 

105 

SYLVANIA  UDOm 

5  -  6 

25 

65 

BREESC 

6 

1,000 

1,000 

LINCOIM  T!C  0 

6.4  -  19.2 

- 

- 

CDC  160 

7-16 

108 

108 

OKLAHOMA  UNIVERSITY 

7.2  -  12  • 

19.2  -  84 

84 

UNIVAC  490  ■  ■ 

8 

•140 

330 

MERLIN 

8 

43 

44 

SYLVANIA  S  9400 

9 

76.5  -  184.5 

76.5  -  312.5 

UNIVAC  III 

9.75 

13.75 

28.75 

RCA  601 

10 

40 

80 

'  BURROUGHS  D  202 

10 

56 

■70 

IBM  7074 

10 

25  • 

45 

TARGET  INffiRCEPT 

10 

- 

- 

TRICE 

10.2  -  12.6 

30  -  108 

108 

BURROUGHS  D  204 

12.0 

16.5 

51.0 

AN/PSQ  7  AN/fSQ  8  (SAGE) 

12 

60  -  102 

60  -  102 

LITTON  DATA  AS^SSOR 

13.08  (6  +  6) 

l4o  (6  X  6) 

210  (10/6) 

IBM  7080 

16 

35.2  -  112 

112 

AN/USQ  20 

16 

- 

- 

ITT  SPES  025 

16 

86  ■ 

88 

MOBIDIC  A 

16 

86 

68 

MOBIDIC  C  D  Si  7A 

17/Digit 

- 

- 

IBM  705  I  II 

20 

- 

- 

CUBIC;  TRACKER 

20.7 

392 

425 

An/TYK  7v  INFORMER 

22 

300  -  600 

575  -  725 

NAHEC 

22 

- 

- 

STORED  PROGRAM  DBA 

22 

34  -  41 

71 

WHIRLWIND  II 

22  -  26. 

238  -  242 

238  -242 

ah/tyk  6v  BASICPAC 
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TABLE  31  (CONTINUED) 

ABITHMEETC  OPKRA.TION  TIME  (niCtODIHG  ACCESS)  OP  CCMPUTIHG  SISTBMS 


ADD  TIME  ' 

MULTIPir  TIME 

DIVIDE  TIME 

MICROSECONDS 

MICROSECONDS 

■MICROSECONDS 

SrSTEM 

■  2h- 

264 

288 

AH/ASQ  28  (v)  MDC 

Zk 

252 

252 

COMPAC 

2k 

162 

450 

honeiweh  800 

2k 

84 

84 

LINCOni  CG  24 

2k 

96  '  1 

168 

RCA  300 

2k  +  n/2 

71 

1  81 

MANIAC  III 

2)|.  -  84 

24  -  24o 

36  -  240 

IBM  704 

CO 

OJ 

24  -  240 

36  -  240 

IBM  709 

25 

75  ■■ 

75 

BDRROTJGHS  D  201 

25 

75 

- 

CCC  REAL  TIME 

25 

400 

400 

JOHHNIAC 

26 

700 

750 

BURROUGHS  D  208 

27 

70 

112 

BENDK  G  20 

32 

- 

- 

BURROUGHS  D  209 

32 

366 

380 

LIBRASCOPE  AIR  TRAPFIC 

32 

- 

- 

MODAC  5014 

33 

- 

NOHDEN  VOTE  TAIXT 

36 

'80 

128 

m  400 

36  or  60 

456 

456 

IBM  701  ■  ^ 

40 

230 

426 

BURROUGHS  D  107 

40 

250 

500 

GENERAL  ELECTRIC  225 

40 

375 

520 

LEPRECHAUN 

40 

40  to  424 

40  to  460 

LIBRASCOPE  MK'f30 

‘  42 

88 

- 

MOBIDIC  B 

42 

294 

1,044 

NATICaiAL  315 

44 

239 

486 

UNIVAC  1103  1103  A 

45 

- 

~ 

PHILCO  CXPQ 

50 

85 

85 

RICE  UNIVERSin 

50  to  i4o 

- 

- 

intelex  airline  reservation 

56 

728 

868 

RCA  no 

59 

59 

177 

LIBRASCOPE  CP  209 

60 

116 

508 

UNIVAC  1105 

64 

550 

1,200 

GENERAL  ELECTRIC  210 

64 

368 

- 

SWAC 

70- 

370  -  590 

590 

ORACLE 

"72 '(10  +  10) 

672  to  1,488  (10  X  io) 

792  to  984 

:33M  7070 

80 

840 

•940 

'CtMERAI,  MUXS  AD/ECS 

84 

84  +  84/Bit 

84  +  84/Blt 

liUGHES  IRl,  X 

86 

3,000 

3,000 

BURROUG^  Di  203 

90 

300  -  1,700 

- 

AP/CRC- 

93 

665  -  865 

950 

HXIAC 
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TABLE  3Z:  (CONTINUED) 

AHITHMEinC  0PKRATIOS  EMB  (INCIIIDIHG  ACCESS)  OF  COMPtmUG  OTSmS 


ADC  EIHE 

MULTIPII  TIME 

DIVIDE  TME 

MXCHOSECOSDS 

MICROSECONDS 

MICROSECONDS 

smm 

95.8 

770.8 

3,159.2 

lEM  705  in 

100 

990 

1,^ 

CTCLONE 

100  ■■ 

1,000 

i,ioo 

Misnc 

108 

372 

■  ■■  348 

PACKARD  BEIX  250 

120, 

1,520 

16,200 

OENERdL  HXIXS  AFSAC ' 

120 

540 

540 

MCWROBOT  T 

120 

1,320 

3,480 

NATIOBAl  30'4 

160 

1,720 

•■A*.  ... 

3,030 

DNITAC  n 

1& 

- 

- 

VERDAM 

170 

680  -  10,  710 

- 

ITT  BANK  I»  PROC 

176  -  26l^ 

4,000 

6,000 

DDEC  I  11  III 

192 

2,016 

2,592 

GEHERAl  EEBOTRIC  312 

160  +  16  (Aug 

+  Add)  80  +  16 

•80  +  16 

XEIXREGISIIXR  'W!TmfTT» 

192  -  1,536 

2,208  -  3,552 

2,256  -  3,600 

EDVAC 

192  -  1,536 

2,304  -  3,648 

2,304  -  3,648 

DISEAC 

192  -  1,540 

2,300  -  5,650 

2,300  -  3,650 

SEAC 

200 

2,070 

3,985 

BURROUGHS  220 

200 

860 

1,420 

HOMEiniEU  290 

210 

105  +  105/Blt 

105/Blt 

HUGHES  CmmiR 

.210 

7,800 

- 

RCA  301 

220 

1,760 

5,300 

HAMPSHIHK  TROTS  932 

221 

- 

- 

SPEC 

224 

13,860  (6  X  6) 

17,640  (6/6) 

IBM  609 

230.4 

1,008 

2,304 

DATAMATIC  1000 

250 

0 

ITS 

CVJ 

- 

CUBIC  AIR  TRAFFIC 

264 

1,144 

•  2,112 

HUGHES  H  252 

500 

1,960 

2,170 

IBM  1401. 

312 

2,028 

- 

ASC  15 

400  -  17,000 

10,000  -  26,000 

10,000  -  26,006 

QARAC 

428 

8,500 

8,000 

HAMPSHIRE  CCC  500 

440 

25,000 

40,000 

READIK 

500 

500  -  1,000 

- 

LOGISTICS 

500 

17,000 

17,000 

RPC  4000 

525 

2,150 

3,950 

UHIVAC  I 

54-0 

2,430  -  16,700 

2,430  -  16,700 

BBHDIX  G  15 

540 

10,800 

11,300 

RECCMP  n 

560 

3,137 

4,850 

DIARA 

624 

3,744  . 

.3,744 

AN/ASQ  28  (t)  EDO 

625 

4,219 

4,375 

UBRASCOPE  ABN  24 

780 

2,990 

3,120 

RW  300 

910 

3,600 

3,600  • 

LEEDS  NORTHROP  3000 

TABLE  3  (CONTINUED) 

AHITHMBTIC  OPEEATIOS  TIME  (mCLlTOIHS  ACCESS)  OP  CCMPUTDfG  SISTEMS 


ADD  TIME 
MICROSECOSDS 

MOLTIPEI  TIME 
MICHOSECONDS 

DIVIDE  TIME 
MICHOSECONDS 

SYSTEM 

92l^ 

4,224 

4,224 

PHILCO  3000 

960  (10  Dig) 

17,700  (10  Dig) 

16.8 

IBM  1620 

1,000 

17,000 

17,000 

AlHAC  in  E 

1,000 

17,000 

.  17,000 

LIBRATROI.  1000 

1,019  -  1,188 

9,300 

12,660 

BURROUGHS  204 

1,019  -  1,188  ■ 

9,300  ,, 

12,680 

BURROUGHS  205 

1,110 

2,860 

3,520 

RPC  9000 

1,560 

1,275 

1,275 

UNIVAC  SOLID  STATE  80/9O 

1,360 

1,275  + 

1,275  + 

UNIVAC  STEP 

1^980 

22,240 

22,740 

REPAC 

2,000 

21,000 

21,500 

RECCWP  I  CP  266 

3,445 

5,335 

7,426 

PENN8TAC 

3,500 

22,000 

22,000 

EIECCM  125  125BP 

7,T50 

23,000 

25,000 

LIBRATROL  500 

7,800 

21,000  to  49,100 

21,000  to  53,200 

NATIONAL  102  D 

8,000 

17,000 

17,000 

LGP  30 

8,000 

8,000 

8,000 

MCfDAC  414 

8,000 

68,000 

77,000 

MONRCBOT  MU 

8,700 

23,800 

27,500 

UNIVAC  PHE  0 

8,700 

23,800 

27,500 

UNIVAC  FILE  1 

9,000 

34,000 

500,000 

MOHRCIBOT  XI... 

9,590 

19,850 

20,390 

JUKEBOX 

11,000 

250,000 

400,000 

NATIONAL  390 

11,200 

24,300  ■■ 

25,600 

MINIAC  II 

12,000 

13,500 

54,000  . 

MOHRCBOT  IX 

15,000 

40,000  1 

1  40,000 

NATIONAL  107 

16,700 

16,700 

16,700 

Wise 

17,010 

- 

- 

TBLEREGISTSR  UNIFIED  A-tRLlNES 

19,900 

37,500 

38,500 

NATIONAL  102  A 

20,000 

- 

- 

ELECCM  100 

25,000 

- 

- 

MODAC  404 

30,000 

,  60,000  -  190,000 

100,000  -  370,000 

IBM  305  RAMAC 

50,000 

250,000 

250,000 

BURROUGHS  E  101 

50,000 

250,000 

250,000 

BURROUGHS  E  102 

51,000 

250,000 

300,000 

BURROUGHS  E  105 

60,000 

220,000 

200,000 

DE  60 

110,000 

2,500,000 

- 

IBM  652 

120,000 

540,000 

540,000 

MONRCBOT  m 

135,000 

600,000 

600^000 

MasROBOT  n 
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TABLE  IZI 

ACCESS  CIME  OP.  HIGH  SPEED  STORAGE  tTOITS 


ACCESS  TIME 
MICROSECONDS 

0.2  -  0.8 
0.5  and  1.8 
0.5  -  2,18 
0.88 

0.9  -  1-5 
1.0 
1.07 
1.9 
2 
2 
2 


STORAGE 

MEDIUM 

M3 

M3  emd  TF 
M3 
D1 
MC 

MC 

HC 

M3 

MC 

MO 


2  or  10 

MC 

2.1 

MC 

2.2  and  5*4 

MC 

2.4  and  15 

MC  and  Cl 

2.5 

MC 

2.5 

M3 

2.5 

MC 

2.8 

- 

2.18 

MC 

2.18 

■  M3 

3 

MC 

3 

M3 

3 

MO 

3-4 

MC 

4 

MC 

■4  . 

MC  ■ 

4 

MC 

4 

W 

4.5/AipHanim 

M3 

4.8 

MC 

5' 

MC 

5 

MC 

5 

MC 

6 

MC 

6 

M3 

6 

1.53 

6 

MC 

6 

CRT 

6/Alpheaim 

MC 

6 

MC 

6.4 

MC 

7 

MC 

7 

MC 

7.5 

MC 

8 

M3 

8 

MC 

8 

ijn 

SISTEM 

VESTINGHOUSE  AIRBORNE 

unotac  hot 

IBM  STRETCH 
HPC  9000 
RCA  601 
MANIAC  III 
'UNmC  III 
UNIVAC  490 
BRLESC 

BURROUGHS  D  202 
BURROUGHS  D  208 
PHUjCO  2000 
HONEWEU.  800 
LINCOIH  TX  2 
MANIAC  II 
AN/PSQ  51  (v) 

AH/PSft  52 
burroughs  D  201 
IABGET  intercept 
IBM  7080 
IBM  70'90 
LINCOIH  TX  0 
.NAREC 
RCA  500 

NORDEN  VOTE  TAIXT 
IBM  7074 
LITTON  C  7000 

snvANiA  s  9400 

UNIVAC  lARC 

IBM  1410 

CDC  1604 

BURROUGHS  D  105 

PROGRAMMED  DATA  PROCESSOR 

SILVAHIA  UDOFTT 

an/psq  7  an/peq  8  (sage) 

IBM  7070 
ia?r  bane  ih  proc 
LirrOiN  DATA  assessor 
MERLIN 
NATiaiAL  504 
NATIONAL  515 
.  CDC  160 
RCA  501 
VHIRIHIND  II 
GEORGE 

an/tjk  7t  informer 
AN/USft  20 

GENERAL  MUXS  AD/BCS 
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TABLE 

3Zr  (CONTINUED) 

ACCESS  TIME 

OP  HIGH  SPEED  STORAGE  tlNITS 

ACCESS  TIME 

STORAGE 

MIOROSECOiDS 

IffiDjCUM 

SYST01 

8 

M3 

ITT  SPES  025 

8 

MC 

LEPRECHAUN 

8 

MC 

MCBIDIC  A 

8 

M3 

MOBtDIC  B 

8 

H3 

MOBIDIC  C  D  4  7A 

8 

CRT 

NORC 

8 

CRT 

OKLAHOMA  UNIVERSITr 

8 

CRT 

SWAC 

8 

H3 

UNIVAC  1105  1103  A 

8 

H3 

UNIVAC  1105  . 

8  to  16 

CRT 

MANIAC  I 

8.4 

MC 

BENDIX  G  20 

9.3 

MC 

IBM  705  III 

10 

MC 

GENERAL  MUXS  APSAC 

10 

M3 

intelex  airline  reservation 

10 

MC 

LIBRASCOPE  AIR  TRAPPIC 

10 

MC 

NUMBRICORD 

10 

CRT 

RICE  UNIVERSITT 

10 

MC 

HW  400 

10 

DL 

TRICE 

10 

M3 

UNIVAC  1101 

10 

M3  ■ 

.  UNIVERSAL  DATA  TRANS 

lO/Blt 

■  - 

CUBJC  TICKER 

'11.5 

MG 

IBM  1401 

12 

M3 

AN/TTK  6v  BASICPAC 

.12 

M3 

COMPAC 

12 

MJ 

DATAMATIC  1000 

12 

MC 

IBM  701 

12 

M3 

IBM  704 

12 

M3 

IBM  709 

12 

M3 

LINCOIN  CG  24 

12 

H3 

PHUCO  1000 

12 

MC 

PHUCO  CXPQ 

12  and  2l6 

CRT  and  DL 

SEAC 

14 

MC 

SCRIBE 

15 

M3 

BURROUGHS  220 

15 

M3 

JOPNIAC 

15 

MC 

OHBVAC 

15 

M3 

RCA  501 

16 

M3 

TSLBREGISTER  TBLEFITE. 

17 

MC 

IBM  702 

17 

®  i. 

IHH  705  I  II 

18 

CRT 

ORACLE 

18-56 

CRT  t 

ILLIAC 

20 

MC 

BI2MAC  I 

20 

M3  ' 

BIZMAC  II 

20 

M3 

DIGimCMIC  CCXJVERTER 

20 

M3 

GENERAL  ELECTRIC  225 

4 


J 

'31 


i 
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i  -  TABLE  3Zr  (CONTINUED) 

ACCESS  triME  0?  HIGH  SEBBD  SKJRAGE  UHITS 


ACCESS  TIME 

STORAGE 

MICROSECOfflS 

MEDXlBf 

SrSTEM 

20 

MS 

HOKBCTKLL  29O 

•20 

MC 

IBM  1620 

20 

MC 

LIBRABCCIPK  MK  130 

20  and  20 

CRT  and  M3 

MISTIC 

21.5 

MC 

IBM  632 

22 

DD 

STORED  PROGRAM  DDA 

:22/Blt 

I4C 

NATIORAL  390 

2k 

MC 

AH/ASQ  28  (v)  MDC 

30 

CRT 

CyCLOBE 

32 

MC 

GE  100  EIMA 

32 

MC 

GENERAL  EIECTRIC  210 

3k 

H3 

DIAHA 

40 

MC 

AmSKA 

40 

MC 

DHITAC  H  . 

40.4  to  4o4 

DL 

DNIVAC  I 

48  -  384 

DL 

DIBEAC 

48  -  384 

DL 

EDVAC 

84 

H3 

HUGHES  D  PAT 

83  "" 

MC 

UDEC  I  n  HI 

96  -  129 

TO 

LOGISTICS 

208 

DL 

SPEC 

220 

1  .  M3 

IBM  608 

250  -  500 

DL 

CCC  HEAL  TIME 

'  288 

MC 

-  -■MODAC  414 

500 

MC 

AIHAC  HI  E 

500 

TO 

IBM  604 

520 

TO 

IBM  607 

625 

MC 

HUGHES  3M  GUIDAHCE 

T60 

TO 

IBM  CPC 

900 

MC 

UKIVAC  PILE  1 

3,000 

MC 

BURROUGHS  D  104 

KSr  TO  SYMBOIfl 

CRT  Cathode  Ray  Tube  (Electrostatic) 

MC  Magnetic  Core  (-Static  Magnetic) 

DL  Delay  line  (Sonic,  Electric,  Magnetoatrlctlve) 
TO  Vacuum  Tube 
TP  Thin  Magnetic  Pi In 


r, 
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TABLE  3ZIL 

CAPACIET  OP  HISH  SPSH3  STOHAGE  UNITS 


cAPACirr 

WORDS  -  DIGITS/WOBD 

STOHAGE 

medium 

SYSTEM 

16,584  to  262,144  -  64  Bln 

1*3 

IBM  STRETCH 

81,920  to  165,840  -  50  Bln 

MC 

an/psq  32 

65,556  to  151,072  ~  50  Bln 

MC 

AN/PSd  31  (v) 

97,500  -  12  Dec 

MC 

UNIVAC  lARC 

69,652  -  38  Bln 

M3 

LINCOIN  TX  2 

65,556  and  128  -  36  Bln 

M3  and  TP 

UNIVAC  1107 

69,632  -  32  Bln 

MC 

AN/FSCI  7  AN/PSft  8  (SAGE) 

up  to  262,144  Alphanumeric  Char 

MC  . 

RCA  501  / 

4,096  to  32,768  -  48  Bln 

M3 

PHILCO  2000 

32,768  -  48  Bln 

M3 

CDC  1604 

262,144  -  6  Bln  (Var) 

MC 

RCA  601 

up  to  52,000  -  12  Deo 

MS 

HONEIWEIl  800 

32,768  -  58  Bln 

m: 

SILVANIA  S  9400 

32,768  -  36  Bln 

MS 

IBM  7090 

up  to  32,768  -  36  Bln 

MS 

IBM  704 

4,096  to  32,768  -  36  Bln 

MC 

IBM  709 

65,536  -  18  Bln 

MO 

LINCOIN  TX  0 

20,000  -  16  Deo 

CRT 

NORC 

4,096  -  52,768  -  35  Bln 

MC 

BENDK  G  20 

32,768  -  30  Bln 

MC 

AN/USQ  20 

16,584  to  32,768 - 50  Bln  — 

MC 

UNIVAC  490 

40,000  to  160,000  Alphanumeric  Char 

MO 

IBH  7080 

16,384  -  49  Bln 

M3  and  CRT 

MANIAC  II 

16,384  -  48  Bln 

M3 

NAHEC 

32,768  -  24  Bln 

MC 

UNIVAC  III 

1,024  and  16,384  -  40  Bln 

CRT  and  M3 

MISTIC 

16,384  -  34  Bln 

M3 

BURROUGHS  D  107 

16,384  -  33  Bln 

M3 

ITT  SEES  025 

8,192  -  63  Bln 

CRT 

OKLAHCm  UHIVERSITT 

40,000  or  80,000  Alphanumeric  Char 

MC 

IBM  705  III 

8,192  -  54  Bln 

CRT 

RICE  UNIVERSITT 

12,288  -  36  Bln 

‘  M3 

. .  '  UNIVAC  1103  1103  A 

4,096  to  12,288  -  36  Bln 

M3 

UNIVAC  1105 

2,000  to  40,000  -  3  Dec 

MC 

NATIC^  515 

8,192  -  49  Bln 

CRT 

MERLIN 

8,192  -  48  Bln 

- 

MANIAC  III 

to  16,384  -  22  Bln 

MC 

PACKARD  BELL  250 

10,000  -  10  Dec 

MC  “ 

BURROUGHS  220 

2,000  to  10,000  -  10  Dec 

MC- 

IHTEIEX  AIRLINE  RESfflVATION 

5,000  or  9,990  -  10  Deo 

iMC 

IBM  7070 

5,000  or.  9,990  -  10  Dec 

M3 

IBM  7074 

2,048  to  16,384  -  20  Bln 

MC 

GENERAL  EIECTRIC  225 

o 
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TABLE  3Zn  (CONTINUED) 

CAPACm  OP  HIGH  SPEED  STOEAGE  GHITS 


CAPACm 

WORDS  -  DIGISS/WOHD 

aro^GEE 

MEDIUM 

SIS'JEM 

8,192  -  1(0  Bin 

Ml 

MOBIDIC  A 

8,192  -  1(0  Bln 

MC 

MOBIDK!  B 

8,192  -  40  Bin 

Ml 

MOBIDIC  C  D  A  7A 

.  12,236  and  15  -  25  and  ll|.  Bln 

- 

TARGET  IHTERCBPT 

4,096-72  Bln 

MC 

BRIESC 

2,400  to  4,800  -  10  Alphanum 

MO 

RATIONAl  304 

40,000  Alphanumeric  Char 

MI 

IBM  705  I  II 

40,000  Alphanumeric  Char 

MC 

IBM  1410 

8,192  -  27  Bin 

MC 

BINOOIM  CG  24 

4,096  -  52  Bln 

MC 

CDC  160 

20,000  to  60,000  Decimal  Digits 

MC 

IBM  1620 

4,096  -  48  Bln 

MC 

PHUCO  CXPQ 

8,189  -  22  Bin 

MC 

SXLVAMIA  UDOPTI 

4,096  -  42  Bln 

MC 

GEORGE 

4,096  -  40  Bln 

MC 

JOHHNIAC 

4,096  -  40  Bin 

MC 

OHDVAC 

4,000  or  8,000  -  6  Dec 

MC 

GEHERAl  EISCTRIC  210 

4,096  -  50  Bin 

MI 

ah/tik  6t  BASICPAC 

4,096  -  38  Bln 

MC 

ah/tik  7v  DIPORMER 

4,096  -  58  Bln 

MO . 

COMPAC 

4,096  -  57  Bin 

MC 

GEHERAl  MUIS  AD/ECS 

4,096  -  18  or  56  Bln 

MC 

IBM  701 

4,096  -  36  Bln 

MC 

PHUCO  1000  ' 

20,000  Alphanumeric  Char 

MC 

RCA  301 

4,096  and  1,024  -  21  and  24  Bln 

MC 

WESTINGHOUSE  AIRBORNE 

4,000  -  8  Dec 

MC 

librascoeb  air  TRAPPIC 

8,192  -  13  Bin 

MC 

RCA  500 

256  to  4,096  -  24  Bln 

MC 

RCA  no 

4,096  -  24  Bin 

MC 

UNITAC  1101 

6,144  -  16  Bin 

MI 

WHIRLWIHD  II 

1,(400  -  16,000  Alphanumeric  Char 

MC 

IBM  1401 

4,000  -  7  Dec 

MC 

GE  100  EHW. 

2,048  -  45  Bln 

CRT  and  DL 

SEAC 

2,048  -  40  Bln 

CRT 

ORACEE 

2,000  -  12  Dec 

MC 

DATAMATIC  1000  ' 

2,000  -  12  Dec 

MO 

URIVAC  II 

4,096  19  Bln 

MC 

UBRABCOPE  MK  130 

1,024  to  4,096  -  18  Bln 

Ml 

HOMEIWEIl  290 

1,024  or  4,096  -  18  Bln 

MC 

PROGRAIMED  DATA  PROCESSOR 

2,048  r  56  Bln 

MC 

UNIVERm  DATA  TRASS 

10,000  Alphanumeric  Char 

MC 

IBM  70a 

15,000  Decimal  Digits 

Ml 

TEIERBGISTBR  TEIEFHE 
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TABLE  3Zn(C0NTINUECl 

CAPACITT  OP  HIGH  SPEED  STOBAGE  UNITS 


CAPACITI 

STORAGE 

WORDS  -  DIGITS/WORD 

MEDIUM 

SrSTEM 

8,192  Alphanumeric  Char 

MC 

BIZMAC  II 

56  and  1,536  -  29  and  2T  Bln 

MC 

BURROUGHS  D  204 

1,024-44  Bin 

DL 

EDVAC 

1,024  -  40  Bin 

CRT 

CYCLONE 

1,024  -  40  Bin 

CRT 

HiLIAC  . 

1,024  -  40  Bin 

CRT 

MANIAC  I 

1,000  -  12  Dec 

DL 

UNIVAC  I 

DO  to  10,000  Decimal  Digits 

MO 

DIANA 

1,024  -  32  Bln 

MC 

LITTON  DATA  ASSESSOR 

1,280  -  22  Bin 

MC 

LITTON  C  7000 

4,096  Alplianumeric  Char 

MC 

BIZMAC  I 

512  -  46  Bln 

DL 

’  DYSEAC 

1,024  -  23  Bin 

MC 

AH^ASQ  28  (v)  MDC 

512  -  36  Bln 

MC 

GENERAL  MILLS  APSAC 

1,024  -  18  Bln 

MC 

LEPRECHAUN 

512  -  32  Bin 

MG 

BURROUGHS  D  104 

256  and  512  -  24  and  I6  Bln 

MC 

BURROUGHS  D  208 

•512-22  Bln 

MC  . 

BURROUGHS  D  202 

600  -  17  Bln 

MC 

NOTOEN  VOTE  TALUr 

600  -  17  Bin 

MC 

SCRIBE 

256  -  39  Bin 

CRT 

SWAG 

200  -  12  Deo 

MC 

NATfCSiAi  390 

320  -  25  Bin 

DL 

CCC  REAL  TIME 

256  -  24  Bin 

MC- 

ATHENA 

1,024  -  6  Bln 

MC 

DIGITROHIC  CONVERTER 

100  -  12  Deo 

MC 

ITT  BANK  IN  PROC 

100  -  10  Deo 

MC 

UDEC  I  II  III 

219  -  15  Bin 

DL 

STORED  PROGRAM  DDA 

77-12  Deo 

DL 

RPC  9000 

128  -  21  Bin 

MC 

BURROUGHS  D  201 

128  and  20  -  13  and  21  Bln 

DL 

SPEC 

20  -  12  Alphanum 

•MC 

UNIVAC  PILE  1 

32  ••  12  Deo 

M3 

IBM  609 

81  -  16  Bin 

MC 

bCbro'uqhs  d  209 

64  -  8  to  20  Bln 

- 

CUBIC  TRACKER. 

40  -  9  Dec 

W 

IBM  608 

334  Decimal  Digits 

MC 

NUMERICORD 

52  -  33  Bin 

MC 

ALWAC  III  E 

'  15  -  12  Deo 

■«T 

LOGISTICS 

12  -  10  Deo 

■VT 

■  UNIVAC  120 

20  -  20  Bin 

MC 

BURROUGHS  D  I03 
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TABLE  301  (CONTINUED) 

CAPACITY  OP  mOH  SPEED  STORAGE  DHITS 


CAPACITY 

STORAGE 

WORDS  -  DIGITS/WORD 

MEDIUM 

SYSTIM 

15  -  ,22  Bln 

M3 

HAMPSHIRE  TRTDS  932 

8  '3ri2-<itec^ 

MC 

IBM  632 

16  -  20  Bln 

'mc 

RCA  200 

9  -  22  Bln 

MC 

HAMPSHIRE  CCC  5OO 

9  -  5  or  5  ®eo 

VT 

IBM  604 

9  -  3  or  5  Dec 

VT 

IBM  CPC 

37  Decimal  Digits 

VT 

IBM  607 

3-19  Bln 

M3 

HUGHES  D  PAT 

2-6  Dec 

M3 

MODAC  Itll). 

1-27  Bin/Mcdule 

DL 

TRICE 

Var  -  7  Dec 

M3 

RW  400 

KEY  TO  SYMBOLS 

CRT  Cathode  Ray  Tube  (Jp.ectroBtatio ) 

M3  Magnetic  Core  (Static  Magnetic) 

DL  Delay  Line  (Sonic,  Electric,  Magnetoatrlctlve ) 
VT  Vacuum  Tube 
TP  Thin  PUm 

i 
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TABLE  inn 


LOGj^q  capaciti/access  time  op  high  speed  storage  units 


LOG. 


10 


STORAGE 

CAPACirr/ACCJESS  MEDIUM 


13.527 

MC 

12.515 

MC 

12.418 

MC 

12.242 

MC 

12.134 

CRT 

12.118 

MC 

12.054 

MC 

11.997 

-  MC 

11.896 

MC 

11  .,867 

MC 

11.794 

MC 

11.753 

MO 

11.713 

MO 

11.644 

MC 

11.633 

MO 

11.594 

MC 

11.594 

- 

11.569 

MC 

11.418 

MC 

11.168 

MC 

11.109  ; 

MC 

11.090 

MC 

11.040 

- 

•■11.021 

MC 

10.992 

MC 

10.983 

MC 

10.922 

MC 

10.875 

MC 

10.833 

MC 

10.830 

MC 

10.824 

CRT 

10.809 

CRT 

10.766 

MC 

10.742 

MC 

10.742 

MO 

10.727 

MC 

10.713 

MC 

10.681 

MC 

10.646 

CRT 

10.614 

MC 

10.611 

MC 

10.611 

MC 

10.611 

MC 

10.556 

MC 

10.550 

MC 

SYSTEM 

IBM  STRETCH 
AH/PSQ  32 
AN/FSQ  31  (v) 

RCA  601 
NORC 

UNIVAC  1107 
LINCOLN  TX  2 
UNIVAC  LARC 
PHILCO  2000 
UNIVAC  III 
HONEYWELL  800 
IBM  7090 
UNIVAC  490 
IBM  7080 

WESTINGHOUSE  AIRBORNE 
LINCOm  TX  0 
MANIAC  III 

AN/PS<i  7  AN/FSQ  8  (SAGE) 

NAREC 

BRLESC 

BENDIX  G  20 

AN/USQ  20 

TARGET  INTERCEPT 

RCA  501 

IBM  709 

IBM  704 

MANIAC  II 

IBM  7074 

NATIONAL  515 

ITT  SEES  025 

MERLIN 

OKLAHOMA  UNIVERSITY 
IBM  7070 

UNPAC  U03  UO3  A 
UNIVAC  1105 
IBM  1410 
IBM  705  III 
NATIONAL  504 
RICE  UNIVERSITY 
BURROUGHS  D  107 
MOBIDIC  A 
MCBIDIC  B 
MOBIDIC  C  D  &  7A 
SYLVANIA  UDOFTT 
RCA  500 
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TABLE  IZin  (CONTINUED) 

LOGj^q  capacek/access  time  op  high  speed  storage  units 


STORAGE 

LOGj^q  CAPACITT/ACCESS  .  MEDIUM  SISTEM 


10.542 

CRT  and  M3 

10.532 

MC 

10.521 

M3 

10.516 

MC  ■ 

10.493 

MC 

10.474 

MG 

10.360 

MC 

10.356 

M3 

10.289 

MC 

10.278 

-  MC 

10.266 

MC 

10.234 

MC 

10.215 

M3 

10.214 

MC 

10.168 

MC 

10.150 

MC 

10.146  ' 

MC 

10.122 

MC 

10.113 

MC 

10.090 

MC 

10.088 

MC 

10.038 

MC 

10.038 

MC 

1O..057 

MC 

10.008 

MO 

9.992 

MC 

9.922 

MC 

9.868 

MC 

9.855 

MC 

9.846 

MO 

9.832 

MC 

9.750 

MC 

9.736 

MC 

9.710 

CRT 

9.708 

MC 

9.658 

CRT 

9.590 

MC 

9.584 

CRT 

9.5i^ 

MC 

9.553 

DL 

9.548 

MC 

9.'531 

MC 

9.504 

MC 

9.390 

MC 

9.364 

M3 

9.356 

CRT 

9.310 

MC 

9.265 

MC 

MISTIC 

INTEIEX  airline  RESERVATION 
CDC  160 

one  i6oi)-  ■■  ■ 

SSLVAHIA  S  9400 
GE  100  ERMA 

GEORGE  .  . 

BURROUGHS  220 

an/tik  7v  informer 

GENERAL  MILTS  AD/eCS 
LINCOIB  CG  24 
RCA  301 

GENERAL  ELECTRIC  225 
PHILCO  eXPQ 

PROGRAMMED  DATA  PROCESSOR 

IBM  T05  I  II 

WHIRLWIND  II 

an/tik  6v  BASICPAC 

CCMPAC 

PHILCO  1000 

IBM  TOl 

JOHNNIAC 

ORDVAC 

UBRASCOPE  AIR  TRAFFIC 
IBM  1620 
UNKAa-HOl 
IBM  1401 

UNIVERSAL  DATA  TRANS 
BURROUGHS  D  208 
LUTON  C  7000 
DAIAMATIC  1000 
BURROUGHS  D  202 
LITTON  DATA  ASSESSOR 
MANIAC  I 

GENERAL  ELECTRIC  210 
ORACLE 

LIBEASCOPE  MK  150 
SEAC 

HONEIWEIL  290 
RPC  9000 
IBM  702' 

NORDEN  VOTE  TALL! 

TELEREGISTER  TEIEFUE 

BIZMAC  II 

LEPRECHAUN 

ILLIAC 

UNIVAC  II 

GENERAL  MILIS  APSAC 
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TABLE  3ZIII  (CONTINUED) 

LOGj^q  CAPACm/ACCESS  TIME  OF  HIGH  SPEED  STOHAGE  UNITS  • 


capacitt/access 

STORAGE 

MEDIUM 

SISTEM 

9.135 

CRT 

CYCLONE 

9.097 

CRT 

SWAC 

9.090 

MC 

BIZMAC  I 

9.032 

MC 

BURROUGHS  D  201 

9.001). 

DL 

UNIVAC  I 

9.000 

MC 

DIANA 

8.992 

MC 

AN/ASQ  28  (v)  MDC 

8.973 

DL 

EDVAC 

8.810) 

MC 

ITT  BANK  IN  PROC 

8.728 

MC 

SCRIBE 

8.709 

DL 

DYSEAC 

8.570 

MC 

NATIONAL  390 

8.1)87 

MC 

DIGITRONIC  CONVERTER 

8.186 

MC 

ATHENA 

8.184 

DL 

STORED  PROGRAM  DDA 

8.056 

MC 

NUMERICORD 

7.904 

MC 

BURROUGHS  D  103 

7.587 

MC 

UDEC  I  II  III 

7.204 

DL 

ccc  real  time 

7.183 

MC 

IBM  632 

7.000 

DL 

SPEC 

6.806 

- 

CUBIC  TRACKER 

6.805 

VT 

LOGISTICS 

6.746 

MC 

IBM  608 

6.738 

MC 

BURROUGHS  D  104 

6.431/Module 

DL 

TRICE 

6.324 

MC 

ALHAC  III  E 

6.284 

VT 

IBM  607 

6.204 

MC 

UNIVAC  FILE  1 

5.832 

MC 

HUGHES  D  PAT 

5.401 

VT 

IBM  604 

5.218 

VT 

IBM  CPC 

5.154 

MC 

MODAC  4l4 

KET  TO  SYMBOLS 

CRT  Cathode  Ray  Tube  (Electrostatic) 

M3  Magnetic  Core  (Static  Magnetic) 

DL  Delay  line  (Sonic,  Electric,  Magnetostrictive) 
VT  Vacuum  Tube 
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TABLE  IX 

CAPACECY  OF  MAGBEEIC  DRUM  OR  DISC  STORAGE  UNITS 


CAPACEPy 

WORDS  -  DIGITS/WORD 

2,097,152  to’'67,io8,864  -  64  Bln 

652,000,000  Alphanum  Char 
72,000,000  -  12  Dec 
24,050,000  -  10  Dec 
23,040,000  -  10  Dec 


6,500,000 

-  36  Bin 

6,000,000 

-  38  Bln 

62,000,000 

Decimal  Digits 

62,000,000 

Deelml  Digits 

600,00c 

)  to  4,800,000 

-  10  Dec 

600,00c 

)  to  4,800,000 

-  10  Dec 

3,750,000 

-  38  Bin 

20,000,000 

Alphanum  Char 

20,000,000 

AUphemum  Char 

,000,000 

to 

20,000,000 

Alphanum  Char 

24,000,000 

Decimal  Digits 

32,768 

to 

1,048,576 

-  48  Bin 

6,250,000 

-  8  Bin 

6,000,000 

Alphanum  Char 

1,U4,112! 

-  30  Bin 

139,264 

to 

557,056 

-  50  Bin 

139,264 

to 

557,956 

-  '50  Bin 

21,000 

to 

117,000 

-  4  to  60  Dec 

600,000 

-  10  Dec/Unlt 

'■“17670 

to 

to 

151,070 
“  '■ ' 

151,070 

12  Alphanum  Char 
^ 

-  12  Alphanum  Char 

, ;  256,000 

1  8  Dec 

•  135,168 

-  32  Bin 

65,556 

-  33  Bin 

20,010 

-  96  Bln 

24,576- 

-  72  Bin 

1,500,000 

Binary  Digits 

1,300,000 

Binary  Digits 

4,096 

to 

51,200 

-24  Bin 

8,500 

-  42  Dec 

16,384 

to 

52,768 

-  56  Bln 

2,o48 

to 

50,000 

-  20  Bin 

16,384 

-  48  Bin 

40,728 

-  19  Bln 

8,192 

or 

16,384 

-  18  or  36  Bln 

16,384 

-  36  Bin 

8,192 

or 

16,384 

-  36  Bln 

16,384 

-  36  Bin 

36,864 

-  16  Bin 

26,624 

and  6, 656 

-  16  and  24  Bln 

SYSTEM 

IBM  STRETCH 
DIANA 

UHIVAC  LARC 

UNIVAC  SOLID  STATE  80/9O 

UHIVAC  STEP 

UNIVAC  1107 

SYLVANIA  S  9460 

RASTAC 

RASTAD 

IBM  7070 

IBM  7074 

an/tyk  7v  informer 

IBM  305  RAMAC 
IBM  1401 
IBM  I4l0 
UHIVAC  III 
PHILOO  2000 
MOBIDIC  B 
IBM  705  III 
UHIVAC  490  ■ 

ah/fsq  51  (v) 

■  AN/PSft  32 

LOGISTICS  ' 

IBM  650  RAMAC  TAPES 
UNIVAC  file’ 0  , 

UHIVAC  fllE  1 
LIBRASCOPE  AIR  TRAFFIC 
AN/FSQ  7  AN/FS6  8  (SAGE) 

ETT  SPEB  025 
MOHROBOT  MU 
BRLBSC 

TELEREGiaUB  MAGNETROHIC  INVENTORY  CONTROL 

TELERBGISTER  UNIFIED  AIRLINE 

RCA  lao 

MAGNEFILB  D 

UNIVAC  1105 

GENERAL  EIBCTRIC  312 

PHILCO  CXPQ 

HUGHES  D  PAT 

IBM  701 

IBM  704 

lEM  709 

UNIVAC  1103, 1103  A 
WEIREWIND  II 
AH/ASQ  28  (v)  MDC 
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TABLE  IK  (CONTINUED) 

CAPACITY  CF  MAGNETIC  DRUM  OR  DISC  STORAGE  UNITS 


CAPACHTY 


WORDS 

-  DIGITS/WORD 

SYSTEM 

1^,096  to  32,000 

-  18  Bln 

HONEYWELL  29O  ’ 

12,800 

,  40  Bln 

I.LLIAC 

12,288 

-  40  Bln 

JOHNNIAC 

12,800 

-  10  Dec 

IHTELEX  AIRLINE  RESERVATION 

11,000 

-  11  Dec 

NATIONAL  107 

10,000 

-  12  Dec 

ITT  BANK  LN  PROC 

20,000 

-  6  Dec 

MODAC  404 

10,052 

-  40  Bln 

ORDVAC 

10,000 

-  40  Bln 

MANIAC  I 

.8,192 

-  48  Bln 

NAREC' 

16,384 

-  24  Bln 

UNIVAC  1101 

10,000 

-  11  Dec 

QAEAC 

10,000 

-  37  Bln 

GENERAL  MIIIS  AD/ECS 

3,770 

-  96  Bln 

BURROUGHS  D  IO3 

60,000 

Alphanum  Char 

IBM  702 

60,000  Alphanum  Ch^ 

-  IBM  705  I  II 

16,260 

-  22  Bln 

lEEDS  NORTHROP  3000 

8,o64  to  16,256 

-  22  Bln 

PHILCO  3000' 

4,000  to  10,000 

-  10  Dec 

EEECOM  125  125FP 

8,192  or  16 

—20  Bln 

CfflNERAjL  BIECTRIC  225 

8,  . 

-  38  Bln 

SWAC 

,  12,  JO 

-  22  Bln 

LITTON  C  7000 

7,936  X  L5  520 

-  18  Bln 

RW  300 

^,320 

-  33  Bln  • 

AIMAC  III  E 

1,000  CO  10,000 

-  8  Deo 

ELECOM  120 

12,256 

-  22  Bln 

BURROUGHS  D  202 

8,o64 

-  32  Bln 

LIBRATROL  1000 

,  8,008 

-  32  Bin 

RPC  4000 

4,608 

-  44  Bln 

EDVAC 

10,000 

-  20  Bin 

MODAC  5014 

8,192 

-  24  Bln 

UNIVAC  1102 

32,736  Alphanum  Char 

BIZHAC  n 

4,096 

-  46  Bln 

CIRCIE 

5,300 

-  10  Deo 

UDEC  I  II  III 

5,000 

-  10  Dec 

MODAC  4lO 

4,096 

-  4l  Bln 

AN/HJQ  1  REDSTOP 

4,096 

-  4l  Bln 

JUKEBOX 

4,096 

-  12  Dec 

REPAC 

4,096- 

-  40  Bln  . 

RECOHP  n 

5,014 

-  32  Bln 

BURROUGHS  D  203 

4,128 

-  35  Bln 

FADAC 

4,160 

■-  10  Dec 

REAEDC 

4,096 

- 10  ife  c 

KTHIAC-  n 

8,192 

-  IT  Bln 

ATHENA 

4,080 

-  io  Dec 

BURROUGHS  204 

4,080 

-  10  Dec 

BURROUGHS  205 

lOTO 
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TABLE  IE  (CONTINUED) 


CAPACm  OF  MAGMETIC  DRUM  OR  DISC  STORAGE  UNITS 
cAPAotry 


WORDS 

-  DIGITS/WOHD 

SYSTEM 

-  32  Bin 

IfiB  30 

4,160 

-  31  Bln 

LIBRATROL  500 

6,oo4 

6  Dec 

MODAC  4l4 

6,784 

-  18  Bin 

LIBRASCOPE  MK  38 

4,040 

-  8  Dec 

MdGNEPIIE  B 

5,225 

-  21  Bin 

BURROUGHS  D  201 

18,000  Alplianum  Char 

BIZMAC  I 

10,000 

-  3 

AMOS  IV 

100,000  Binary  Digits 

TEIEREGISTER  MAGKETRONIC  BID  ASKED 

3,840 

-  26  Bin 

AN/ASQ  28  (v)  EDO 

99,584  Binary  Digits 

AB.G  15 

2,048 

-  48  Bin 

BURROUGHS  D  104 

2,500 

-  11  Dec 

PEHNSTAC 

2^064 

-  40  Bin 

RECOMP  I  CP  266 

2,560 

-  32  Bin 

LEMON  DATA  ASSESSOR 

22,000  Decimal  Digits 

AF/CRC 

2,112 

-  33  Bln 

AIWAC  II 

3,000 

-  22  Bin 

LIBRASCOPE  407 

2,560 

-  25  Bin 

LIBRASCOPE  ASN  24 

2,176 

-  29  Bin 

BENDK  G  15 

1,031 

-  50  Bin 

■  Wise 

1,024 

-  42  Bin 

NATIONAL  102  A 

1,664 

-  24  Bln  ^ 

VERDAN 

1,024 

-  9  Dec  +  6  Bin 

NATIONAL  102  D 

1,992 

-  17  Bln 

HUGHES  ADV  AIRBORNE  III 

1,024 

-  32  Bln 

MONROBOT  XI 

784 

-  40  Bin 

SCRIBE 

1,025 

-  20  Bln 

CUBIC  AIR  TRAFFIC 

300 

-  20  Dec 

MONROBOT  V,  .,. 

650 

-  8  Dec 

BEHDIX  D  12 

1,024 

-  16  Bin 

HRB  BINGER 

512 

-  30  Bin 

ELECOM  100 

200 

-  20  Deo 

MONROBOT  III 

200 

-  20  Deo 

MONROBOT  VI 

32  to  160 

-  18  Deo 

DE  60 

220 

-  12  Dec 

BURROUGBB  E  101 

220 

-  12  Deo 

BURROUGHS  E  102 

220 

-  12  Deo 

BURROUGHS  E  103 

84 

-  31  Dec  ’  ' 

IBM  610 

100 

-  10  Dec 

ELECOM  50 

li4 

-  29  Bln 

BENDIX  CUBIC  TRACKER 

15 

18  Dec 

MONROBOT  IX 

Varlahle 

RW  400 

Varlahle 

TEIEREGISTER  TELEFIIE 
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TABLE  X 

TUBE  QUAMTnre  IN  COMPUTING  SYSTOB 


TUBE'  ^ 


QUANTITY 

SYSTEM  ( 

5 

PERK  I  II 

6 

BURROUGHS  D  201 

10  to  30 

MONROBCT  XI 

15 

RW  300 

14 

BE  60 

15 

AF/CRC 

22 

NORDEN  VOTE  TALLY 

28 

LINCOUf  CG  24 

48 

PHILCO  CXPQ 

65 

HAMPSHIRE  TRTDS  932 

74 

MONROBOT  DC 

115 

IGP  30 

130 

HAGNEEILE  B 

140 

MAONEEIIE  D 

150 

DISTRIBUTAPE 

150 

IBM  632 

150 

BASTAC 

150 

RASTAD 

160 

BURROUGHS  E  101 

.  160 

BURROUGHS  E  102 

160 

EIECOM  50 

164 

HAMPSHIRE  CCC  500 

175 

LIBRATROL  500 

215 

UraVAC  SOLID  STATE  AD/9O 

215 

UNIVAC  STEP 

230 

EIECC!{  ICO 

240 

BBNDiJC  G  20 

250 

AWAC  II 

250 

BURROUGHS  E  IO3 

263 

READDC 

302 

LIBRASCOPE  CP  209 

400 

ELECCM  120 

4oo 

NATIONAL  102  A 

409 

HUGHES  DIGPEAIR 

425 

NATIONAL  102  D 

440 

LINCOm  TX  0 

0 

ITS 

EIECOM  125  125  FP 

450 

PHILCO  2000 

481 

HUGHES  ADV  AIRBORNE  III 

535 

MODAC  5014 

600 

MODAC  410 

TUBE 

QUANTITY 

SYSTEM 

600 

NUMERICORD 

700 

BENDDC  D  12 

765 

LINCOIN,  TX  2 

780 

AIWAC  III  E 

800 

MONROBCT  III 

800 

MONROBOT  V 

800 

NATIONAL  107 

800  -  1,000 

CIRCIE 

835 

BENDDC  G  15 

850 

MINUC  II 

900 

DYSEAO 

1,000 

Momc  4o4 

1,200 

FOSDIC 

1,200 

OARAC 

1,202 

burroughs  204 

1,202 

BURROUGHS  205 

1,250 

IBM  6o4 

1,300 

DIANA 

1,300 

KAREC 

1,342 

PENN3TAC 

1,37^  -  5,467 

IBM  650  RAMAC  TAPES 

1,500 

IBM  CPC 

1,800 

BURROUGHS  220 

1,800 

SYLVANIA  UDCFTT 

1,800 

Wise 

2,000 

MODAC  414 

2,000 

CKLAHOMA  UNIV 

2,o44 

IBM  305  RAMAC 

2,148  ■ 

UNIVAC  60 

2,200 

BURROUGHS  D  IO5 

2,281 

SEAC 

2,596 

CYCLONE 

2,400 

MANIAC  I 

2,500 

SWAC 

2,584 

IBM  607 

2,610 

MISTIC 

2,695 

UNIVAC  1101 

2,700 

UNIVAC  1102 

2,942 

MERLIN 

5,000 

UDBC  I  II  III 

3,430 

ORDVAC 

I 


c 
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TABLE  X  (CONTINUED) 

TUBS  QUAmim  IH  COMPUIXNU  SYSTEMS 
TUBE  tube 


QUAMTm 

SYSTEM 

QUAHTiry 

SYSTEM 

5,500 

GEOBOE 

5,190 

MANIAC  II 

5,556 

RICE  UHIVERSITY 

5,200 

UNIVAC  I 

5,600 

DATAMATIC  1000 

5,200 

UNIVAC  II 

5,907 

umvAc  1105  1103  A 

5,957 

EDVAC 

4,000 

rsM  701 

6,120 

BRIESC 

4,427 

1U.IAC 

7,000 

BURROUGHS  D  104 

4,500 

LOGISTICS 

8,295 

UNIVAC  1105 

4,500 

TEIERBGISTER  UNIFIED  AIRLINE 

9,800 

NORC 

5,000 

BIZMAC  II 

10,000 

m  702 

5,000 

EEM  704 

14,500 

WHIRlWIffl)  II 

5,000 

JOHNNIAC 

30,000 

BIZMAC  I 

5,000 

ORACLE 

50,000 

AK/FSQ  7  AH/FSQ  8  (SAGE) 
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TABLE  XI 

CRYSTAL  DIODE  QUAHTYK  IN  COMPOTING  SYSTEMS 


CRYSTAL  DIODE 
QUANTITY 

SYSTEM 

•CRYSTAL  DIODE 
QUANTITY 

system' 

1 

MONROBai!  V 

2,200 

BENDIX  D  12 

4o 

MAGNEPILE  B 

2,200 

ELECCM  100 

100 

MONROEOT  III 

2,265 

GENERAL  ELECTRIC  312 

115 

PHILCO  CXPQ 

2,292 

RCA  500 

150 

MODAC  5014 

2,560 

MONROBOI  XI 

l')4 

IBM  632 

2,400 

LIBRATROL  1000 

200 

ORACLE 

2,500 

ELECOM  125  125PP 

24o 

MAGNEPILE  D 

2,500 

NATIONAL  107 

300 

lEERECHAUN 

2,385 

UNIVAC  1101 

300 

RCA  200 

V  5,000 

HAMPSHIRE  TRTDS  932 

550 

Wise 

5,000 

lEEDS  NORTHROP  3000 

350 

LINCOLN  TX  0 

5,000 

MODAC  4lO 

406 

IBM  305  RAMAC 

3,000 

MODAC  4l4 

500 

JOHNNIAC 

3,000 

PROGRAMMED  DATA  PROCESSOR 

500 

MANIAC  I 

3,000 

teleregister  unified  AIRLINE 

886 

STORIB  PROGRAM  DDA 

5,000 

UNIVAC  1102 

915 

ORDVAC 

3,050 

MANIAC  II 

950 

an/tyk  6v  BASICPAC 

5,364  ■ 

HUGHES  ADV  AIRBORNE  III 

1,000 

HAMPSHIRE  CCC  500 

5,500 

AIHAC  II 

1,000 

KOHROBOT  IX 

5,500 

COMPAC 

1-,113 

IBM  1620 

5,555 

LIBRASCOPE  ASN  24 

1,200 

PHILCO  2000 

3,800 

BURROUGHS  204, . 

1,250 

CUBIC  TRACKER 

5,800 

BURROUGHS  205 

1,344 

TARGET  iNTERCEPT 

3,945  -  11,428 

HM  650  RAMAC  TAPE'S 

1,450 

LIBRATROL  500 

4,000 

HUGHES  M  252 

1,500 

LGP  30 

4,000 

NATIONAL  390 

1,500 

LIHRASCOPE  AIR  TRAFFIC 

4,000 

RW  300 

1,617 

SPEC 

4,000 

SWAC 

1,626 

BURROUGHS  D  209 

4,075 

READIX 

1,800  ■ 

BURROUGHS  E  101 

4,200, 

PHILCO  3000 

1,800 

BURROUGHS  E  102 

4,289 

HUGHES  DIGITAIR 

1,964 

DISTRIBOTAPE 

it,  395 

AN/ASQ  28  (v)  EDO 

2,000 

BURROUGHS  E  103 

4,4oo 

BENDIX  G  15 

2,000 

CUBIC  AIR  TRAFFIC 

4,500 

EEECOM  .120 

2,000 

DE-60 

Over  4,500 

LIBRASCOPE  CP- 209 

2,000 

EEECOM  50 

4,700 

KGRDEN  VOTE  TALLY 

2,000 

FOSDIC 

5,000 

LOGISTICS 

2,000 

MINIAC  II 

5,000 

NUMERICORD 

2,000 

MODAC  404 

5,000 

SCRIBE 

2,000 

SYLVANIA  S  9400 

5,194 

IBM  609 
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TABLE  XL  (CONTINUED) 

CHYSTAl  DIODE  QUABTITO  IN  CCMPOTIHG  SISTEM3 


CRYSTAL  DIODE 
QUANTirr 

SYSTEM 

5,194 

IBM  609 

5,200 

BURROUGHS  D  201 

5,224 

UMcoiM  roc  2 

5,516 

JUKEBOX 

5,400 

HUGHES  D  PAT 

5,768 

EENNSTAC 

6,000 

GEORGE 

6,000 

MOBIDIC  A 

6,000 

MOBIDIC  B 

6,000 

MOBIDIC  C  D  7A 

6,000 

UDEC  I  II  III 

6,215  -  14,171 

IBM  1401 

6,314 

AN/TYK  7v  mPOHMER 

6,900 

BURROUGHS  D  205 

7,000 

BURROOGHS  D  208 

7,000 

CDC  160 

7,000 

OARAC 

7,000 

RECOKP  I  CP  266 

8,000 

NATIONAL  102  A 

8,000 

NATIONAL  304 

8,000 

RAS^C 

8,000 

RASTAD 

.  8,500 

NATIONAL  102  D 

8,956. 

UHiVAC  1103  1103  A 

9,000 

HONEYWELL  29O 

10,000 

m  704 

10,000 

RECOMP  II 

10,000 

VERDAN 

11,090 

BURROUGHS  D  204 

12,000 

BURROOGHS  D  202 

12,000 

EDVAC 

12,000 

REPAC 

12,800 

IBM  701 

13,000 

RICE  OHIVERSin 

13,076 

AN/ASQ  28  (v)  MDC 

13,160 

BURROUGHS  D  IO7 

13,500 

AIHAC  HI  E 

14,000 

BURROUGHS  D  IO3 

14,000 

VmiRWIND  II 

CRYSTAL  DIODE 
QUANTITY 

SYSTEM 

14,500- 

BIZMAC  II 

14,515 

HBRASCOPE  MK  13P 

15,000 

GENERAL  MITJfl  AD/ECS 

15,500 

TEIERBOISTER  TEIEFIIE 

15,651 

LIBRASCOPE  MK  38 

15,985 

WESTINGHOUSE  AIRBORNE 

16,000 

OKLAHOMA  UNIV 

I6,4l5 

UHIVAC  1105 

16,540 

MERLIN 

17,000 

IBM  702 

18,000 

UNIVAC  I  . 

18,000 

UHIVAC-  H 

20,000 

GENERAL  Mnifi-APSAC 

20,000 

MANIAC  in 

20,000 

SYLVAHIA  UDCm 

22,000 

CCC  BEAL  TIHB 

25,000 

LtTTOH  DATA  ASSESSOR 

24,000 

SEAC 

24,500 

DYSEAC 

25,000 

BURROUGHS  D  104 

30,000 

HOHEYHEU,  800 

30,000 

HT  BANK  1;,  PROC 

30,000 

NAREC 

30,000 

NORC 

53,000 

ATHEHA 

53,200 

UHCOLH  CG  24 

55,787 

AH/D6Q  20 

36,505 

uhivAc  solid  state  80/90 

36,505 

UNIVAC  STEP 

38,000 

BEHDIX  G  20 

50,000 

•  EPP  SPES  025 

60,000 

DATAMATIC  1000 

62,000 

DIANA 

^  70,000 

BESMAC  I 

90,417 

USCmC  HOT 

100,000 

esff  1604 

126,300 

BRLESC 

170,000 

As/ren  T  ah/fsq  8  (sacss) 

229,000 

AH/FBQ  31  (t) 

305,000 

AH/fBQ  32 
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TABLE  Sn 

TRAMSISTOR  QUANTITY  IN  COMPUTING  SYSTEMS 
TRANSISTOR  TRANSISTOR 


QUANTITY 

SYSTEM 

CaiANTITY 

SYSTEM 

0-211 

IBM  650  RAMAC  TAPE;S 

1,'Sbo 

CUBIC  TRACKER 

6 

PEMNSTAC 

1,600 

RECOMP  I  CP  266 

16 

BEfflBIX  G  15 

1,683 

HUGHES  LRDC 

6k 

DISTRIBUTAPE! 

.  1,897 

AN/ASQ  28  (v)  MDC 

75 

AIHAC  III  E 

1,800 

HUGHES  D  PAT 

100 

ORACIJE 

1,820 

BURROUGHS  D  208 

100 

RASTAC 

1,887 

LEM  609 

100 

RASTAD 

1,900 

RICE  UNIVERSITY 

Over  100 

LIBRASCOEE  CP  209 

2,000 

RECOMP  II 

200 

B3ZMAC  I 

2,000  -  3,000 

OKLAHOMA  UNIV 

200 

BE  60 

2,091 

ORDVAC 

279 

SPEC 

2,563 

LIBRASCOPE  MK  38 

300 

HUMERICORD 

2,572 

GENERAL  ELECTRIC  312 

509  . 

STORED  PROGRAM  DDA 

2,600 

CIBIC  AIR  traffic 

328 

EDVAC 

2,700 

CCC  REAL  TIME 

382 

LIBRASCOEE  ASN  24 

2,700 

PROGRAMMED  DATA  PROCESSOR 

.  383 

.MONROBOT  XI 

3,000 

FOSDIC 

4oo 

PACKARD  BELL  250 

3,088 

IBM  1620 

500 

DATAMATIC  1000 

3,100 

LITTON  EATA  ASSESSOR 

500 

SYLVANIA  UDCFTT 

3,470 

BURROUGHS  D  10,7 

580 

RW  300 

3,500 

LINCOLN  TX  0 

592 

AN/ASQ  28  (v)  EDC 

3,500 

SCRIBE 

650 

LpRATROL  1000 

3,500 

TELEREGISTER  TEIEFILE 

700 

BURROUGHS  D  209 

3,900 

NORDEN  VOTE  TALLY 

703 

AN/FSQ  7 

4,000 

NATIONAL  304 

820 

MERLIN 

4,200 

BURROUGHS  D  104 

885 

JUKEBOX 

'^,3l5  -  9,805 

IBM  1401 

900 

HAMPSHIRE  TRTDS  932 

4,800 

NAREC 

919 

UNIVAC  SOLID  STATE  80/9O 

5,000 

BURROUGHS  D  202 

919. 

UNIVAC  STEP 

5,000 

lEPRECHAUN 

1,100 

HUGHES  M  252 

5,400 

RCA  300 

1,148 

UNIVAC  1105 

5,550 

PHILCO  CXPQ 

1,150 

NATIONAL  390 

6,000 

HONEYWELL  8OO 

1,160 

MANIAC  .11  •  •  .  -  . 

6,500 

BURROUGHS  D  203 

1,200  - 

UNIVAC  II 

6,600 

BURROUGHS  D  201 

1,300 

lEEDS  NORTHROP  3000 

7,015 

LIBEASCOPE  MK  I30 

l,4oo 

CDC  160 

7,500 

ATHENA 

1,500 

GENERAL  MTT.Tfl  AD/ECS 

7,597 

WESTINGHOOSE  AIRBORNE 

1,500 

GENERAL  MILIS  APSAC 

8,500 

BURROUGHS  D  204 

1,500 

HONEYWELL  29O 

8,740 

BRLESC 

1,500 

PHILCO  3000 

8,900 

BENDDC  G  20 

1,500 

RCA  200 

10,000 

CQMPAC 

1,500 

REPAC 

16,000 

ITT  BANK  IN  IROC 

1,500 

VERDAN 

10,000 

LOGISTICS 
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TABLE  2II  (CONTINUED) 

TRABSISTOR  QUAHEm  IN  COMPUTING  SYSTEMS 


TRANSISTOR 

■quantity 

10,265 
'^0,789 
12,000 
U,l88 
18,930 
20,000 
.  20,000 
23,000 
25,000 
25,522 
30,000 


SYSTEM 

AN/USQ  20 
an/tyk  Tv  informer 
MANIAC  III 
an/tyk  6v  ^ICPAC, 
LINCOIN:  CG  24 
GEORGE 

TARGET  INTERCEPT 
LIBRASCOPE  air  TRAFFIC 
CDC  i6o4 
univac  1107 

MOBIDIC  B 


TRANSISTOR 

QUANTITY 

SYSTEM 

30,000 

MOBIDIC  C  D  7A 

32,000 

MOBIDIC  A 

36,000 

SYLVANIA  S  9400 

Over  38,000 

IBM  7080 

51,000 

ITT  SPES  025 

56,000 

PaiLCO  2000 

61,535 

LINCOLN  TX  2 

138,000 

ah/fsq  31  (v) 

200,000 

IBM  STRETCH 

201,000 

an/fsq  32 

'o, 
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TABLE  3111 

APPROXIM/VTE  POVraS  REQUIREMEMT  CF  COMPUTING  SYSTEMS 


POWER 

KILOWATTS 

SYSTEM 

POWER 

KILOWATTS 

SYSTEM 

0.010 

HRB  SINGER 

1.0 

BURROUGHS  D  107 

0.020 

RCA  200 

1.0 

CUBIC  TRACKER 

0.029 

STbRED  PROGRAM  DBA - - 

1.0 

GENERAL  MILIS  AD/ECS 

0.030 

HUGHES  BM  GUIDANCE 

1.0 

GEOTECH  AUTOMATIC 

0.060 

SPEC 

1.0 

HAMPSHIRE  CCC  500 

0.10 

PACKARD  BELL  250 

1.0 

IBM  609 

0.13 

LIBRASCOPE  ASN  24 

1.0 

MAGNEFILE  D 

0.13 

RCA  300 

1.1 

LGP.  30 

0.15 

ASC  15 

1.2 

PHILCO  1000 

0.15 

DE  60 

1.4 

HONEYWELL  290 

0.16 

LEPRECHAUN 

1.5 

HAMPSHIRE  TRTDS  932  ■ 

0.20 

RPC  9000 

1.5 

HUGHES  ADV  AIRBORNE  III 

0.22 

BURROUGHS  D  208 

1.5 

IBM  610 

0.25 

AN/ASQ  i'8  (v)  EDC 

1.5 

UTTON  DATA  ASSESSOR 

0.25 

LIBRASCOPE  407 

1.8 

BURROUGHS  D  202 

G.30 

HUGHES  D  PAT 

1.8 

BURROUGHS  E  IO3 

0.30 

RECOMP  I  CP  266 

1.8 

LIBRASCOPE  CP  209 

0.31 

AN/TYK  7v  INFORMER 

1.8 

WESTIHGHOUSE  AIRBORNE 

0.32 

VERDAN 

1.8 

BURROUGHS  D  204 

.0.-57 

HUGHES  M  252 

2.0 

DLSTRIBUTAPE 

0.4o 

CCC  REAL  TIME 

2.0 

ELECCM  50 

0.50 

JUKEBOX 

2.0 

.  IBM  1620  ..  , 

0V50 

RECOMP  II 

2.0 

UBRATROL  1000 

O'.  50 

RW  300 

2.0 

MANIAC  III 

0.60 

LEEDS  NORTHROP  3OOO 

2.1 

IBM  608 

0.60 

MAGNEFILG  B 

2.5 

AN/USft  20 

0.60 

REPAC 

2.5 

UBRATROL  500 

0.67 

MONROBOT  IX 

2.5 

MOHROBCT  III 

0.70 

CDC  160 

2.5 

TARGET  INTERCEPT 

0.70 

FADAC 

2.7 

SCRIBE 

0.70 

PHILCO  3000 

2.9  -  12 

IBM  1401 

0.75 

RPC  4000 

3.0 

BURROUGHS  E  101 

0.75 

IBM  632 

3.0 

BDRROUGES  E  102 

0.80 

AN/ASQ  28  (v)  MDC  . 

3.0 

CIRCLE 

o.to 

PROGRAMMED  DATA  PROCESS® 

3.0 

LXBRASCOPE  AlHl  TRAFFIC 

0.85 

HUGHES  IRI  X 

3.0 

MODAC  404 

0.85 

MONRQBOT  XI 

3.1 

BENDDC  G  20 

0.86 

BURROUGHS  D  205 

3.5 

■  BENDIX  G  15 

0.86 

GENERAL  MILIS  APSAC 

5.5 

ELECCM  100 

0,90 

BURROUGHS  D  201 

3.6 

COiPAC 

0.90 

TRICE 

4.0 

ALWAC  II ' 

0.95 

LUTON  c  7000 

4.0 

GENERAL  ELECTRIC  312 

1.0 

AN/MJQ  I.  REDSTONE 

4.0 

MODAC  4lO 
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powm 

KELOWAITS 

4.5 

4.5 

4.5 

4.5 

4.5 

4.6 
5.0 
5.0 
5.0  ■ 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

■  5.5 

5.6 

5.8 
6.0 
6.0 

6.8 

7i2 

7-5 
7-5  , 
7*7 
7-7 
8.0 
8.0 
8.5 
9.0 
9.0 
10 
10 
10 
11 
12 
12 
12 
15 
15 
15 
15 
15 


TABLE  XQI  (CONTINUED) 

APER0XIMA3E  POWER  REQUIRElffilW  OF  COMPOTIHG  SISTEMS 

POWER 


SYSTEM 

kilowatts 

SYSTEM 

BEHDIX  CUBIC  TRACKER 

l4 

BURROUGHS  204 

NATIONAL  590 

l4 

BURROUGHS  205 

LIBRASCOPE  MK  58 

i4 

IBM  7080 

NQRDEN  VOTE  TALLY 

15 

UNIVAC  1101 

RCA  110 

16 

IBM  65O' -RAMAC  TAPES 

LINCOLN  CO  24 

17 

IBM  7070 

ALWAC  III  E 

17 

LOGISTICS 

ELECOM  120 

18 

MISTIC 

ELBCOM  125  I25FP 

18 

SYLVAHIA  S  9400 

FOSDIC 

19 

CYCLONE 

LIBRASCOPE  MK  150 

20 

an/tyk  6v  BASICPAC 

MINIAC  II 

20 

LINCOLN  TX  2 

MODAC  4l4 

20 

RICE  UNIVERSITY 

MONROBOT  V 

21 

OARAC 

UNIVERSAL  DATA  TRANS 

22 

SEAC 

ATHENA 

22 

UNTvAS  1102 

RCA  501 

24- ■ 

SYLVAHitA  UDOITT 

IBM  7090 

25 

NAREC 

ITT  BANK  LN  PROC 

26 

IBM  7074 

NUMERICORD 

26 

RCA  501 

IBM  6o4 

27 

ILLIAC 

PENNSTAC 

29 

BURROUGHS  D  105 

BENDIX  D  12 

30 

BURROUGHS  220 

CDC  i6o4 

50 

ITT  SPES  025 

NATIONAL  102  A 

50 

MOBIDIC  A 

NATIONAL  102  D 

50 

SWAC 

READIX 

50 

UDEC  I  II  III 

UNIVAC  120 

50 

UNIVAC  1107 

IBM  CPC 

..  -51 

UNIVAC  490 

GENERAL  ELECTRIC  210 

52 

HONEYWELL  8OO 

PHILCO  CXPQ 

33 

MANIAC  II 

LINCOLN  TX  0 

34 

MOBIDIC  B 

RW  400 

35 

BRLESC 

Wise 

55 

MANIAC  .1 

IBM  505  RAMAC 

57 

BIZMAC  II 

DYSEAC 

38 

NATIONAL  504 

IBM  607 

59 

UNIVAC  SOLID  STATE  86/^ 

OKLAHOMA  UNIV 

40 

MERLIN’ 

af/crc 

4o 

ORDVAC 

GENERAL  ELECTRIC  225 

45 

MOBIDIC  C  D  Si  7A~ . 

RASTAC 

45 

PHILCO  2000 , 

RASTAD 

UNIVAC  STEP 

45 

50 

RCA  601 

GEORGE 

i(' 

i 

I 

I 
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TABLE  Xm  (CONTINUED) 

APPHOXIMME  POWER  REQUIREMENT  OF  CCWPUTINQ  SYSTEMS 
POWER  1  POWER 


KI-LCWATTS 

SYSTEM 

KILOWATTS 

SYSTEM 

•52 

EDVAC 

95 

BATAMATIC  1000 

55  , 

JOHHNIAC 

100 

IBM  STRBICH 

6o 

BURROUGHS  D  104 

lor 

an/fsq  32 

69 

IBM  705  I  11 

109 

an/fsq  51  (v) 

71 

UHIVAC  FILE  0 

113  • 

IBM  709 

71 

UNIVAC  PILE  1 

124 

UNIVAC  II 

7'i 

UBIVAC  1103  1105  A 

131 

IBM  705  III 

■75 

IBM  702 

■  ^50 . 

GE  100  ERMA 

75 

ORACIE  • 

160 

UHIVAC  1105 

75 

UHIVAC  III 

167 

UHIVAC  lARC 

76 

IBM  701 

168 

NORC 

76 

IBM  704 

180 

WHIRLWIND  II 

8l 

UHIVAC  I 

246 

BIZMAC  I 

90 

BIANA 

750 

AN/FSQ  7  AH/FSQ  8  (SAGE) 

TABLE  us: 

APTEOXIMAIE  COST  OF  COMPUTIHG  SYSTEMS 
(BASIC  OR  TYPICAL  SYSTEM) 


COST 

SYSTEM 

COST 

SYSTEM 

1,000 

PERK  I  II 

$  86,074 

MONROBOT  V 

6,000 

IBM  632 

87,500 

RPC  4000 

9,650 

MONROBOT  DC 

95,000 

RECCMP  II 

15,000 

HRB  SINGER 

97,000 

ELECOM  120 

17,000  to  20,000 

ITT  BANK  LN  PROC 

97,500 

UNIVAC  120 

18,000 

BE  60 

98,000 

RW  300 

19,195 

SPEC 

100,000 

MODAC  404 

20,000 

GEOTECH  AUTOMATIC 

100,000 

PENHSTAC 

20,000 

MAGNEFILE  B 

110,000 

PROGEAMMED  DATA  HtOCESSCE 

22,500 

■  ELBCOM  50 

120,000 

MODAC  4lO 

24,500 

MONROBOT  XI 

120,060 

RPC  9000 

29,750 

BURROUGHS  E  101 

125,600 

IBM  1401 

29,750 

BURROUGHS  E  102 

127,000 

POSDIC 

29,750 

BURROUGHS  E  103 

141,980 

general  MTT.TS  ad/ecs 

36,000 

IBM  609 

150,000 

MODAC  4l4 

40,500 

PACKARD  BELL  25O 

155,000 

,  ELECOM  125  125FP 

45,000 

DISTRIBUTAPE 

160,000 

BURSODGBB  D  204 

'^9,500 

BENDDC  G  15 

167,850 

IBM  305  RAMAC 

49,500 

LPG  30 

170,000 

HONEYWELL  290 

50,000 

ALWAC  II 

175,000 

UNIVAC  STEP 

50,000 

HAMPSHIRE  CCC  5OO 

182,000 

IBM  650  RAMAC  TAPES 

50,000 

MAGNEFILE  D 

185,000 

OARAC 

50,000  .  . 

TRICE 

196,000 

RCA  301 

50,000  to  100,000 

HAMPSHIRE  TRTDS  932 

200,000 

BURROUGHS  204 

55,000 

BENDDC  D  12 

200,000 

BURROUGHS  205 

55,000  •• 

IBM  610  ■'  ■■  ■  ■■ 

200,000 

GENERAL  ELECTRIC  225 

56,300 

NATIONAL '390 

.  200,000 

RASTAC 

'60,000 

CDCI  160  ■  ■ 

*  200,000 

RASTAD 

60,000 

.ELECOM  100  ■ 

225,000 

general  electric  210 

64,000 

IBM  1620 

225,000 

NUMERICCED 

65,000 

NATIONAL  102  D 

230,000 

IBM  701 

70,000 

NATIONAL  192  A 

250,000 

MANIAC  I 

70,000 

READDC 

257,000 

RCA  501 

75,000 

IBM  CPC 

300,000 

ILLIAC 

75,000 

UNIVAC  60 

300,000 

TELSREQISTER  HAGNEC  DOIVERT  CQNT 

76,950 

ALWAC  III  E 

300,000 

UNIVAC  FILE  1 

80,000 

AN/MJQ  1  REDSTONE 

'300,000  ’ 

UNIVAC  FILE  0 

80,000 

CIRCLE 

320,000 

BURROUGHS  220 

82,500 

NATiom  315 

347,500 

UNIVAC  SOLID  STATE  80/9O 

84,500 

libratrol  500 

350,000 

MANIAC  II 

85,000 

MIHIAC  II 

350,000 

UNIVERSAL  DATA  TRANS  - 

85,000 

MODAC  5pi4 

354,000 

LOGISTICS 

85,200 

GENERAL  ELECTRIC  312 

358,000 

IBM  702 
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TABLE  312:  (CONTINUED) 

APPROXIM/m;  COST  OF  COMPUTIHG  SYSTEMS 
(BASIC  OR  TYPICAL  SYSTEM) 


$  566,600 

RATIONAL  304 

400,000 

RICE  UNIVERSITY 

400,000 

SWAC 

467,000 

;EmvAc 

478,000 

BENDDC  G  20 

500,000 

AN/TYK  6v  BASICPAC 

500,000 

GEC»GE 

_  500,000 

UDEC  I  II  III 

500,000  (Donated) 

UNIVAfl  1101 

600,000 

MERLIN 

600,000 

NQRDEN  VOTE  TALLY 

600,000 

ORDVAC 

700,000 

UNIVAC  III 

750,000 

CDC  1604 

750,000 

UNIVAC  I 

800,000 

AP/CRC 

813,250 

IBM  7070 

839,700 

RCA  601 

895,000 

UNIVAC  1103  1105A 

970,000  '■  > 

UNIVAC  II 

975,000 

HONEXWELL  80O 

1,000,000 

ITT  SPES  025 

1,000,000 

LINCOLN  CG  24 

1,000,000 

NATIONAL  107 

1,284,550 

IBM  7074 

1,400,000 

UNIVAC,  1102 

1,500,000 

NAREC 

1,500,000 

UNIVAC  490 

1,600,000 

PHILCO  CXI^ 

1,640,000 

IBM  705  I  II 

1,800,000  to  2,700,000 

UNIVAC  1107 

1,932,000 

UNIVAC  1105 

4-,’99**',000  (Excluding 
Discount) 

IBM  704 

2,000,000 

HRLESC 

2,179,100 

DATAMATIC  1000 

2,200,000 

IH.1  7080 

2,'500,000 

NORC 

2,630,000 

IBM  709 

2,898,000 

IBM  7090 

4,500,000 

BIZMAC  I 

6,000,000 

UNIVAC  LARC 
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TABLE 

CHRONOLOGICAL  ORDER  CF  INITIAL  DATE 

ZE 

OF  OPERATION  OF  COMPUTING  SYSTEMS  ' 

INITIAL  DATE 
•'CF  OEEEATION 

SYSTEM 

INITIAL  DATE  ' 
OF  OPERATION 

SYSTEM 

May  1950 

SEAC 

1955 

UNIVAC  60 

1950 

raiRIHIHl)  II 

1955 

UNIVAC  120 

Mar  1951 

SWAC 

1955 

UNIVAC  1102 

Mar  1951 

UNIVAC  I 

Feb  1956 

READDC 

1951 

EDVAC 

Apr  1936 

af/crc 

Mar  1952 

MANIAC  I 

Apr  1956 

IBM  704 

Mar  1952 

ORDVAC 

Oct  1936 

MODAC  4l4 

Sep  1952 

ILLIAC 

1936 

BENDIX  G  15 

1952 

ELECCM  100 

1936 

BIZMAC  II 

•Mar  1955 

LOGISTICS 

1956 

ELECCM  50 

Apr  1953 

oArac 

1938 

EEECOM  120 

May  1953 

IBM  701 

1956 

ELECOM  125  123FP 

Aug  1953 

MAGNEFILE  D 

1936 

IBM  608 

Aug  1955 

UNIV'AC  1103  1103  A 

1956 

LEPRECHAUN 

Dec  1953 

UDEC  I  II  III 

1956 

MONROBCT  MU 

1953 

IBM  6o4 

1936 

NAREC 

1953 

NATIONAL  lOa  A 

■  1936 

PHILCO  1000 

Feb  1954 

MAGIffiFIIE  B 

1956 

RECCMP  I  CP  266 

Mar  1954 

JOHNNIAC 

1936 

TELEREGISTER  MAGNET  INVENT  CONT 

Apr  1954 

DYSEAC 

Sep  1937 

GEORGE  ■ 

Jun  1954 

ALWAC  II 

Sep  1937 

UNIVAC  FILE  0 

Jun  1954 

CIRCLE 

Nov  1957 

AN/FSQ  7  AN/FSQ  8  (SAGE) 

Jul  1954 

MODAC  51314 

1957 

IBM  709 

Sep  1954 

MODAC  4o4 

1937 

LINCOIN  TX  0 

1954 

BENDIX  D  12. 

1937 

MANIAC  II 

1954 

BURROUGHS  204 

1937 

PHILCO  2000 

1954 

BURROUGHS  205 

May  1958 

UNIVAC  II 

1954 

IBM  650  RAMAC  TAPES 

Sep  1958 

AN/MJQ  1  REDSTONE 

1954 

LGP  30 

1938 

.IBM  610 

1954 

Wise 

1938 

LINCOLN  TX  2 

Feb  1955 

IBM  702 

1958 

WRU  SEARCHING  SELECTOR 

Feb  1955 

MONROBOT  III 

Jan  1959, 

RCA  501 

Feb  1955 

HORC 

Feb  1959 

BURROUGHS  220 

Mar  1955 

MINIAC  II'  ■ 

Feb  1959 

UNIVAC  1105 

Mar  1955 

MONROBOT  V 

Jul  .1959 

GE  100  ERMA 

Aug  1955 

UNmc  1101 

Sep  1959 

FOSDIC 

Nov  1955 

BEMAC  I 

Nov  1959 

NATIONAL  304 

1955 

AIWAC  III  E 

1939 

AN/TYK  6v  BASICPAC 

1955 

BURROUGHS  E  101 

1939 

GENERAL  ELECTRIC  210 

1955 

IBM  705  I  II 

1939  ■ 

LIBRASCOPE  AIR  TRAFFIC 

1955 

MODAC  410 

1959 

LIBRASCOPE  ASN  24 

1955 

PENNSTAC 

1939  ■■ 

RASTAD 
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TABLE  XZ  (CONTINUED) 


CHRONOLOGICAL  ORDER  CF 

INITIAL  DATE  OF  OPERATION  CF 

COMPUTING  SYSTEMS 

IHITIAl  DATE 

INPriAL  DATE 

■  ! 

OF  OPERATION 

SYSTEM 

CF  OPERATION 

SYSTHl 

1959 

RPC  9000  • 

i960 

MERLIN 

. 1959 

RW  500 

i960 

MOBIDIC  A 

1959 

TRICE 

i960 

MOBIDIC  B 

1959 

CNIVAC  SOLID  state  80/9O 

i960 

MOBIDIC  C  D  &  7A 

Jan  i960 

CDC  1604 

i960 

NATIONAL  315 

Jan  i960 

HUGHES  BM  GUIDAHCE 

i960 

NATIONAL  390 

Jan  i960 

UNIVERSAL  DATA  TRANS 

i960 

NORDEN  VOTE  TALLY 

Apr  i960 

SYLVANIA  UDOFTT 

i960 

ORACIE 

Apr  1969 

UNIVAC  LARC 

i960 

PACKARD  BELL  230 

Aug  i960 

BENDEC  CUBIC  TRACKER 

i960 

PEEK  I  II 

Oct  i960 

BURROUGHS  D  209 

i960 

PHILCO  3000 

i960 

AMOS  IV 

i960 

PROGRAMED  DATA,  PROCESSOR 

i960 

AN/USO  20 

i960 

RCA  200 

i960 

CUBIC  AIR  TRAFFIC 

i960 

RCA  300 

i960 

CUBIC  TRACKER 

i960 

RPC  4000 

i960 

DIANA 

i960 

RASTAC 

i960 

FADAC 

i960 

RW  400 

i960 

GENERAL  ELECTRIC  225 

i960 

REPAC 

i960  ' 

GENERAL  MTT.Tfl  APSAC 

i960 

SCRIBE 

i960 

GENERAL  MIUS  ,AD/ECS 

i960 

SPEC 

i960 

GENERAL  EIECTRIC  312 

i960 

STORED  PROGRAM  DDA 

i960 

HAMPSHIRE  TRTDS  932 

i960 

SYLVANIA  S  ^00 

i960 

HRB  SINGER 

i960 

TARGET  INTERCKPT 

i960  ■ 

HONEYWELL  80O 

i960. 

UNIVAC  III 

i960 

^HES  DIGITAIR 

i960 

UNIVAC  STEP 

1960 

INTELEX  AIRLINE  RESERVATION 

i960 

WESTIHGHOUSE  AIRBORNE 

i960 

IBM  1401 

Apr  1961 

BEIESC 

i960 

IBM  lUlO 

Jul  1961 

RCA  601 

i960 

7070 

Nov  1961 

UNIVAC  490 

i960 

IBM  7080 

1961 

AN/TYK  7v  niFORMEa 

i960 

IBM  7090 

1961 

IBM  7074 ■ 

i960 

IBM  STRETCH 

1961 

ITT  BANK  IN  PROC 

i960 

lE^  NORTHROP  30OO 

1961 

ITT  SH3S  025 

i960 

LCBRASCOPE  MK  I30 

1961 

OKIAHate.  UHIV 

i960 

LPEASCOPE  407 

1961 

RCA  no 

i960 

LIBRATROL  1000 

1961 

RICE  UNIVERSITY 

i960  ■ 

LITTON  DATA  ASSESSOR 

1962 

UNIVAC  noT 

i960 

MANIAC  II-I 
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AliOCJffiE 


w 

a  suffix  meaning  "automa'^lc  computer"  as  in 
OHDVAC,  EDVAC,  ENIAC,  etc. 

ACCESS,  HABDOM 

access  to  storage  under  conditions  in-  which  the 
.next  position  from  which  information  is  to  he 
obtained  is  in  no  way  dependent  03- the  previous  one. 

ACCESS  TIME 

(1)  the  time  interval  between  the  instant  at 
which  information  is:  (a)  called  for  from  storage 
and  the  instant  at  which  delivery  is  completed,  i.e., 
the  read  time;  or  (b)  ready  for  storage  and  the 
Instant  at  which  storage  is  completed,  i.e.,  the 
write  time.  (2)  the  latency  plus  the  word-time. 

ACCUMULATOR 

the  "zero-access"  register  (and  associated  equip¬ 
ment)  in  the  arithmetic  unit  in  which  are  formed 
sums  and  other  arithmetical  and  logical  results;  a 
unit  in  a  digital  computer  where  numbers  are  totaled, 
I.e.,  accumulated.  Often  the  accumulator  stores 
one  operand  and  upon  receipt  of  any  second  operand, 
it  forma  and  stores  the  sum  of  the  first  and  second 
operands . 

ACCimMY  _ - 

freedom  from  error.  Accuracy  contrasts  with 
precision;  e.g,,  a  four-place  table,  correctly 
computed,  is  accurate;  a  six-place  table  containing 
an  error  is  more  precise,  but  not  accurate. 

ADDER 

a  device  capable  of  forming  the  sum  of  .two  or 
more  quantities . 

ADDRESS 

d  Isibel  such  as  an  integer  or  other  set  of 
characters  which  identifies  a  register,  location 
of  device  in  which  Information  is  stored'. 

ADDRESS,  ABSOLUTE  ' 

the  label(s)  assigned  by  the  machine  designer  to 
a  particular  storage  location;  specific  address. 

ADDRESS,  RELATIVE 

a  label  used  t,.  i’^ntlfy  a  word  in  a  routine  or 
subroutine  with  respect  to  il'i  t»''sition  in  that 
routine  or  subroutine.  Relative  addross'-s  "re 
translated  into  absolute  addi'esses  by  the  addition 
of  tjume  ppeciflc  "reference"  address,  usually  that 
at  which  the  first  word  of  the  routine  is  stored, 
o»g.  if  a  relative  address  instruction  specifies  an 
a/iiress  n  and  the  address  of  the  first  woivi'  of  the 
routine  is  k,  then  the  absolute  address  is  n  +  k. 

•tDDRESS,  SYMBOLIC 

a  label  chosen  to  identify  a  particulai'  word, 
function,  or  other  information  In  a  routine,  inde¬ 
pendent  Of  the  location  of  the  information  within 
the'  routlnej  floating  address. 


to  assign  storage  locations  to  the  main  routines 
and  subroutineo,  thereby  fixing  the  absolute  values 
of  any  sjmibollc  addresses.  In  some  cases  allocation 
may  require  segmentation. 

AMPLIFIER,  BUFFER 

an  amplifier  used  to  Isolate  the  output  of  any 
device,  e.g.  oscillator,  from  the  effects  produced 
by  changes  in  voltage  or  loading  in  subsequent 
circuits. 

AMELIFIEH,  TORQUE 

a  device  which  produces  an  output  turning  moment 
in  proportion  to  the  input  moment,  wherein  the  out¬ 
put  moment  and  associated  power  is  supplied  by  the 
device,  and  the  device  requires  an  input  moment  emd 
power  smaller  than  the  output  moment  and  power. 

ANALOG 

the  representation  of  numerical  quantities  by 
means  of  physical  variables,  e.g.  translation, 
rotation,  voltage,  resistance;  contrasted  with 
"digital®. 

ANALY^,.  DIPFEREKTIAL 

an  analog  computer  designed  and  used  primarily 
for  solving  many  types  of  differential  equations. 

AND-OPERATOR  -  • 

a  logical  operator  which  has  the  property  such 
that  if  P  and  Q  are  two  statements,  then  the  state¬ 
ment  "P  and  Q"  is  true  or  false  precisely  according 
to  the  following  table  of  possible  combinations; 


p 

false 

0 

Q 

false 

0 

F  and  Q 
false 

0 

false 

0 

true 

1 

false 

0 

true 

1 

false 

0 

false 

0 

true 

1 

true 

1 

true 

1 

The  "and"  operator  is  often  represented  by  a  center¬ 
ed  dot  (0^  or  i>y  00  sign,  as  in  P  .  Q  or  PQ;  the 
term  conjunction  is  applied  to  this  operator. 

AHD-GATE 

a  signal  circuit  with  two  or  more  input  wires 
which  has  the  property  that  the  output  wire  gives  a 
signal  if  and  only  if  all  input  wires  receive  co¬ 
incident  signals . 

AQUADAQ 

a  graphite  coatlpg  pn  the  inside  of  certain 
aunhodp  ray  tubes  for  ool'leotii;*  secondary  electrons 
emltneu  by  PmO  rcreen. 

ARITHMETIC  UNIT 

that  portion  of  the  "hardwaro''  of  an  aui-i.r.iit.j.r 
computer  in  which  arithmetic  and  logical  opav»U,i(t 
are  performed. 

ASSEMBLE 

to  intograte  Bubrouttaco  (s'jppllod,  BOlcatfifii 
generated)!  into  the  mair-  routitto,  by  aa.nptl,n({,  hi 
speoiallzihg  to  the  tftH)(i  at  hand  by  moons  tif 
parameters,  by  adapting,  or  ohonglng  relative  Ui.vl 
symbolic  addresoos  to  obsoluto  form,  or  InoorhOfif 
ing,  or  placing  in  storage. 
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ATTENUATE 

to  obtain  a  fractional  part  or  reduce  in  ampli¬ 
tude  an  action  or  signal.  Measurement  may  be  made 
as  percentage,  per  unit,  or  in  decibels,  which  is 
10  times  loSj_Q  of  power  ratio;  contrasted  with 

amplify. 

AUTOMATION 

the  entire  field  of  investigation,  design, 
development,  application  and  methods  of  rendering 
or  making  processes  or  machines  self-acting  or  self- 
moving;  rendering  automatic;  theory,  art  of  tech¬ 
nique  of  making  a  device,  machine,  process  or 
procedure  more  fully  automatic;  the  implementation 
of  a  self-acting  or  self -moving,  hence,  automatic 
process  or  machine. 

AVAILABLE-TIME,  MACHINE 

time  during  which  a  computer  has  the  power 
turned  on,  is  not  under  maintenance,  and  is  known 
or  believed  to  be  operating  correctly. 

AZIMUTH 

the  angular  measurement  in  an  horizontal  plane 
and  in  a  clockwise  direction  from,  a  specific 
reference  direction,  usually  a  form  of  -North,  i.e., 
true  azimuth  is  measured  from  true  north,  magnetic 
azimuth  from  magnetic  north,  grid-azimuth  from  grid 
north  or  thrust  or  base  line. 

BAND 

a  group  of  recording  tracks  on  a  magnetic  drum. 
BASE 

a  number  base;  a  quantity  used  implicitly  to 
define  some  system  of  representing  numbers  by 
positional  notation;  radix. 

BEAM,  HOLDDtO 

a  diffused  beam  of  electrons  used  for  regenerat¬ 
ing  the  charges  stored  on  the  screen  of  a  cathode 
ray  storage  -tube. 

BIAS 

the  average  D.C.  voltage  maintained  be-tween  the 
cathode  and  control  grid  of  a  vacuum  tube;  a  fixed 
reference  located  with  respect  to  a  neutreil  or  zero 
reference. 

BINAKf 

a  oharaoterlstic  or  property  invol-ylng  a 
.aolottion,  choice  or  condition  in  which  there  are 
but  two  possible  .-alternatives. 

BINAHX,  NUMBER 

a  single  digit  or  group  of  characters  or  symbols 
ropresenting  the  total,  aggregate  or  amount  of  units 
utilizing  the  base  two;  usually  using  only  the  digits 
"0"  and  "1"  'to  express  quantity. 

r.  fC'-in  oi  ..., .  '-.Irn  'lizlng  a  mixed  base;  see 
Notattori,  Biquliiaiy- . 

Bra 

a  oot'  .raction  of  binoi’y  digit;  see  Digit,  IHnajy. 


BLOCK 

a  group  of  words  considered  or  transported  as  a 
unit;  an  item;  a  message;  in  flow  charts,  an 
assembly  of  boxes,  each  box  representing  a  logical 
vmit  of  programming,  usually  requiring  transfer  to 
and  from  the  high  speed  storage;  in  circuitry,  a 
group  of  electrical  circuits  performing  a  specific  ~ 
function,  as  in  a  "block"  diagram,  in  which  a  unit, 
e.g.,  an  oscillator,  is  represented  as  a  geometric 
figure  ( symbol ) . 

BLOCK,  INPUT  ■  -  . 

a  section  of  internal  storage  of  a  computer 
reserved  for  the  receiving  and  processing  of  input 
Information;  input  buffer. 

BOOTSTRAP- 

the  special  coded  instructions  at  the  beginning 
of  an  input  tape,  together  with  one  or  two  in¬ 
structions  Inserted  by  switches  or  buttons  into  the 
computer;  in  circuitry,  a  positive  feedback  or 
regenerative  circuit 

BORROW 

a  negative  form  of  carry;  see  Carry;  normally 
arising  in  direct  subtraction  by  raising  a  lower 
order  (less  significant  digit)  atid  compensating  by 
lowering  a  higher  order  digit  e.g.  when  subtracting 
67  from  92,  a  tens  digit  is  "borrowed"  from  the  9> 
thus  the  7  of  67  is  subtracted  from  12,  yielding  5 
as  the  units  digit  of  the  difference  and  then  6  is 
subtracted  from  8  (or  9-1 )  yielding  2  as  the  tens 
digit.  Thus,  25  is  the  difference. 

BRANCH 

a  conditional  jump;  a  point  of  decision  in  a 
program  where  a  new  routine  or  sub-routine  is  entered 
upon. 

BREAKPOINT 

a  point  in  a  routine  at  which  the  computer  may, 
under  the  control  of  a  manually-set  switch,  be 
stopped, for  a  visual  check  of  progress. 

BUFFER 

an  isolating  circuit  used  to  avoid  any  reaction 
of  a  driven  circuit  upon  the  corresponding  driving 
circuit,  e.g.  a  circuit  having  an  output  and  a 
multiplicity  of  inputs  so  designed  that  the  output 
is  energized  whenever  one  or  more  inputs  are 
energized.  Thus,  a  buffer  performs  the  circuit 
function  or  isolation  which  is  equivalent  to  the 
logical  "OR" . 

BUB 

a  path  over  which  Information  is  transferred;  a 
trunk;  an  electrical  conductor,  channel  or  line;  a 
hea-vy  -wire  or  heav  lead  upon  which  many  connections 
are  made. 

CABLE 

an  electrical  conductor  designed  to  provide 
common  electric  potential  between  two  or  more 
points . 

CABLE,  COAXIAL 

p  i-  -I.  -nlBslbn  line  consisting  of  two  conductors 
conoentiic  with  and  insulated  from  each  .other. 


CALL-NUMBER 

a  set  of  characters  identifying  a  subroutine  and 
containing  Information  concerning  parameters  to  be 
Inserted  in  the  subroutine,  information  to  be  used 
in  generating  the  subroutine,  or  information  related 
to  the  operands;  a  call-word;  when  exactly  one  word 
is  filled. 

CAPACITANCE  '  ■ 

the  property  of  two  or  more  bodies  which  enables 
them  to  store  electrical  energy  in  an  electrostatic 
field  between 'the  bodies;  a  measure  of  the  ability 
to  store  electric  charge. 

CAPAGITI 

the  upper  and  lower  limits  of  the  numbers  which 
may  be  processed  in  a  computer  register,  e.g.,  in 
the  accumulator,  e.g.  thd  capacity  of  a  computer 
may  be  ten  decimal  digits  or  the  capacity  of  a 
computer  may  be  +.00000  00001  to  +.99999  99999* 
Quantities  which  exceed  the  capacity  usually 
interrupt  the  operation  of  the  computer  in  some 
fashion;  the  quantity  of  information  which  may  be 
stored  in  a  storage  unit;  see  Capacity, Storage. 

CAPACITf,  STORAGE 

maximum  number  of  words  or  characters  which  a 
device  is  capable  of  storing;  a  measure  of  the 
ability  of  a  device  to  store  information  for 
future  reference. 

CARD 

heavy,  stiff  paper  of  uniform  size  and  shape, 
adapted  for  being  punched  in  an  intelligible  array 
of  holes.  The  punched  holes  are  sensed  electri¬ 
cally  by  wire  brushes,  mechanically  by  metal 
feelers,  or  photoelectrically.  One  standard  card, 
is  Y  5/8  inches  long  by  5  and  l/4  inches  wide  and 
contains  80  columns  in  each  of  which  any  one  or  more 
of  12  positions  may  be  punched. 

CARRIAGE,  AUTOMATIC 

a  typewriting  paper  guiding  or  holding  device 
which  is  automatically  controlled  by  information 
and  program  so  as  to  feed  forms  or  continuous  paper 
to  a  set  of  Impression  keys  and  to  provide  the 
necessary  space,  skip,  eject,  tabulate,  or  perform¬ 
ing  operations . 

CARRIER  WAVE 

the  basic  frequency  or  pulse  repetition  rate  of 
a  signal,  bearing  no  intrinsic  intelligence  until 
it  is  modulated  by  another  signal  which  does  bear 
intelligence.  A  carrier  may  be  amplitude,  phase, 
or  frequency  modulated.  For  example,  in  a  typical 
mercury  delay  line  memory  of  a:  digital  computer, 
the  8  mejacycle/second  sound  wave  carrier  is  ampli¬ 
tude  (pulse)  modulated  by  a  1  megacycle/second 
pulse  code  signal,  the  presence  or  absence  of  a 
pulse  determining  whether  or  not  a  one  or  a  zero 
is  present  in  the  binary  number  being  represented. 


CARRY 

(l).  A  signal,  or  expression,  produced  as  a  result 
of  sm  arithmetic  operation  on  one  digit  place  of 
two  or  more  numbers  expressed  in  Positional  Notation 
and  transferred  to  the  next  higher  place  for  pro¬ 
cessing  there;  (2)  Usually  a  signal  or  expression  as 
defined  in  (l)  above  which  arises  in  adding,  when  the 
sum  of  two  digits  in  the  same  digit  place  equals  or 
exceeds  the  Base  of  the  number  system  in  use.  If  a 
carry  into  a  digit  place  will  result  in  a  carry  out  of 
of  the  same  digit  place,  and  if  the  normal  adding 
circuit  is  bypassed  when  generating  this  new  carry, 
it  is  called  a  High-Speed  Carry,  or  Standing-on- 
Nlnes  Carry.  If  the  normal  adding  circuit  is  used 
in  such  a  case,  the  carry  is  called  a  Cascaded 
Carry.  If  a  carry  resulting  from  the  addition  of 
carries  is  not  allowed  to  propagate  (e.g.,  when 
forming  the  partial  product  in  one  step  of  a  multi¬ 
plication  process),  the  process  is  called  a  Partial 
Carry.  If  it  is  allowed  to  propagate,  the  process 
is  called  a  Complete  Carry.  If  a  carry  generated 
in  the  most  significant  digit  place  is  sent  directly 
to  the  least  significant  place  (e.g.,  when  adding 
two  negative  numbers  using  nine  complements)  that 
carry  is  called  an  End- Around  Carry.  (3)  In  direct 
subtraction,  a  signal  or  expression  as  defined  in 
(l)  'above  which  arises  when  the  difference  between 
the  digits  is  less  than  zero.  Such  a  carry  is 
frequently  called  a  Borrow,  (k)  The  action  of  for¬ 
warding  a  carry.  (5)  The  command  directing  a  carry 
to  be  forwarded. 

CARRY,  COMPLETE 
see  Carry 

CAREY,  CASCADED 
see  Carry 

CARRY,.  HIGH-SPEED 
see  Carry 

CAREY,  PARTIAL 
see  Carry 

CARRY,  STAHDING-OK-HINES 
see  Carry 

CATHODE-FOLLOWER 

a  veicuum-tube  circuit  in  which  the  input  signal 
is  applied  to  the  control  grid  and  the  output  is 
taken  from  the  cathode,  possessing  high  input 
Impedance  and  low  output  impedance  characteristics. 

CELL 

storage  for  one  unit  of  Information,  usually  one 
character  or  one  word;  a  location  specified  by 
whole  or  part  of  the  address  and  possessed  of  the 
faculty  of  store;  specific  terms  such  as  column, 
field,  locatioti  and  block,  are  preferable  when 
appropriate . 

CELL,  BINARY 

an  element  that  can  have  one  or  the  other  of  two 
stable  states  or  conditions  'anil.'  thus  can  store  a 
single  bit  of  information.  ' 


CALL-NUMBER 
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CEANIIEL 

a  path  along  which  information,  particularly  a' 
series  of  digits  or  characters,  may  flow.  In. 
storage  which  iS’  serial  hy  character  and  parallel 
hy  bit  (e.g.,  a  magnetic  tape  or  drum  in  some  coded- 
decimal  computers),  a  channel  comprises  several 
parallel  tracks.  In  a  circulating  storage  a  channel 
is  one  recirculating  path  containing  a  fixed  number 
of  words  stored  serially  by  word. 

CHARACTER 

one  of  a  set  of  elementary  symbols  such  as  those 
corresponding  to  the  keys  on  a  typewriter.  The 
symbols  usually  Includes  the  decimal  digits  0  through 
9,  the  letters  A  through  Z,  punctuation  marks, 
operation  symbols,  and  any  other  single  symbols  which 
a  computer  may  read,  store,  or  write;  a  pulse  code 
representation  of  such  a  symbol. 

CHECK 

a  means  of  verification  of  information  or 
operation  during  or  after  an  operation. 

CHECK,  BUILT-IN  AUTOMATIC 

any  provision  constructed  in  "hardware"  for 
verifying  the  accuracy  of  information  transmitted, 
manipulated,  or  stored  by  any  unit  or  device  in  a 
computer.  Extent  of  automatic  checking  is  the 
relative  proportion  of  machine  "hardware"  devoted 
to  checking. 

CHECK,  CODE 

to  check  a  particular  coded  problem  for  errors; 
to  de-bug  a  code. 

CHECK-DUPLICATION 

a  check  which  requires  that  the  results  of  two 
independent  performances  (either  concurrently  on 
duplicate  equipment  or  at  a  later  'time  on  the  same 
equipment)  of  the  same  operation  be  identical. 

CHECK-FORBIDDEN-COMBINATION 

a  Check  (usually  an  Automatic  Check)  which  tests 
for  the  occurrence  of  a  nonpermlsslble  code  ex¬ 
pression.  A  self-checking  code  (or  error-detecting 
code)  uses  code  expressions  such  that  one  (or  more) 
error(s)  in  a  code  expression  produces  a  forbidden 
combination.  A  parity  check  makes  use  of  a  self- 
checking  code  employing  binary  digits  in  which  the 
total  number  of  I's  (or  O's)  in  each  permissible 
code  expression  is  always  even  or  always  odd.  A 
check  may  be  made  for  either  even  petrlty  or  odd 
parity.  A  redundancy  check  employs  a  self-checking 
code  which  makes  use  of  redundant  digits  csiUed 
check  digits.  Some  of  the  various  names  that  have 
been  applied  to  this  type  of  check  are  forbidden 
pulse  combination,  unused  order  (instruction) 
unallowable  digits.  Improper  operation  code, 
improper  command,  false  code,  forbidden  digit, 
non-existent  code,  and  unused  code. 


CHECK,  MATHEMATICM,  or  ARITHMETICAL 

a  check  making  use  of  mathematical  identities  or 
other  properties,  frequently  with  some  degree  of 
discrepancy  being  acceptable;  e.g.,  checking  multi¬ 
plication  by  verifying  that  A'B  =  B-A,  checking  a 
tabulated  function  by  differencing,  etc. 

CHECK,,  MODULO  N 

a  form  of  check  digits,  such  that  the  number  of 
ones  in  each  number  A  operated  upon  is  compared 
with  a  check  number  B,  carried  along  with  A  and 
equal  to  the  remalndfer  of  A  when  divided  by  N,  e.g., 
in  a  "modulo  4  check",  the  check  number  will  be  0, 

1,  2)  or  3  and  the  remainder  of  A  when  divided  by 
4  must  equal  the  reported  check  number  B,  or  else 
an  error  or  malfunction  has  occurred;  a  method  of 
verification  by  congruences,  e.g.  casting  out  nines. 

CHECK,  ODD-EVEN 

a  check  system  in  which  a  one  or  zero  is  carried 
along  in  a  word  depending  on  whether  the  total 
number  of  ones  (or  zeros)  in  a  word  is  odd  or  even. 

CHECK,  PARITI 

a  summation  check  in  which  the  binary  digits,  in 
a  character  or  word,  are  added  (modulo  2)  and  the 
sum  checked  against  a  single,  previously  computed 
parity  digit;  i.e.,  a  check  which  tests  whether  the 
number  of  ones  is  odd  or  even. 

CHECK,  PROGRAMMED 

a  system  of  determining  the  correct  program  and 
machine  functioning  either  by  running  a  sample 
problem  with  similar  programming  and  known  answer. 
Including  mathematical  or  logical  checks  such  as 
comparing  A  times  B  with  B  times  A  and  usually 
where  reliance  is  placed  on  a  high  probability  of 
correctness  rather  than  built-in  error-detection 
circuits;  a  check  system  built  into  the  actual 
program  being  run  and  utilized  for  checking  during 
the  actual  running  of  the  problem. 

CHECK,  REDUNDANT' 

a  check  which  uses  extra  digits,  short  of  com¬ 
plete  duplication,  to  help  detect  malfunctions  and 
mistakes. 

CHECK,  SUMMATION  ■ 

a  check  in  which  groups  of  digits  are  summed, 
usually  without  regard  for  overflew,  and  that  sum 
checked  against  a  previously  computed  sum  to  verify 
accuracy. 

CHECK,  TRANSFER 

verification  of  transmitted  information  by 
temporary  storing,  re-transmitting  and  comparing. 

CHECK,  TWIN 

a  continuous  duplication  check  achieved  by 
duplication  of  hardware  and  automatic  comparison 

CHECKING,  MARGINAL 

a  system  or .method  of  determining  computer 
circuit  weaknesses  and  incipient  malfunctions  by 
varying  the  power  applied  to  various  circuits, 
usually  by  a  lowering  of  the  D.C.  supply  or 
filament  voltages . 
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CLAMPING-CIECUn? 

a  circuit  whlcb  maintains  either  amplitude 
extreme  of  a  waveform  at  a  given  voltage  level,  or 
potential. 

CLEJffi 

to  replace  all  information  In  a  storage  device 
hy  ones  or  zeros  as  expressed  In  the  number  system 
employed. 

CLOCK,  MASTER 

the  source  of  standard  signals  required  for 
sequencing  computer  operation,  usually  consisting 
of  a  timing  pulse  generator,  a  cycling  unit  and 
sets  of  special  pulses  that  occur  at  given  Intervals 
of  time.  Usually  In,  synchronous  meuihlnes  the  basic 
frequency  utilized  Is  the  clocking  pulse. 

CLOSED-SHOP 

this  Is  Intended  to  mean  that  mode  of  computing 
machine  support  wherein  the  applied  programs  and 
utility  routines  are  written  by  members  of  a  specific 
specialized  group  whose  primary  professional  concern 
Is  the  use  of  computers. 

CODE 

a  system  of  symbols  or  their  use  in  representing 
rules  for  handling  the  flow  or  processing  of  Infor- 
matlonj  to  actually  prepare  probl^s  for  solution  on 
a  specific  computer, 

CODE,  COMPUTER 

the  code  representing  the  operations  built  into 
the  hardware  of  the  computer!  reperatolre  of 
Instructions , 

CODE,  EXCESS-THREE 

a  coded  decimal  notation  for  decimal  digits  which 
represents  each  decimal  digit  as  the  corresponding 
binary  number  plus  three,  e.g,  the  decimal  digits  0, 
1,  7,  9  are  represented  as  0011,  0100,  1010,  1100, 
respectively.  In  this  notation,  the  nines  comple¬ 
ment  of  the  decimal  digit  Is  equal  to  the  ones 
complement  of  the  corresponding  four  binary  digits. 

CODE,  raSTRUCTIOH 

an  artificial  language  for  describing  or  express¬ 
ing  the  instructions  which  can  be  carried  out  by  a 
digital  computer.  In  automatically  sequenced 
computers,  the  instiuctlon  code  is  used  when  de¬ 
scribing  or  expressing  sequences  of  instructions, 
and  each  Instruction  word  usually  contains  a  part 
specifying  the  operation  to  be  performed  and  one  or 
more  addresses  which,  identify  a  particular  location 
In  storage.  Sometimes  an  address  part  of  an  in¬ 
struction  is  not  intended  to  specify  a  location  in 
storage  but  is  used  for  some  other  purpose.  If 
more  than  one  address  Is  used,  the  code  is  called 
a  multiple-address  code. 

CODE,  IMTERPRECER 

a  code  which  is  acceptable  to  an  interpretive 
routine . 


CODE,  MULTIPLE-ADDRESS 

an  Instruction  or  code  in .which  more,  than  one 
address  or  storage  location  is  utilized.  In  a 
typical  instruction  of  a  Four-Address  Code  the 
addresses  specify  the  location  of  two  operands,  the 
destination  of  the  result,  and  the  location  of  the 
next  instruction  in  the  sequence.  In  a  typical 
Three-Address  Code,  the  fourth  address  specifying 
the  location  of  the  next  Instruction  is  dispensed 
with,  tbe 'instructions  are  taken  from  storage  in  a 
preassigned  order.  In  a  typical  Two-Address  Code, 
the  addresses  may  specify  the  locations  of  the 
operands.  The  results  may  be  placed  at  one  of  the 
addresses  or  the  destination  of  the  results  may  be 
specified  by  another  instruction. 

CODE,  OPERATIONAL'  •'  ’ 

that  part  of  an  instruction  which  designates  the 
operation  to  be  performed. 

CODING' 

the  list,  in  computer  code  or  in  pseudo-code,  of 
the  successive  computer  operations  required  to  solve 
a  given  problem;  repertoire  of  instructions. 

CODING,  ABSOLUTE,  RELATIVE  or  SYMBOLIC 

coding  in  which  one  uses  absolute,  relative,  or 
symbolic  addresses,  respectively,  i.e.,  coding  In 
which  all  addresses  refer  to  an  arb-ltrarily  selected 
position,  or  in  which  all  addresses  are  represented 
symbolically. 

CODING,  ALPHABETIC 

a  system  of  abbreviation  used  in  preparing 
information  for  input  into  a  computer  such  that 
information  is  reported  In  the  form  of  letters,  e.g.. 
New  York  as  NY,  carriage  return  as  CH,  etc. 

CODING, ' AUTOMATIC 

any  technique  In  which  a  computer  is  used  to  help 
bridge  the  gap  between  some  "easiest"  form,  intel¬ 
lectually  and  manually,  of  describing  the  steps  to 
,be  followed  in  solving  a  given  problem  and,  .some 
"most  efficient"  final  coding  of  the  same  problem 
for  a  given  computer;  two  basic  forms  are  Routine, 
Compilation  and  Routine,  Interpretation. 

CODING,  NUMERIC 

a  system  of  abbreviation  used  in  the  preparatlnn 
of  information  for  machine  acceptance  by  reducing 
all  information  to  numerical  quantities;  in  contrast 
to  alphabetic  coding. 

COLLATE 

to  combine  two  or  more  similarly  ordered  sets  of 
Items  to  produce  another  ordered  set  composed  of 
Information  from  the  original  sets.  Both  the  number 
of -items  and  the  size  of  the  indi'vidual  items  in  the 
resulting  set  may  differ  from  those  of , either  of  the 
original  sets  and  of  their  sums,  sequence  23,  Zh, 

48  may  be  collated  into  12  ,  25  ,  24  ,  29,,  42  ,  48;  -to 
combine  two  or  more  sequences  of  l-tems  according  to 
a  prescribed  rule  such  that  all  items  appear  in  the 
final  sequence . 
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COIiATOR 

a  machine  which  has  two  card  feeds,  four  card 
pockets  and  three  stations  at  wliich  a  card  may  he 
compared  or  sequenced  with  regard  to  other  cards  so 
as  to  select  a  pocket  in  which  it  is  to  be  placed, 
e.g.,  the  machine  is  suitable  for  matching  detail 
cards  with  master  cards,  merging  cards  in  proper 
sequence,  etc. 

COLUMN 

one  of  the  character  or  digit  positions  in  a 
positional  notation  representation  of  a  unit  of 
information,  columns  are  usually  numbered  from  right 
to  left  column,  zero  being  the  right-most  column  if 
there  is  no  point,  or  the  column  immediately  to  the 
left  of  the  point  if  there  is  one;  a  position  or 
place  in  a  number  in  which  the  position  designates 
the  power  of  the  base  and  the  digit  is  the  coeffl- 
oler-'-  ".g. ,  in  5876,  the  8  is  the  coefficient  of 
10^;  ..le  position  of  the  8  (designating  the  2. 

COMMAND 

a  pulse,  signal,  or  set  of  signals  initiating  one 
step  in  the  performance  of  a  computer  operation; 
that  portion  of  the  instruction  word  which  specifies 
the  operation  to  be  performed;  See  instruction  and 
order. 

COMPARATOR 

a  device  for  comparing  two  different  tran¬ 
scriptions  of  the  same  information  to  verify  the 
accuracy  of  transcription,  storage,  arithmetic 
operation  or  other  process,  in  which  a  signal  is 
given  dependent  upon  the  relative  state  of  two 
items,  i.e.  larger,  smaller,  equal,  difference,  et,c. 

COMPARE 

to  examine  the  representation  of  a  quantity  for 
the  purpose  of  discovering  its  relationship  to  zero, 
or  of  two  quantities  usually  for  the  purpose  of 
discovering  identity  or  relative  magnitude. 

COMPARISON 

determining  the  identity,  relative  magnitude  and 
relative  sign  of  two  quantities  usually  in  order  to 
initiate  an  action. 

COMPARISON,  LOGICAL 

the  operation  concerned  with  the  determination  of 
similarity  or  dissimilarity  of  two  items,  e.g.  if  A 
and  B  are  alike,  the  result  shall  be"l"  or.  yes,  if 
A  and  B  are  not  alike  or  equal,  the  result  shall  be 
"0"  or  no,  signifying  "not  alike". 

COMPILER 

a  program  making  routine,  which  produces  a 
specific  program  for  a  particular  problem  by  deter¬ 
mining  the  Intended  meaning  of  an  element  of  infor- 
matinn  expressed  in  pseudo-code,  selecting  or 
generating  the  required  subroutine,  transforming  the 
subroutine  into  specific  coding  for  the  specific 
problem,  assigning  specific  storage  registers,  etc. 
and  entering  it  as  an  element  of  the  problem  program, 
maintaining  a  record  of  the  subroutines  used  and 
their  position  in  the  problem  program  and  continuing 
to  the  next  element  of  information  in  pseudo-code. 

COMPLEMENT 

a  quantity  which  is  derived  from  a  given  quantity. 


expressed  to  the  base  n,  by  one  of  the  following 
rules  and  which  is  frequently  used  to  represent  the 
negative  of  the  given  quantity,  (a.)  Complement  on 
n;  subtract  each  digit  of  the  given  quantity  from 
n-1,  add  unity  to  the  least  significant  digit,  and 
perform  all  resultant  carrys.  For  example,  the 
twos  complement  of  binary  11010  is  00110;  the  tens 
complement  of  decimal  k^6  is  ^kh.  (b)  Complement 
on  n-1:  subtract  each  digit  of  the  given  quantity 
from  n-1.  For  example,  the  ones  complement  of 
binary  11010  is  00101;  the  nines  complement  of  ' 
decimal  hjS  is  5*<-3- 

COMPUTER 

any  device  capable  of  accepting  information, 
applying  prescribed  processes  to  the  information, 
and  supplying  the  results  of  these  processes';  some¬ 
times,  more  specifically,  a  device  for  performing 
sequences  of  arithmetic  and  logical  operations; 
sometimes,  still  more  specif ically,  ■  a  stored-program 
digital  computer  capable  of  performing  sequences  of 
internally- stored  instructions,  as  opposed  to 
calculators  on  which  the  sequenbe  is  Impressed 
manually  (desk  calculator)  or  from  tape  or  cards 
(card  programmed  calculator).'  . 

COMPUTER,  ANALOG 

a  calculating  machine  which  solves  problems  by  ’ 
translating  physical  conditions  like  flow,  temper¬ 
ature  or  pressure  into  electrical  quantities  and 
using  electrical  equivalent  circuits  for  the 
physical  phenomenon . 

COMPUTER,  ASYNCHRONOUS 

‘  •'  a  calculating  device  in  which  an  operation  is 
initiated  by  a  signal  generated  upon  completion  of  a 
previous  operation;  contrasted  with  Synchronous  Computer. 

COMPUTER,  AUTOMATIC 

a  calculating  device  which  handles  long  sequences 
of  operations  without  human  intervention. 

COMPUTER,  DIGITAL 

a  calculating  device  utilizing  numbers  to  express 
all  the  variables  and  quantities  of  a  problem.  The 
nuiabers  are  usually  expressed  as  a  space-time 
distribution  of  punched  holes,  electrical  pulses, 
sonic  pulses,  etc. 

COMPUTER,  SYNCHRONOUS 

a  calculating  device  in  which  the  performance  of 
all  operations  is  controlled  with  periodic  signals 
from  a  master  clock. 

CONJUNCTION- 

in  logioea  design,  normally  an  "And"  function; 
see  And-Operator . 

CONTENTS 

the  Information  stored  in  any  storage  me(ilum. 

Quite  prevalently,  the  symbol  (  )  is  used  to  indi¬ 
cate  "the  contents  of";  e,g.,  (m)  indicates  the 
contents  of  the  storage  location  whose  address  is 
m;  (A)  indicates  the  contents  of  register  A;  (Tg) 
may  indicate  the  contents  of  the  tape  on  input- 
output  unit  two. 
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CONTENTS 


COlffiROL 

.  (l)  Usually,  those  part-e  of  a  digital  computer 
which  effect  the.  carrying  out  of  instructions  in 
proper  sequence,  the  interpretation  of  each  in¬ 
struction,  and  the  application  of  the  proper  signals 
to  the  arithmetic  unit  and  other  parts  in  accordance 
with  this  interpretation.  (2)  Frequently,  one  or 
more  of  the  components  in  any  mechanism  responsible 
for  Interpreting  and  carrying 'out 'manually- initiated ■ 
directions.  Sometimes  called  manual  control. 

(5)  In  some  applications  of  mathematics,  a 
ma'thematical  check. 

CONTROL,  CASCADE 

an  automatic  control  system  in  which  various 
control  units  are  linked  in  sequence,  each  control 
■unit  regulating  the  operation  of  the  next  control 
vinlt  in  line. 

COHTROL-SEQUEHCE 

the  normal  order  of  selection  of  Instructions 
for  execution.  In  some  computers,  one  of  the  ad¬ 
dresses  in  each  instruction  specifies  the  control 
sequence.  In  most  other  computers  the  sequence  is 
consecutive  except  where  a  Jump  occurs. 

COHTHOL,  SEQUENTIAL 

a  manner  of  operation  of  a  computer  such  that 
instructions  are  fed  to  or  stored  in  the  computer  in 
a  given  order  during  the  solution  of  a  problem  and 
the  computer  executes  these  instructions  in  a  given 
order. 

CONTROL-UNIT 

that  portion  of  the  hardware  of  an  automatic 
digital  computer  which  directs  the  sequence  of 
operations.  Interprets  the  coded  instructions, 
and  initiates  'the  proper  commands  to  the  com¬ 
puter  circuits  to  execute  the  instructions.., 

CONVERT 

to  change  numerical  information  from  one  number 
base  to  another  (e.g.,  decimal  to  binary)  and/or 
from  some  form  of  fixed  point  to  some  form  of 
floating-point  representation,  or  vice  versa; 
occasionally  to  transfer  information  from  one 
recorded  medium  to  another. 

CONVERTER 

a  unit  which  changes  the  language  of  Information 
from  one  form  to  another  so  as  to  make  it  available 
or  acceptable  to  another  machine,  e.g.,  a  unit 
which  takes  'information  punched  on  cards  to  infor¬ 
mation  recorded  on  magnetic  tape,  possibly  includ¬ 
ing  editing  facilities. 

copy 

to  reproduce  information  in  a  new  location, 
replacing  whatever  iras  previously  stored  there,  and 
usually  leaving  the  information  unchanged  at  the 
original  location. 

CORE,  MAGNETIC 

a  magnetic  material  capable  of  assuming  and  re¬ 
maining  at  one  of  t'wo  or  more  conditions  of  magneti¬ 
zation,  thus  capable  of  providing  storage,  gating 
or  switching  functions,  usually  of  toroidal  shape 
and  pulsed  or  polarized  by  electric  currents  carried 
on  wire  adjacent  the  material. 


COUNTER 

a  device,  register,  or  storage  location  for  stor¬ 
ing  numbers  or  integers,  permitting  these  Integers 
to  be  increased  or  decreased  by  unity  or  by  an 
arbitrary  number  or  Integer,  and  capable  of  being 
reset  to 'zero  or  to  an  arbitrary  number;' 

COUNTER,  CONTROL 

a  device  which  records  the  storage  location  of 
the  instruction  word,  which  is  to  be  operated  upon 
following  the  instruction  word  in  current  use. 

The  control  counter  may  select  storage  locations  in 
sequence,  thus  obtaining  the  next  instruction  word 
from  the  subsequent  storage  location,  unless  a 
transfer  or  special  instruction  is  encountered. 

COUNTER,  RING 

a  loop  of  interconnected  bistable'  elements  such 
that  one  and  only  one  is  in  a  specified  state  at 
any  given  time  and  such  that,  as  input  signals  are 
counted,  the  position  of  the  element  in  the  specified 
state  "moves"  in  an  ordered  sequence  around  the  loop. 

COUPLING 

the  means  by  which  energy  is  transferred  from 
one  circuit  to  another;  the  common  impedance 
necessary  for  coupling.  • 

COUPLING,  CAPACITIVE 

a  method  of  transferring  energy  from  one  circuit 
to  ano'ther  by  means  of  a  capacitor  that  is  common 
to  both  circuits. 

COUPLING,  DIRECT 

a  method  of  transferring  energy  from  one  circuit 
to  another  by  means  of  resistors  common  to  both 
circuits . 

CRT 

cathode  ray  tube;  a  device  yielding  a  visual 
plot  of  the  variation  of  several  parameters  by 
means  of  a  proportionally  deflected  beam  of 
electrons . 

CYBEENEDICS 

the  comparative  study  of  the  control  and  intra- 
communication  of  information  handling  machines  and 
nervous  systems  of  animals  and  man  in  order  to 
understand  and  improve  communication. 

CyCLE 

a  set  of  operations  repeated  as  a  'unit;  a  non¬ 
arithmetic  shift  in  which  the  digits  dropped  off 
at  one  end  of  a  word  are  returned  at  the  other  end 
in  circular  fashion;  cycle  right  and  cycle  left-. 

To  repeat  a  set  of  operations  a  prescribed  number 
of  times  including,  when  required,  supplying 
necessary  address  changes  by  arithmetic  processes 
or  by  means  of  a  hardware  device  such  as  a  B-box  or 
cycle-counter . 

CyCLE  COUNT 

to  increase  or  decrease  the  cycle  index  by  unity 
or  by  an  arbitrary  Integer  or  number. 
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CYCLE-CRITERION 

the  total  number  of  times  the  cycle  is  to  be 
repeated j  the  register  which  stores  that  number. 

CYCLE-INDEX'  ^ 

the  number  of  times  a  cycle  has  been  executed; 
or  the  difference,  or  the  negative  of  the  differ¬ 
ence,  between  that  number  and  the  number  of  repe¬ 
titions  desired. 

CYCLE,  MAJOR 

the  maximum  access  time  of  a  recirculating 
serial  storage  element;  the  time  for  one  rotation, 
e.g.,  of  a  magnetic  drum  or  of  pulses  in  an  acoustic 
delay  line;  a  whole  number  of  minor  cycles. 

CYCLE,  MEMORY 

a  repeated,  periodic  sequence  of  events  occurring 
when  information  is  transferred  to  or  from  the  storage 
device  of  a  computer.  Storing,  seising,  and 
regeneration  form  parts  of  the  storage  sequence. 
Usually  a”tlmlng  chart"  showing  pulse  times  on 
all  leads  to  a  storage  cell  describe  such  a  cycle. 

CYCLE,  MINOR 

the  word,  time  of  a  serial  computer,  including 
the  spacing  between  words. 

CYCLE,  RESET 

to  return  a  cycle  index  to  its  initial  value. 
DAMPING 

a  characteristic  built  into  electrical  circuits 
and  mechanical  systems  to  prevent  rapid  or  excessive 
corrections  which  may  lead  to  instability  or 
oscillatory  conditions,  e.g.,  connecting  a  resistor 
on  the  terminals  of  a  pulse  transformer  to  remove, 
natural  oscillations;  placing  a  moving  element  in  ■ 
ojl  or  sluggish  grease  to  prevent  overshoot. 

DATA-REDUCTION 

the  art  or  process  of  transforming  masses  of  raw 
test  or  experimentally  obtained  data,  usually  gather¬ 
ed  by  instrumentation,  into  useful,  ordered,,  or 
simplified  intelligence. 

DATA-REDUCTION,  ON-LINE 

the  processing  of  information  as  rapidly  as  the 
information  is  received  by  the  oonq)uting  system  or 
as  rapidly  as  it  is  generated  by  the  source. 

DEBUG 

to  isolate  and  remove  all  malfunctions  from  a 
computer  or  all  mistahes  from  a  routine. 

DECADE 

a  group  or  assembly  of  ten  units,  e.g.,  a  decade 
counter  counts  to  ten  in  one  column;  a  decade 
resistor  box  inserts  resistance  quantities  in 
multiples  of  powers  of  10;  ten  years. 

DECIMAL,  CODED,  BINARY 

decimal  notation  in  which  the  individual  decimal 
digits  are  represented  by  some  binary  code,  e.g., 
in  the  8-4-2-1  coded  decimal  notation,  the  number 
twelve  is  represented  as  0001  0010  for  1  and  2, 
respectively,  whereas  in  pure  binary  notation,  it 
is  represented  as  1100.  Other  coded  decimal 


notations  are  used,  e.g.,  5^4-2-!,  excess  three, 

2-4-2-!,  etc. 

DECODE 

to  ascertain  the  intended  meaning  of  the  in-  - 
dividual  chai'acters  or  groups  of  characters  in 
the  pseudo-coded  program. 

DECODER 

a  device  capable  of  ascertaining  the  significance 
or  meaning,  of  a  group  of  signals  and  initiating  a 
computer  event  based  thereon;  matrix. 

DECREMENT-EIELD 

a  portion  of  an  instruction  word  set  aside 
specifically  for  modifying  the  contents  of  a  register 
or  memory  location  specified  by  the  tag  digits  of  the 
same  instruction  word. 

DEFLECTION-SENSITIVITY 

in  connection  with  Cathode  Ray  Tubes,  it  is  the 
quotient  of  the  displacement  of  the  electron  beam 
at  the  place  of  impact  by  the  change  in  deflecting 
as  was.  It  is  usually  expressed  in  millimeters  per  volt 
applied  between  the  deflection  electrodes,  or  in  milli¬ 
meters  per  gauss  of  the  deflecting  magnetic'  field. 

DELAY-LINE,  ELECTRIC 

a  transmission  line  of  lumped  or  distributed 
capacitive  and  inductive  elements  in  which  the 
velocity  of  propagation  of  eieotr'biaagnetlc  energy 
is  small  oompai:ed  with  the  velocity  of  light. 

Storage  may  be  accomplished  by  re-circulation  of 
wave  patterns  containing  Information,  usually  in 
binary  form. 

DELAY-LINE,  MAGNETIC 

a  magnetic  medium  along  which  the  velocity  of 
propagation  of  magnetic  energy  is  small  relative  to 
the  speed  of  light.  Storage  is  accomplished  by 
recirculation  of  wave  patterns  containing  information, 
usually  in  binary  form. 

DELAY-LINE,  MERCURY  or  QUARTZ 

a  sonic  or  acoustic  delay-line  in  which  mercury  ' 
or  quartz  is  used  as  the  medium  of  sound  transmission, 
with  transducers  on  each  end  to  permit  conversion 
to  and  from  electrical  energy;  See  Delay-line,  Sonic 
or  Acoustic . 

DELAY-LINE,  SONIC  or  ACOUSTIC 

a  device  capable  oT  tranamltting  retarded  sound 
pulses,  transmiusion  being  accomplished  by  wave 
patterns  of  elastic  deformation.  Storage  is 
accomplished  by  re-circulatton  of  wave  pattersn 
containing  information,  usually  in  binary  form. 

DEtBITY,  PACKING 

the  number  of  units  of  useful  Information  con¬ 
tained  ■within  a  given  linear  dimension,  usually 
expressed  in  units  per  inch,  e.g.,  the  number  of 
binary  digit  magnetic  pulses  stored  on  tape  or 
drum  per  linear  inch  on  a  single  track  by  a  single 
head. 
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DENSITY,  PACKDIG. 


DESIGN,  LOGICAL 

(l)  The  plmnlng  of  a  computer  or  data-process- 
Ing  system  prior  to  its  detailed  engineering  de¬ 
sign.  (2)  The  synthesizing  of  a  network  of  logical 
elements  to  perform  a  specified  function.  (5)  The 
result  of  (l)  and  (2)  above,  frequently  called  the 
logic  of  the,  system,,  machine,  or  network.  . 

DICAGRAM,  BLOCK 

a  schematic  representation  of  a  sequence  of 
subroutines  designed  to  solve  a  problem;  a  coarser 
and  less  symbolic  representation  than  a-flow  chart, 
frequently  including  descriptions  in  English  words; 
a  schematic  or  logical  drawing  showing  the  electri¬ 
cal  circuit  or  logical  arrangements  within  a  com¬ 
ponent  . 

DIAGRAM,  LOGICAL 

in  logical  design  a  diagram  representing  the 
logical  elements  and  their  interconnections  without 
necessarily  expressing  construction  or  engineering 
details . 

DIFFERENTIATOR 

a  device  whose  output  function  la  proportional  to 
a  derivative  of  its  input  function  with  respect  to 
one  or  more  variables. 

•DIGIT 

one  of  the  n  symbols  of  integral  value  ranging 
from  0  to  n-1  inclusive  in  a  scale  of  numbering  of 
base  n,  e.g.,  one  of  the  ten  decimal  digits,  0,  1, 

7j  ^3  9> 

DIGIT,  BINARY 

a  whole  number  in  the  binary  scale  of  notation; 
this  digit  may  be  only  0  (zero)  or  1  (one).  It  may 
be  equivalent  to  an  "on"  or  "off"  condition,  a  "yes" 
or  a  "no",  etc. 

DIGIT,  DECIMAL,  CODED 

one  of  ten  arbitrarily- selected  patterns  of  ones 
and  zeros  used  to  represent  the  decimal  digits. 

DIGITAL 

the  quall'ty  of  utilizing  numbers  in  a  given  scale 
of  notation  to  represent  all  the  quantities  that 
occur  in  a  problem  or  a  calculation. 

DIGITIZE 

to  render  on  analog  measurement  of  a  physical 
variable  into  a  numerical  value,  expressing  the 
quantity  in  digital  form. 

DIGITS,  EQUIVALENT  BINARY 

the  number  of  binary  digits  required  to  express 
a  number  in  another  base  with  the  same  precision, 
e.g.,  approximately  5  l/5  times  the  number  of 
decimal  digits  is  required  to  express  a  decimal 
number  in  binary  form.  For  the  case  of  coded 
decimal  notation,  the  number  of  binary  digits 
required  is  4  times  the  number  of  decimal  digits. 

DISJUNCTION ■ 

in  logical  design,  normally  an  "OH"  function; 
see  OR-Operaljor 


DOWN-TIME 

the  period  during  which  a  computer  is  malfunction¬ 
ing  or  not  operating  correctly  due  to  machine  fail¬ 
ures;  contrasted  with  available  time,  idle  time  or 
standby  time.  Scheduled  maintenance  time  is  also 
considered  down-time,  in  as  much  as  the  computer  is 
unable  to  operate  during  this  period. 

DRUM,  MAGNETIC 

a  rotating  cylinder  on  whose  magnetic-material 
coating  information  is  stored  in  the  form  of  mag-  ■ 
netlzed  dipoles,  the  orientation  or  polarity  of 
which  is  used  to  store  blneiry  information. 

DUMMY 

an  artificial  address,  instruction,  or  other  unit 
of  information  inserted  solely  to  fulfill  prescribed 
conditions  (such  as  word-length  or  block-length) 
■without  affecting  operations.. 

DUMP,  A.  C. 

the  removal  of  all  A.  C.  power,  intentionally, 
accidentally  or  conditionally  from  a  system  or 
component.  An  A.  C.  dump  usually  results  in  the 
removal  of  all  power. 

DUMP,  D.  C.  ' 

the  removal  of  all  D.C.  power,  intentionally, 
accidentally,  or  conditionally,  from  a  system  or 
component. 

DUMP,  POWER 

the  removal  of  all  power  accidentally  or  inten¬ 
tionally. 

ECCLES- JORDAN  (TRIGGER)  ■' 

a  direct  coupled  multivibrator  circuit  possess¬ 
ing  two  conditions  of  stable  equilibrium.  Also 
known  as  a  flip-flop  circuit  or  "toggle". 

ECHO  CHECKING 

a  system  of  assuring  accuracy  by  reflecting  the 
transmitted  information  back  to  the  transmitter  and 
comparing  the  reflected  information  ■with  that  which 
was  transmitted. 

EDIT 

to  rearrange  information.  Editing  may  involve 
the  deletion  of  unwanted  data,  the  selection  of 
pertinent  data,  the  insertion  of  invariant  symbols 
such  as  page  numbers  and  typewriter  characters,  and 
■the  application  of  standard  processes  such  as  zero- 
suppression. 

ELECTRONIC 

pertaining  to  the  application  of  that  branch  of 
science  which  deals  with  the  motion,  emission  and 
behavior  of  currents  of  free  electrons,  especially 
in  vacuum,  gas  or  phototubes  and  special  conductors 
or  semi-conductors.  Contrasted  with  electric  which 
pertains  to  the  flow  of  large  currents  in  ■wires  or 
conventional  conductors . 
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ELEMEIW,.  LOGICAL 

In  a  computer  or  data-processlng  ayatem,  the 
smallest  tuildlng  blocks  which  can  he  represented 
hy  operators  In  an  appropriate  system  of  symbolic 
logic.  Typical  logical  elements  are  the  and-gate 
and  the  flip-flop,  which,  can,  be  represented  as 
operators  in  a  suitable  symbolic  logic. 

ELEVATIOH 

the  angular  measurement  in  a  vertical  plane 
from  a  specific  reference,  usually  the  horizontal 
plane . 

ENCODER 

a  network  or  system  in  which  usually  one  input  is 
excited  at  a  time  and  each  input  produces  a  combi¬ 
nation  of  outputs.  Sometimes  called  matrix. 

ERASE 

to  replace  all  the  binary  digits  In  a  storage 
device  by' binary  zeros.  In  a  binary  computer, 
erasing  is  equivalent  to  clearing,  while  in  a  coded 
decimal  computer  where  the  pulse  code  for  decimal 
zero  may  contain  binary  ones,  clearing  leaves 
decimal  zero  while  erasing  leaves  all-zero  pulse 
codes. 


ERROR,  TRUNCATION 

the  error  resulting  from  the  use  of  only  a  finite 
number  of  terms  of  an  infinite  series,  or  from  the 
approximation  of  operations  in  the  infinitesimal 
calculus  by  operations,  in  the  calouluB  of  finite 
differences. 

EXCHANGE 

to  interchange  the  contents  of  two  storage  devices 
of  locations. 

EXCLUSIVE-OR-OPERATOR  ' 

a  logical  operator  which  has  the  property  that 
if  P  and  Q  are  two  statements,  then  the  statement 
P  ^  Q  (l.e.  ^  is  Excluslve-Or  Operator)  is  true 
or  false  depending  whether  the  variables  are  odd 
or  even,  e.  g. 

P  Q  P  /fr  Q 
01  1  (odd) 

10  1  (odd) 

10  1  -(even) 

00  0  (even) 

Note  that  the  Excluslvs-OR  is  the  same  as  the 
Incluslve-Or,  except  that  the  case  for  both  inputs 
present  yields  no  output.  See  Inclusive-OR;  P  ft  Q 
is  True  if  P  or  Q  are  true,  but  not  both.  Primarily 
used  in  comparator  circuits. 


ERROR 

the  amount  of  loss  of  precision  in."  a  quantity; 
the  difference  between  an  accui-ate  quantity  and  its 
oa''culated  approximation;  errors  occur  in  numerical 
methods,  e.g.  an  error  introduced  by  the  truncation 
of  a  power  series  defining  a  trauscen  dental  function. 
This  may  be  classified  as  an  error  introduced  by  the 
numerical  method,  there  is  no  mistake  involved  and 
the  computer  is  operating  properly;  mistakes  occur 
in  programming,  coding,  data  tr'anacrl-ntloiu  and 
operating;  thus,  usually -humans  make  mistakes,  e.g., 
assigning  a  ifrong  aaoress  Tmen  ooaing  a  problem; 
malfunctions  occur  in  computers  and  are  due'to 
physical  limitations  on  the  properties  of  materials. 

An  error  is  sometimes  considered  to  be  the  differ¬ 
ential  margin  by  which  a  controlled  unit  deviates 
from  its  target  value. 

ERROR,  INHERITED 

the  error  in  the  initial  values;  especially  the 
error  inherited  from  the  previous  steps  in,  the  step- 
by-step  integration.  This  error  coiild  also  be 
the  error  introduced  by  the  inability  to  make  exact 
measurements  of  physical  quantities. 

ERROR,  ROUNDING 

the  error  resulting  from  deleting  the  less 
significant  digits  of  a  quantity  and  applying  some 
rule  of  correction  to  the  part  retained.  A  common 
round-off  rule  is  to  take  the  quantity  to  the 
nearest  digit.  Thus,  pi,  5.14159265.-..,  rounded  to 
four  decimals  is  5"l4l6.  Note;  Alston  S.  House¬ 
holder  suggests  the  folio-wing  terms:  "initial 
errors" , "generated  errors",  propagated  errors"  and 
"residual  errors".  If  x  is  the  true  value  of  the 
argument,  and  x*  the  quantity  used^in  computation, 
•then  assuming  one  -wishes  f'(x),  x-x  is  the  initial 
error;  f(x)  -  f(x*').  is  the  propagated  error-.  If  f 

is  the  Taylor,  or  other,  approximation  utilized,  then 
f(x'*)  -  f^(x*)  is  the  residual  error.  If  f*  is  the 

actual  result  then  f^  -  f*  is  the  generated  error, 
and  this  is  whet  builds  up  as  a  result  of  rounding. 


EXTRACT  ■ 

to  remove  from  a  set  of  items  of  informatlnn  all 
those  items  that  meet  some  arbitrary  criterion;  to 
replace  the  contents  of  specific  parts  of  a  quantity 
(as  indicated  by  some  other  quantity  called  an 
extractor)  by  the  contents  of ^specific  parts  of  a 
.third  quanti-ty,  e.g.,  if  the  number  01101  is  stored, 
the  machine  can  remove  and  act  upon  or  according  to 
the  third  digit,  in  this  case, .a  1. 

FACTOR,  SCALE  , 

one  or  more  coefficients  used  to  multiply  or 
divide  quantities  in  a  problem  in  order  to  convert 
them  so  as  to  have  them  lie  in  a  given  range  of 
magnitude,  e.g.,  plus  one  to  minus  one. 

FEED,  CARD 

a  mechanism  which  moves  cards  serially  into  a 
machine . 

FERROELECTRIC 

a  phenomenon  exhibited  by  materials  -within  which 
permanent  electric  dipoles  exist  and  a  residual 
displacement  in  the  D-E  plane  occurs,  where 
D  =  E  +  4jtP,  (vectorial),  in  which  D  is  the  electric 
displacement  vector,  E  is  the  applied  electric  field 
strength  and  P  is  a  measure  of  the  degree  of 
polarization.  Thus,  E  is  measurable,  e.g.,  as 
potential  difference  per  unit  length  force  per  unit 
charge,  or  lines  of  force,  per  unit  area.  The 
polarization  P,  is  measured  in  dipoles  per  unit 
volume  or  charge  moved  across  a  unit  area  upon 
application  of  an  electric  field.  In  ferroelectric 
materials  there  is  a  residual  polarization,  P^  . 

Note  the  similarity  for  ferromagnetics:  B  =  H  -t  4xM, 
where  B  is  the  magnetic  induction,  l.e.  tots!  lines  of 
force  per  unit  area,  H  is  the  magnetic  field  intensity 
usually  produced  by”'a  distribution  of"  electric  current's 
and  M  is  the  magnetic  polarization.  It  is  because  of 
the  similarity-  of  behavior,  described  by-  these  t-wo 
equations,  that  the  phenomenon  of  ferroelectriclty 
is  described  using  the  prefix  "ferro",  l.e.  "pertain¬ 
ing  to  or  like  unto  iron". 
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FORCE 


in  computer  technology,  the  aolence  that  deals 
with  the  storage  of  information  and  the  logical 
control  of  pulse  sequences  through  the  utilization 
of  the  magnetic  polarization  properties  of  materials 
to  store  binary  information. 

Ti'TCT.TI 

a  set  of  one  or  more  characters  (not  necessarily 
all  lying  on  the  same  word)  which  is  treated  as  a 
wholej  a  set  of  one  or  more  columns  on  a  punched 
card  consistently  used  to  record  similar  informa¬ 
tion. 

FmD,  CARD 

a  set  of  card  columns  fixed  as  to  number  and 
position  into  which  the  same  type  of  information  is 
regulsrly  entered. 

field,  DBCEEMEHT 

a  portion  of  an  instMiotcr  word-  set  aside  specif¬ 
ically  for  modifying  the  contents  oi  a~reglster  or 
memory  location  specified  by  the  tag  digits  of  the 
same  instructor  word. 

FILE 

a  sequential  or  organized  set  of  items. 
FIXED-POim 

a  notation  or  system  of  arithmetic  in  which  all 
nvimerlcal  quantities  are  expressed  by  a  pre-deter- 
mlned  number  of  digits  with  the  arithmetic  point 
implicitly  located  at  some  pre-determlned  position; 
contrasted  with  floating-point. 

FLIP-FLOP 

a  bi-stahle  device;  a  device  capable  of  assuming 
two  stable  states;  a  bl-stable  device  which  may 
asBiune  a  given  stable  state  depending  upon  the 
pulse  history  of  one  or  more  input  points  and  hav¬ 
ing  one  or  more  output  points.  The  device  is  cap¬ 
able  of  storing  a  bit  of  information;  a  control 
device  for  opening  or  closing  gates;  a  toggle.  See 
Eccles- Jordan . 

FLOATEffi-POIHT 

a  notation  in  which  a  number  x  is  represented  by 
a  pair  of  numbers  y  and  z  (and  two  integers  n  and  m 
which  are  imderstood  parameters,  m  being  the  num¬ 
ber  base  to  which  y  is  expressed  and  n  the  base  of 
the  exponent  z,  in  any  given  representation)  with  y 
and  z'chosen  so  that  x  =  y.nz  where  z. is  an  inte¬ 
ger  and  where  m  and  n  are  usually  2. or  10.  The 
quantity  y  is  called  the  fractional  or  mantissa; 
the  Integer  z  is  called  the  exponent  or  character¬ 
istic,  e.g.  a  decimal  numbeh  241,000,000  might  be 
shown  as  2.4l,  8,  since  it  is  equal  to  2.4l  x  IQo. 
Here  the  2.4l  is  assumed  to  be  the  base  10. 

FLOW-CHART 

a  graphical  representation  of  a  sequence  of 
operations,  using  symbols  to  represent  the  oper¬ 
ations  such  as  conqjute,  substitute,  compare,  jump, 
copy,  read,  write,  etc.  A  flow  chart  is  a  more 
detailed  representation  than  a  diagram. 


to  intervene  manually  in  a  routine  and  cause  the 
computer  to  execute  a  jump'  instruction.  ' 

FOUR-ADDRESS 

see  Code,  Multiple-address. 

FUNCTION-TABLE 

two  or  more  sets  of  information  so.  arranged  that 
an  entry  in  one  set  selects  one  or  more  entries  in 
the  remaining  sets;  a  dlectionary;  a  device  con¬ 
structed  of  hairdware,  or  a  subroutine,  which  can 
either  (a)  decode  multiple  Inputs  into  a  single  out¬ 
put  or  (b)  encode  a  single  input  into  multiple  out¬ 
puts;  a  tabulation  of  the  values  of  a  function  for  a 
set  of  values  of  the  variable. 

FUNCTOR 

a  logical  element  which  performs  a  speciflfc 
function  or  provides  a  linkage  between  variables. 
Usage  not  recommended. 

GATE 

a  circuit  which  has  the  ability  to  produce  an 
output  which  is  dependent  upon  a  specified  type  of 
or  the  CO- incidence  nature  of  the  input,  e.g.  an 
"and"  gate  has  an  output  pulse  when  there  is  time 
coincidence  at  all  inputs;  and  "or"  gate  has  an 
output  when  any  one  or  any  comljinatlon  of  input 
pulses  occur  in  time  coincidence;  any  gate  may  con¬ 
tain  a  number  of  "inhibits",  in  which  there  is  no 
output  under  any  condition  of  input  if  there  is 
time  coincidence  of  an  inhibit  or  "except"  signsil. 

GENERATOR 

a  program  for  a  computer  which  generates  the 
coding  of  a  problem;  a  mechanical  device  which  pro¬ 
duces  an  electrical  output. 

GRID,  CONTROL 

the  electrode  of  a  vacuum  tube  other  than  a 
diode  upon  which  a  signal  voltage  is  impressed  in 
order  to  control  the  plate  current;  usually  electrode 
number’ l; 

half-adder 

a  circuit  having  -two  output  points,  S  and  G,  and 
■two  input  points,  A  and  B,  such  that  ■the  output  is 
related  to  the  input  according  to  the  following 
table: 


iNPur 

OUTPUT 

A 

B 

S 

C 

.  0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

1 

0 

1 

If  A  and  B  are  arbitrary  input  pulses. 

and  S  and  C 

are  sum  without  carry 

and  carry,  respectively,  it 

may  be  seen  that  two  half -adders,  properly  connected 
may  be  used  for  performing  binary  addition. 
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HARDWARE 

the  mechanical,  magnetic,  electronic  and  electri¬ 
cal  devices  from  which  a  computer  is‘  fabricated}  the 
assembly  of  material  forming  a  computer  or  compo¬ 
nent  thereof. 

HEAD 

a  device  which  reads  >  records  or  erases  infor¬ 
mation  in  a  storage  medium,  usually  a  small  electro¬ 
magnet  used  to  read,  write  or  erase  information  on 
a  magnetic  drum  or  tape  or  the  set  of  perforating 
or  reading  fingers  and  block  assembly  for  punching 
or  reading  holes  in  paper  tape  or  cards. 

HOLD 

the  function  of  retaining  Information  in  one 
storage  device  after  transferring  it  to  another 
device}  in  contrast  to  clear. 

HURTING 

a  continuous  attempt  on  the  part  of  an  auto¬ 
matically  controlled  system. to  seek  a  desired 
equilibrium  condition.  The  system  usually  contains 
a  standard,  a  method  of  determining  deviation  from 
this  standard  and  a  method  of  influencing  the 
system  such  that  the  difference  between  the  stand¬ 
ard  and  the  state  of  the  system  is  brought  to  zero. 
See  Servomechanism. 

IGNORE 

an  instruction  requiring  non-performance  of 
what  normally  might  be  execute^}  not  to  be  execu¬ 
ted}  a  typewriter  character  indicating  ttot  no 
action  whatsoever  be  taken,  (in  Teletype  or  Flexo- 
wrlter  code,  all  holes  punched  is  an  ignore). 

IMPEDANCE,  CHARACTERISTIC 

•  the  ratio  of  voltage  to  current  at  every  point 
along  a  transmission  line  on  which  there  are  no 
standing  waves}  the:  square  root  of  the  product  of 
the  open  and  short  circuit  Impedance  of  the  line. 
When  a  transmission  line  is  terminated  in  its 
characteristic  Impedance,  energy  is  not  reflected, 
but  i's  fully  absorbed  in  the  terminating  impedance. 

INCLUSIVE-OR-OPE^OR  _  . .  ' 

see  OR-OEERATOH.  P  or  Q  is  True  if  P  or  Q  or 
both  is  True}  when  the  term  OR  is  used  alone,  as  in 
OR-gate,  the  Incluslve-OR  is  usually  implied} 
buffer. 

INFORMATION 

an  aggregation  of  data. 

INPUT 

the  Information  which  is  transferred  from  ex¬ 
ternal  storage  into  the  internal  storage}  a  modifier 
designating  the  device  performing  this  function. 

INSTRUCTION 

a  set  of  characters  which  defines  an  operation 
together  vrlth  one  or  more  addresses  (or  no  address) 
and  which,  as  a  unit,  causes  the  computer  to  operate 
accordingly  on  the  indicated  quantities.  The  term 


"instruction"  is  preferable  to  the  terms  "command" 
and  "order"}  command  is  reserved  for  electronic 
signals,'  order  is  reserved  for  "the  order  of  the 
characters"  (implying  sequence)  or  "the  order  of 
the  interpolation",  or  "the  order  of  the  differen¬ 
tial  equation". 

INSTRUCTION,  BREAKPOINT 

an  instruction  which,  if  some  specified  switch 
is  set,  will  cause  the  computer  to  stop. 

INSTRUCTION,  BREAKPOINT,  CONDITIONAL 

a  conditional  Jump  instruction  which,  if  some 
specified  switch  is  set  or  situation  exists,  will 
cause  the  computer  to  stop,  after  which  either  the 
routine  may  be  continued  as  coded  or  a  jump  may  be 
forced. 

INSTRUCTION,  MULTIPLE-ADDRESS 

see  code.  Multiple-address. 

INSTRUCTION,  ONE-ADDRESS 

an  instruction  consisting  of  an  operation  and 
exactly  one  address.  The  instruction  code  of  a 
single-address  computer  may  include  both  zero- 
and  multi-address  instructions  as  special  cases. 

INSTRUCTION,  OHE-PLUS-ONE  or  THREE-PLUS- ONE  ADDRESS 

a  two-  or  four-address  instruction,  respectively, 
in  which  one  of  the  addresses  always  specifies  the 
location  of  the  next  instruction  to  be  performed. 

INSTRUCTION,  TRANSFER 

a  computer  operational  step  in  which  a  signal  or  ' 
set  of  signals  specifies  the  location  of  the  next 
operation  to  be  performed  and  directs  the  computer 
to  that  operation  (or  instruction). 

INSTRUCTION,  TWO,  THREE  or  FOUR  ADDRESS 

an  instruction  consisting  of  an  operation  and 
2,  3,  or  4  addresses,  respectively.  The  addresses 
may  specify  the  location  of  operands,  destination 
of  results,  or  location  of  other  or  next  instruc¬ 
tion. 

INSTRUCTION,  ZERO-ADDRESS 

an  instruction  specifying  an  operation 'in  which 
the  location  of  the  operands  are  defined  by  the 
computer  code,  so  that  no  address  need  be  given 
explicitly. 

INTEGRATOR 

a  device  whose  output  is  proportional  to  the 
integral  with  respect  to  the  input  variable. 

INTERLACE 

to  assign  successive  storage  locations  to  phys¬ 
ically  separated  storage  positions,  e.g.  on  a 
magnetic  drum  or  tape,  usually  for  the  express  pur¬ 
pose  of  reducing  access  time. 
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ITEM 

a  set  of  one  or  more  fields  containing  related 
infonnatlonj  a  unit  of  correlated  information  re¬ 
lating  to  a  single  person  or  otjectj  the  contents 
of  a  single  message. 

IBTEEPRA|t 

an  interpretive  routine. 

JUMP 

an  instruction  or  signal  which,  conditionally 
or  unconditionally,  specifies  the  location  of  the 
next  instruction  and  directs  the  computer  to  that 
instruction.  A  jump  is  used  to  alter  the  normal 
sequence  control  of  the  computer.  'Under  certain 
special  conditions,  a  jump  maj'  he  forced  hy  manual 
intervention.  In  other  words  a  transfer  of  control 
is  made  to  a  specified  instruction. 

JUMP,  COHDITIONAL 

an  instruction  which  will  cause  the  proper  one 
of  two  (or  more)  addresses  to  be  used  in  obtaining 
the  next  instruction,  depending  upon  some  property 
of  one  or  more  numerical  expressions  or  other 
conditions . 

KEY 

a  group  of  characters  usually  forming  a  field, 
utilized  in  the  identlfleatlon  or  location  of  tin 
itemj'  a  marked  lever  manually  operated  for  copying 
a  character,  e.g.  typewriter,  paper  tape  perforator, 
card  punch  manual  keyboard,  digitizer  or  manual 
word  generator. 

LAG 

a  relative  measure  of  the  time  delay  between  two 
events,  states,  or  mechanisms. 

LABGUAGE,  MACBIKE 

expressions  which  define  the  operations  of  a 
computer,  usually  intelligible  to  the  computer  by 
means  of  its  circuitry.  It  may  be  information  re¬ 
corded  in  a  fora  which  may  be  made  available  to  a 
computer;  coded  information  which  can  be  sensed  by 
a  machine. 

lATEHCY 

in  a  serial  storage  system,  the  access  time  less 
the  word  ■t^ime,  e.g.  the  t;Lme  spent ' waiting  for  the 
desired  word  or  unit  of  infoiination  to  appear  under 
the  drum  heads  or  at  the  end  of  an  acoustic  tank. 

LIBRARY,  EOUTIME 

an  ordered  set  or  collection  of  standard  aM 
proven  routines  and  subroutines'by"  which  problems  . 
and  parts,  of  problems  may  be  solved,  usually  stored 
in  relative  or  symbolic  co>dlng.  (A  library  may  be 
subdivided  into  various  volumes,  such  as  floating 
decimal,  double-precision,  or  complex,  according  to 
the  type  of  arithmetic  employed  by  the  subroutines.) 

LIME,  DELAY 

a  device  capable  of  causing  an  energy  impulse  to 
be  retarded  in  time  from  point  to  point,  thus 


providing  a  means  of  storage  by  circulating  intelli 
gence  bearing-pulse  configurations  and  patterns. 
Examples  of  delay  lines  are  material  media  such  as 
mercury,  in  which  sonic  patterns  may  be  propagated 
in  time;  lumped  constant  electrical  lines;  co-axial 
cables,  transmission  lines  and  recirculating  mag¬ 
netic  drum  loops. 

LUffi-PRIRTIHG 

printing,  an  entire  line  of  characters  across  a 
page  as  the  paper  feeds  in  one  direction  past  a 
type  bar  or  cylinder  bearing  all  characters  on  a 
single  element. 

LDE  TRANSMISSION 

any  oondvictor  or  systems  of  conductors  used  to 
carry  electrical  energy  from  its  source  to  a  load., 

LOCATION 

a  unit  storage  position  in  the  main  internal, 
storage,  storing  one  computer  word;  a  storage 
register. 

LOCATION,  STORAGE  ■ 

a  storage  position  holding  one  computer  word, 
usually  designated  by  a  specific  address  or  a 
specific  register. 

LOGGER 

a  device  which  automatically  records  physical 
processes  and  events,  usually  chronologically. 

LOGIC 

the  science  that  deals  with  the  canons  and 
criteria  of  validity  in  thought  and  demonstration; 
the  science  of  the  formal  principles  of  reasoning; 
the  bfisic  jirinciples  and  applications  of  truth 
tables,  gating,  interconnection,  etc.  required  for 
arithmetic  computation  in  a  computer. 

LOGIC,  SYMBOLIC 

exact  reasoning  about  relations  using  symbols 
that  are  efficient  in  calculation.  A  branch  of 
this  subject  known  as  Boolean  algebrti  has  been  of 
considerable  assistance  in  the  logical  design  of 
computing  circuits. 

LOGICAL 

see  Operation,  logical. 

LOOP  ; 

the  repetition  of  a  group  of  instructions  in  a 
routine . 

■  LOOP,  CLOSED  ■ 

repetition  of  a  group  of  instructions  which  may 
be  repeated  indefinitely. 
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MALFUNCTION 

a  failure  in  the  operation  of  the  hardvare  of  a 
computer ,  See  Error . 

MATRIX 

in  mathematics,  an  array  of  quantities  in  a 
prescribed  form,  usually  capable  of  being  subject 
to  a  mathematical  operation  by  means  of  an  operator 
or  another  matrix  according  to  orescribed  rulesj  an 
array  of  circuit  elements,  e.g.  diodes,  wires, 
magnetic  cores,  relays,  etc.  wtilch  are  capable  of 
performing  a  specif Ic  function,  e.g.  conversion  from 
one  numerical  system  to  another  or  selection  of  a 
channel  based  upon  the  input  signal  pattern. 

MEMOKI 

the  term  "storage"  is  preferred. 

MERGE 

to  prpduce  a  single  sequence  of  items,  ordered 
according  to  some  rule  (l.e.,  arranged  in  some 
orderly  sequence),  from  two  or  more  sequences  pre¬ 
viously  ordered  according  to  the  some  rule,  with¬ 
out  changing  the  items  in  size,  structure,  or 
totsG.  number.  Merging  is  a  special  case  of  col¬ 
lation. 

MESSAGE 

a  group  of  words,  variable  in  length,  transported 
as  a  unltj  a  transported  item  of  information. 

MICROSECOND 

a  millionth  part  of  a  second.  Abbreviated  usee. 
MILLISEqOBD 

a  thousandth  part  of  a  second.  Abbreviated  msec. 
MISTAKE 

a  human  blunder  irhlch  results  in  on  incorrect 
Instruction  in  a  program  or  in  coding,  on  incorrect 
element  of  Information,  or  an  incorrect  manual 
operation.  See  Error. 

MNEMONIC 

assisting,  or  intended  to  assist,  momoryj  of  or 
pertaining  to  memory;  mnemonics  is  the  art  of  im¬ 
proving  the  efficiency  of  the  memory  (in  computers, 
storage), 

MODIFIER 

a  quantity  used  to  alter  the  addrass  of  an 
operand,  e.g.  the  cycle  index. 

MODmr 

in  an  Instruction,  to  alter  the  address  of  the 
operand;  to  alter  a  subroutine  according  to  a 
defined  parameter. 

IVMLTIVIBRATOR 

a  type  of  relaxation  oscillator  used  for  the 
generation  of  non-sinusoldal  waves  In  which  the 
output  of  each  of  its  tvro  tubes  is  coupled  to  the 


input  of  the  other  to  sustain  oscillations. 

MULTIVIBRATOR,  ASTABLE 

a  free  running  type  of  relaxation  oscillator 
used  for  the  generation  of  non-sinusoidal  waves. 

MULTIVIBRATOE,-  MONOSTABLB 

a  type  of  relaxation  oscillator  used  to  sustain 
a  trigger  pulse  for  a  specified  time.  The  device 
assumes  another  state  for  a  specified  length  of  time 
at  the  end  of  which  it  returns  to  its  original 
state,  after  being  pulsed  or  forced  into  another 
state . 

NORMALim 

to  adjust  the  exponent  and  mantissa  of  a  float¬ 
ing-point  result  so  that  the  mantissa  lies  in  the 
prescribed  standard  (normal)  range;  standardize. 

NOTATION 

see  "NUMBER-SXSTEM" . 


NOTATION,  BIQUINAKf  _ _ 

one  of  any  number  of  mixed-base  notations  in 
which  the  term  n^  in  the  definition  of  number  system 
is  replaced  by  the  product  m..  In  the  hi- 

j~0  J 

quinary' system,  mj  is  two  for  j  odd,  five  for  j 


even;  a  scale  of  notation  wherein  the  base  is  alter¬ 
nately  2  and  5,  e.g.  the  decimal  number  367I  is 
biquinary  OJ  11  12  01,  the  first  of  each  pair  ,of 
digits  counting  0  or  1  units  of  five  and  the  se'eoud 
counts  0,  1,  2,  5  or  1;  units.  For  comparison,  the 
same  number  in  Roman  numerals  is  MMHDCLXXI.  Bi¬ 
quinary  notation  expresses  the  representation  of  ■ 
numbers  by  the  abacus,  and  by  the  two  hands  and  five 
fingers  of  man  and  is  used  in  some  computers. 


NOTATION,  CODED-DECIMAL 


decimal  notation  in  which  the  individual  decimal 
digits  are  represented  by  some  code. 


NOTATION,  MIXED-BASE 

a  number  system  in  which  the  term  n^’  in  the 
definition  of  number-system  is  replaced  by  the 

product  jrtJ  fflj,  e.g.  in  the  biquinary  system  m^ 


is  two  for  j  odd  and  five  for  j  even. 

NOTATION,  POSITIONAL  I 

I 

in  a  number  system,  a  notation  in  which  the 
position  of  each  digit  determines  the  exponent  to 
which  the  base  is  raised,  the  digit  being  the 
coefficient  of  the  power  of  the  base  and  the  posi¬ 
tion  of  the  digit  indicating  the  power  to  which  the 
base  is  raised,  e.g.  in  decimal,  positional  notation, 
264  is  2  X  102  +  6  X  lOl  +  h  X  100. 
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NOTATION,  POSITIONAL 


HUMBER:,  BIMARX 

a  numerical  value  vrltten  in  the  baae-two  ayatem 
of  notation.  Uaually  the  character  a  0  and  1  are 
uaed  to  expreaa  numbera,  although  any  pair  of 
arbitrary  aymbola  could  be  uaed. 

HUMBER,  OPERATIOH 

a  number  Indicating  the  pqaition  of  an  operation 
or  ita  equivalent  aubroutine  in  the  aequence  form¬ 
ing  a  problem  routine,.  When  a  problem  la  stated  in 
pseudo-code,  each  step  is  sometimes  assigned  an 
operation  number. 

HUMBER,  RAHDOM 

a  set  of  digits  constructed  of  such  a  sequence 
that  each  successive  digit  is  equally  likely  to  be 
any  of  n  digits  to  the  base  n  of  the  number. 

HUMBER-SrSTEM 

numerical  notatlonj  positional  notationj  a 
systematic  me-Kiod  for  representing  numerical 
quantities  in  vhlch  any  quantity  is  represented 
approximately  by  the  factors  needed  to  equate  it  to 
a  sum  of  multiples  of  powers  of  some  chosen  base  n. 
That  is,  a  number  x 

q  q-1  -1  -n 

=  a.nN-a„'.n^  +...+a,n+a  +a  ,n  +...+a  n 
q  q-1  1  o  -1  -p 

^  1 

=  a^n  ,  with  n  <  a .  .^0  for  -all  1,  is  repre- 
i=p 

sented  by  a  a  .  ...a^a  a  ..  ,a  with  a  point  to 
q  q-1  1  0  ”1  -P 

the  right  of  a^to  Identlfjt  it.  For  example,  in 
decimal  notation  familiar  to  all,  in  which  n  equals 
ten,  X  =  371.426  represents  3.10^  +  7<10^  +  1.10° 

+  4"10  ^  +  2*,'’0  ^  +  6"10"^j  in  binary  notation,  in 
which  n  equals  two,  x  =  1101.01  represents' 

1-2^  +  1-2^  +  0-2^  +  1-2°  +  0.2’^  +  1.2"^,  which  = 
13.75  in  decimal  notation.  In  writing  numbers,  the 
base  is  sometimes  indicated  as  a  subscript  (itself 
always  in  decimal  notation)  whenever  there  is  any 
doubt  about  what  base  is  being  employed  (e.g., 

1101. llg  =  13.752^5)5  Binary,  Ternary,  Quatenary , 

Quinary,  Oct^  (Octonary),  Decimal,  Duodecimal. 
Sexadecimal  (Hexadecimal)  or  Duotricenary  notation  - 
notation  using  the  base  2,  3,  4,  5,  8,  10,  12,  16 
or  32  respectively. 

OCTAL 

pertaining  to  the  number  base  of  eight,  e.g. 
in  octal  no'batlon,  octal  2l4  is  2  times  64  plus  1 
times  8  plus  4  times  1  equals  decimal  l40j  octal 
2l4  is  binary-coded-octal  010,  001,  lOOj  octal  2l4 
is  straight  binary  10001100. 

OHE-ABDRESS 

single  address;  a  system  of  machine  instruction 
such  that  each  complete  instruction  explicitly 
describes  one  operation  and  one  storage  location. 

See  Instruction,  One-Address. 


ON-LIHE  OEERATIOH 

a  type  of  system  application  in  which  the  input 
da'Ca  to  the  system  is  fed  directly  from  the  measur¬ 
ing  devices  and  the  computer  results  obtained  dur¬ 
ing  the  progress  of  the  event,  e.g.  a  computer 
receives  data  from  wind  tunnel  measurements  during 
a  run,  and  the  computations  of  dependent  variables 
are  performed  during  the  run  enabling  a  change  in 
the  conditions  so  as  to  produce  particularly 
desirable  results. 

OPERAHD 

any  one  of  the  quantities  entering  or  arising 
in  an  operation.  An  operand  may  be  an  argument,  a 
result,  a  parameter,  or  an  indication  of  the  loca¬ 
tion  of  the  next  Instruction;  generally,  the  quan¬ 
tity  being  operated  upon. 

OPERATION 

a  defined  action;  the  action  specified  by  a 
single  computer  instruction  or  pseudo-instruction; 
an  arithmetical,  loglcsuL,  or  transferal  \init  of  a 
problem,  usually  executed  under  the  direction  of  a 
subroutine. 

OPERATION,  ARPtHMETICAL 

an  operation  in  which  numerical  quantities  form 
the  elements  of  the  culcuJ.at.ion  (e.g.,  addition, 
i  subtraction,  multiplication,  division). 

OPERATION,  AVERAGE-CALCULATING 

a  common  or  typical  calculating  operation  longer 
than  an  addition  and  shorter  than  a  multiplication; 
often  taken  as  the  average  of  nine  addition  and  one 
mviltlplicatlon  time. 

OPERATION,  COMPLETE 

an  operation  which  Includes  (a)  obtaining  the 
instruction,  (b)  obtaining  all  operands  from  storage, 
(c)  performing  the  operation,  and  (d)  returning 
results  to  storage. 

OPEHIATION,  COMPUTER 

the  electronic  action  resulting  from  an  instruc¬ 
tion;  in  general,  computer  manipulation  required  to 
secure  computed  results. 

OPERATION,  FIXED-CYCLE 

a  ■type  of  computer  performance  whereby  a  fixed 
amount  of  time  is  allocated  to  an  operation; 
synchronous  or  clock-type  arrangement  ■within  a 
computer  in  which  events  occur  as  a  function  of 
measured  time. 

OPERATION,  LOGICAL 

an  operation  in  which  logical  (yes-or-no)  quan¬ 
tities  form  the  elements  being  operated  on  (e.g., 
comparison,  extraction).  A  usual  requirement  is 
that  the  value  appearing  in  a  given  column  of  the 
result  shall  not  depend  on  the  values  appearing  in 
more  than  one  given  column  of  each  of  the  argu¬ 
ments  . 


HUMBER,  BINARY 
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OPEHAIION,  REAL-TIME  or  ON-LINE 

the  procesBlng  of  data  In  Bynohronlsm  or  in 
coincidence  with  a  physical  process  in  such  a 
fashion  that  the  results  of  the  data-processing  are 
useful  to  the  physical  operation. 

OEERATION,  RED-TAPE 

an  operation  which  does  not  directly  contribute 
to  the  result;  i.e.,  arithmetical,  logical,  and 
transfer  operations  used  in  modifying  the  addresfT 
'section  of  other  instructions  in  counting  cycles, 
in  rearranging  data,  etc. 

OPERATION,  SERIAL 

the  flow  of  information  through  a  congouter  in 
time  sequence,  using  only  one  digit,  word,  line  or 
channel  at  a  time.  Contrasted  with  pEtral.lel 
operation. 

OPERATION,  TRANSFER  ..  . 

an  operation  which  moves  Information  from  one 
storage  location  or  one  storage  medium  to  another 
(e.g.,  read,  record,  copy,  transmit,  exchange).' 
Transfer  is  sometimes  taken  to  refer  specifically 
to  movement  between  different  media;  storage  to 
movement  within  the  same  medium. 

OPERATION,  VARIABLE-CYCLE 

computer  action  in  which  any  cycle  of  action  or 
operation  may  be  of  different  lengths.  This  kind 
of  action  takes  place  in  an  asynchronous  computer. 

OPERATOR 

the  person  who  actually  manipulates  the  com¬ 
puter  controls,  places  information  media  into  the 
input  devices,  removes  the  output,  presses  the 
start  button,  etc.;  a  mathematical  symbol  which 
represents  a  mathematical  process  to  be  performed 
on  an  associated  function;  generally,  the  quantity 
which  indicates  an  operation  to  be  performed  upon 
an  operand  e.g.  d/dt,v  ,  Jdt,  etc.). 

OR-CIRCUIT 

an  electrical  or  mechanical  device  which  will 
yield  an  output  signal  whenever  there  are  one  or 
more  Inputs  on  a  multichannel  input,  e.g.  an  OR 
gate  is  one  in  which  a  pulse  output  occurs  when¬ 
ever  one  or  more  inputs  are  pilsed;  forward  merging 
of  pulses  simultaneously  provi.dlng  reverse  isolation. 
See  Incluslve-OR  and  Excluslve-OR.  .. 

ORDER 

a  defined  succeBSlve  arrangement  of  elements  or 
events.  The  word  order  is  losing  favor  as  a 
synonym  for  instruction,  command  or  operation  part 
sue  to  aniblquity. 

OR-OPERATOR 

a  logical  operator  which  has  the  properly  such 
that  if  P  or  Q  are  tow  statements,  then  the  state¬ 
ment  "P  OR  Q"  is  true  or  false  precisely  according 
to  the  following  table  of  possible  combinations: 

(See  Inclusive  and  Exclusive  OR) 


p 

False 

0 

Q 

True 

1 

P  or  Q 
True 

1 

True 

1 

False 

0 

True 

1 

True. 

1 

True 

1 

True 

1 

False 

0 

False 

0 

False 

0 

The  term  disjunction  is  applied  to  this  operator. 
OSCILLATIONS,  FREE 

oscillating  currents  or  volt'ages.  which  continue 
to  flow  in  a  tuned  circuit  after  the  impressed 
voltage  has  been  removed.  Their  frequency  is  the 
resonant  frequency  of  the  circuit.  They  are  due  to 
interchange  electromagnetic  and  electrostatic 
energy  and  the  fact  that  a  time  rate  of  chtinge  of 
charge  is  an  electric  ciu'rent  which  stores  energy 
in  the  form  of  a  magnetic  field  and  a  time  rate  of 
change  of  magnetic  field  produces  a  voltage  which 
stores  energy  in  the  form  of  an  electric  field. 

Th^  energies  of  these  two  fields  interchange. 

OOTPOT 

information  transferred  from  the  internal 
storage  of  a  computer  to  secondary  or  external 
storage;  information  transferred  to  any  device 
exterior  to  the  computer. 

OOTPOT-BLOCK 

a  portion  of  the  internal  storage  reserved 
primarily  for  receiving,  processing  and  tranBmitt:lng 
data  which  is  to  be  transferred  out. 

OVERFI,OW 

in  an  arithmetic  operation,  the  generation  of  a 
quantity  beyond  the  capacity  of  the  register  or 
location  which  is  to  receive  the  result;  over 
capacity;  the  information  contained  in  an  item  of 
Information  which  is  in  excess  of  a  given  amount. 

PACK 

to  include  several  brief  or  minor  items  of  in¬ 
formation  into  one  machine  item  or  word  by  utilizing 
different  sets  of  digits  for  the  specification  of 
each  brief  or  minor  item. 

PARALLEL 

handled  simultaneously  in  separate  facilities; 
operating  on  two  or  more  parts  of  a  word  or  item 
simultaneously;  contrasted  with  serial. 

PARAMETER 

in  a  subroutine,  a  quantity  which  may  be  given 
different  values  when  the  subroutine  is  used  in 
different  mhin  routines  or  in  different  parts  of 
one  main  routine,  but  which  usually  remains  unchang¬ 
ed  throu^out  any  one  such  use;  in  a  generator,  a 
quantity  used  to  specify  input-output  deylces,  to 
designate  subroutines  to  be  Included,  or  otherwise 
to  describe  the  desired  routine  to  be  generated;  la 
mathematics,  a  variable  which  can  be  held  constant 
temporarily,  usually  givlrq;  rise  to  a  family  of 
curves. 
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PARAMETER 


PARAMETER,  PRESET 


POST  MORTEM 


a  parameter  Incorporated  Into  a  subroutine  dur¬ 
ing  input. 

PARAiyETER,  PROGRAM 

a  parameter  incorporated  into  a  subroutine  d\a-- 
ing  computation.  A  program  parameter  frequently 
comprises  a  word  stored  relative  to  either  the  sub¬ 
routine,  or  the  entry  point  and  dealt  vith  by  the 
subroutine  during  each  reference.  It  may  be  altered 
by  the  routine  and/or  may  vary  from  one  point  of 
entry  to  another. 

PATCH 

section  of  coding  inserted  into  a  routine  to 
correct  a  mistake  or  alter  the  routinej  explicitly 
transferring  control  from  a  routine  to  a  section' 
of  coding  and  back  again. 

PEBTODB 

a  five-electrode  vacuum  tube  containing  a 
cathode,  control  grid,  screen  grid,  suppressor  grid, 
and  plate.  The  grids  may  be  referred  to  as  grids 
no.  1,  2,  and  3,  respectively. 

PERFORATIOH,  RATE  of 

number  of  characters,  rows  or  words  punched  in  a 
paper  tape  by  a  device  per  unit  of  time. 

PHOSPHORESCENCE 

the  property  of  emitting  light  for  some  time 
after  excitation. 

PIEZOELECTRIC 

the  effect  of  producing  a  voltage  by  placing  a 
stress  variation,  either  by  compression,  by  expan¬ 
sion,  or’ by  twisting,  on  a  material,  usually  cer¬ 
tain  crystals  and,  conversely,  the  effect  of  pro¬ 
ducing  a  stress  in  a  crystal  by  applying  a  voltage 
to  it. 

PLOTTING-BOAED 

a  device  capable  of  graphically  presenting  infor¬ 
mation,  usually  as  curves  of  one  or  more  variablesj 
analogue  curve  or  point  tracer. 

PLUG-BOARD 

a  removable  panel  containing  an  ordered  array  of 
teiminals  which  may  be  interconnected  by  short 
electrical  l.eads  according  to  a  prescribed  pattern 
and  hence  designating  a  specific  program  or  machine 
step.  The  entire  panel,  pre-wired,  may  be  inserted 
for  different  programs.  Used  to  a  large  extent  in 
CPC's,  printers,  tabulators,.,  summary  punches  and 
some  computers  e.g.  the  Univac  Pile  Computer. 

POINT 

the  dot  that  marks  the  separation  between  the 
Integral  and , fractional  parts  of  a  quantity;  i.e., 
between  the  coefficients  of  the  zero  and  the  minus 
one' powers  of  the  number  base.  It  is  usually  called, 
for  a  nusiber  system  using  base  two,  a  binary  point; 
for  base  ten,  a  decimal,  point,  etc;  base  point; 
radix. 


a  routine  which,  either  automatically  or  on 
demand,  prints  information  concerning  the  contents 
of  the  registers  and  storage  locations  at  the  time 
the  routine  stopped,  in  rder  to  assist  in  the 
location  of  a  mistake  in  coding. 

POTEHTIOMETEP. 

a  variable  voltage  divider,  a  resistor  which  has 
a  variable  contact  arm  so  that  any  portion  of  the 
potential  applied  between  its  ends  may  be  selected. 

PRECISION 

the  degree  of  exactness  with  which  a  quantity  is 
stated;  a  relative  term  often  based  on  the  number  of 
significant  digits  in  a  measurement.  See  also 
Accuracy. 

PRECISION,  DOUBLE 

retention  of  twice  as  many  digits  of  a  quantity 
as  the  computer,  normally  handles,  e.g.  a  computer 
whose  basic  word  consists  of  10  decimal,  digits  is 
called  upon  to  handle  20  decimal  digit  quantities; 

PRE-STORE 

to  set  an  initial  value  for  the  addx’ess  of  an 
operand  or  a  cycle  index;  to  restore;  to  store  ..a 
quantity  in  an  available  or  convenient  location 
before  it  is  required  in  a  routine. 

PROGRAM 

a  plan  for  the  solution  of  a  problem.  A  complete 
program  includes  plans  for  the  transcription  of 
data,  coding  for  the  computer  and  plans  for  the 
absorption  of  the  resxilts  into  the  system.  The  list 
of  coded  instructions  is  called  a  routine;  to  plan 
a  computa.tion  or  process  from  the  asking  of  a  ques¬ 
tion  to  the  delivery  of  the  results,  including  the 
integration  of  the  operation  into  an  existing 
system.  Thus  programming  consists  of  pieinning  and 
coding,  including  numerical  analysis,  systems  anal¬ 
ysis,  specification  of  printing  formats,  and  any 
other  functions  necessary  to  the  integration  of  a 
computer  in  a  system. 

PROGRAM,  ASSEMBLY 

a  program  designed  to  place  various  sections  of 
another  program  in  their  programmer  designated  lo¬ 
cations.  Some  assembly  programs  also  contain  the 
elements  of  a  translator  or  translation .program. 

PROGRAM  SENSITWE  MALFUNCTION 

a  malfunction  which  occurs  only  when  some  unusual 
combination  of  program  steps  occur. 

PROGRAMMER 

a  person  who  prepares  instruction  sequences 
without  necessarily  converting  them  into  the  de¬ 
tailed  codes  of  a  particular  computer. 
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PARAMETER,  PRESET 


PROGRAMMING  AUTCMAMC 

any  teohnique  in  which  the  computer  is  used  to 
help  plan  as  well  as  to  help  code  a  problem}  e.g. 
compiling,  routines,  interpretive  routines. 

PROGRAMMING,  OPTIMUM 

improper  terminology  for  minimal  latency  coding, 
i.e.,  for  producing  a  minimal  latency  routine}  pro¬ 
gramming  in  order  to  make  efficient  use  of  hardware 
e.g.  least  storage  usage,  time  share  of  peripheral 
equipment,  use  of  time  between  operations,  etc. 

PROGRAMMING,  RANDOM-ACCESS 

programming  without  regard  for  the  time  required 
for  access  to  the  storage  positions  called  for  in 
the  program}  contrast  with  minimum  access  program¬ 
ming  or  minimal  latency  programming. 

PSEUDO-CODE 

an  arbitrary  code.  Independent  of  the  hardware 
of  a  computer,  which  must  be  translated  into 
computer  code. 

PSEUDO-RANDOM 

having  the  property  of  satisfying  one  or  more  of 
the  standard  criteria  for  statistical  randomness 
but  being  produced  by  a  definite  calculation  process. 

PUI5E 

a  change  in  the  intensity  or  level  of  some  medium, 
usually  over  a  relatively  short  period  of  time,  e.g. 
a  shift  in  electric  potential  of  a  point  for  a 
short  period  of  time  compared  to  the  time  period, 
i.e.,  if  the  voltage  level  of  a  point  shifts  from 
-10  to  +20  volts  with  respect  to  ground  for  a  period 
of  2  microseconds,  one  says  that  the  point  received 
a  50  volt-  2  microsecond  pulse . 

PUIBE-CODE 

sets  of  pulses  to  which  particular  meanings  have 
been  assigned}  the  binary  representations  of 
characters . 

PUNCH,  CAKnnATING,  EDECTRONIC 

a  card  handling  machine  which  reads  a  punched 
card,  performs  a  number  of  sequential  operations 
and  punches  the  result  on  a  card. 

PUNCH,  CARD 

a  device  which  perforates  or  places  holes  in 
cards  in  specific  locations  designated, by  a  program. 

PUNCH-POSITION  ' 

the  Ipcation  of  the  row  in  a  columnlated  card 
e.g.  in  an  80-column  card  the  rows  or  "punch 
position"  may  be  0  to  9  and  "X"  and  "X"  corres¬ 
ponding  to  position  11  and  12. 

PUNCH,  SUMMARY 

a  card  handling  machine  which  may  be  electri¬ 
cally  connected  to  another  machine,  e.g.  tabulator 
and  which  will  punch  out  on  a  card  the  information 
produced,  calculated  or  summarized  by  the  other 
machine . 


PUNCHING,  RATE  of  ■' 

number  of  .card's,  characters,  blocks,  fields  or 
words  of  lnfo;niiatlon  placed  in  the  form  of  holes 
distribution  on  cards,  or  tape  per  unit  of  time. 

QUANTITY 

■  a  positive  or  negative  real  number  in  the  mathe¬ 
matical  sense.  The  term  quantity  is  preferred  to 
the  term  number  in,  referring  to  numerical  data} 
the  term  number  is  used  in  the  sense  of  natural 
number  and  reserved  for  "the  number  of  digits",  the 
"number ^f  operations",  etc. 

QUANTITY,  DOUBLE-PRECISION 

a  quantity  having  twice  as  many  digits  as  are 
normally  carried  in  a  specific  computer. 

RANDCM-ACCESS 

access  to  storage  under  conditions  in  which  the 
next  position  from  which  information  is  to  be*" 
obtained  is  in  no  way  dependent  on  the  previous  one. 

RANGE 

all  the  values  which  a  function  may  have}  the 
difference  between  the  limits  imposed  upon  a 
variable. 

RATIO,  OPERATING 

the  ratio  obtained  by  dividing  the  number  of 
hours  of  correct  machine  operation  by  the ■ total 
hours  of  scheduled  operation,  e.g.  on  a  168  hour 
week  scheduled  operation,  if  12  hours  of  preven¬ 
tive  maintenance  is  required  and  k.8  hours  of  un¬ 
scheduled  down  time  occurs,  then  the  operating 
ratio  is  (l68  -  l6.8)/l68,  which  is  equivalent  to 
a  90^  operating  ratio. 

READ 

<  to  copy,  usually  from  one  form  of  storage  to 
another,  particularly  from  external  or  secondary 
storage  to  internal  storage}  to  sense  the  meaning 
br  arrangements  of  hardware}  to  sense  the  presence 
of  Information  on  a  recording  medium. 

READ-AROUNDrRATIO 

in  electrostatic  storage  tubes,  the  number  of 
times  a  specific  spot  (digit  or  location)  may  be 
consulted  before  "spill  over"  will  cause  a  loss  of 
Information  stored  in  surrounding  spots,  immediate¬ 
ly  prior  to  which  the  surrounding  information  must 
be  restored}  read-around  number. 

READER,  CARD 

a  mechanism  that  pcrmi.ts  the  sensing  of  infor¬ 
mation  punched  on  cards  by  means  of  wire  brushes,, 
metal  feelers,  or  a  photoelectric  device,  convert¬ 
ing  the  information  into  electrical  pulses  that  are 
sensible  to  the  computing  system. 


HOT 


HEADER,  CARD 


READER,  TAPE,  MASEHTIC 

a  device  capable  of  restoring  to  a  train  Or  ' 
sequence  of  electrical  pulses.  Information  recorded 
on  a  magnetic  tape  In  the  form  of  a  series  of  mag¬ 
netized  spots,,  usually  for  the  purpose  of  trans¬ 
ferring  the  Information  to  some  other  storage 

■  medium. 

READER,  TAPE,  PAPER 

a  device  capable  of  restoring  to  a  train  or . 
sequence  of  electrical  pulses.  Information  punched 
on  a  paper  tape  In  the  form  of  a  series  of  holes, 
usually  for  the  purpose  of  transferring  the  Infor¬ 
mation  to  some  other  storage  medium. 

readirct,  rate  of 

number  of  characters,  words,  fields,  blocks  or 
cards  sensed  by  an  Input  sensing  device  per  unit 
of  time. 

REAL-TIME 

the  performance  of  a  computation  during'  the 
eictual  time  that  the  related  physical  process 
transpires  In  order  that  results  of  the  computations 
are  useful  In  guiding  the  physical  process. 

RECORD 

a  listing  of  Information,  usually  In  printed  or 
printable  formj  one  output  of  a  compiler  consisting 
of  a  list'  of  the  operations  and  their  positions  in 
the  final  specific  routine  and  containing  informa¬ 
tion  describing  the  segmentation  and  storage  eiUoca- 
tlon  of  the  routine}  to  copy  or  set  down  informa¬ 
tion  in  reusable  form  for  future  reference;  to  make 
a  transcription  of  data  by  a  systematic  alteration 
of  the  condition,  property  or  configuration  of  a 
physical  mediim,  e.g.,  placing  information  on  magnetic 
tape  or  a  drum  by  means  of  magnetized  spots. 

REGEItERATION 

the  process  of  returning  a  part  of  the  output 
signal  of  an,  amplifier  to  Its  input  circuit  in  such 
a  manner  that  it  reinforces  the  grid  excitation  and 
thereby  Increases  the  total  ampllfioatlon;  periodic 
restoration  of  stored  Information. 

REGISTER 

the  hardware  for'  storing  one  or  more  computer 
words.  Registers  are  usually  nearby  zero-access 
storage  devices. 

RBGiSIDER,  CIECULAT:TO  or  M0.«)Rr 

a  regis'fcer  (or  memory)  consisting  of  a  means  for 
delaying  Information  and  a  means  for  regenerating 
and  reinserting  the  Information  Into  the  delsijrlng 
means. 

REGISTER,  COREROL 

the  accumulator,  register  or  storage  unit  which 
stores  the  current  ins'tructlon  governing  a  computer 

■  operation;  an  ins'truction  register. 


REGISTER,  PROGRAM 

a  register  in  the  'control  unit  which  stores  the 
current  instruction  of  the  program  and  controls 
comjmiter  operation  during  the  execution  of  the 
instruction;  control  register;  program  counter. 

REGDLATIOH,  VOLTAGE 

a  measure  of  the, degree  to  which  ap  electrical 
power  source  maintains  its  output-voltage  stablll'ty 
under  ■varying  load  conditions. 

REEETITIOH,  RATE  of  PUISE 

the  number  of  electric  pulses  per  unit  of  time 
experienced  by  a  point  In  a  conqiuter,  usually  the 
maximum,  normal,  or  standard  rate  of  pulses. 

REPHESESTATIVE-CALCULATIIIG-TIME 

a  me'thod  of  evaluating  the  speed  performance  of 
a  computer.  One  method  is  to  use  one- tenth  of  the 
time  required  to  perform  nine  complete  additions 
and  one  complete  multiplication.  A  complete  addi¬ 
tion  or  a  complete  multiplication  time  Includes  the 
time  required  to  procure  'two  operands  from  high 
speed  storage,  perform  the  operation,  and  store  ■the 
result  and  the  time  required  to  select  and  execute 
the  required  Tuunber  of  Instructions  to  do  this . 

RERUN 

to  repeat  all  or  part  of  a  program  on  a  computer. 
RERUN-POINT  ' 

that  s'tage  of  a  computer  run  at  which  all  infor¬ 
mation  pertinent  to  the  running  of  ■the  routine  is 
available  either  to  the  routine  itself  or  to  a  rerun 
routine  in  order  that  a  run  may  be  reoonstltu-ted. 

RESET 

to  re'tum  a  de'vlce  to  zero  or  to  an  Initial  or 
arbitrarily  selected  condition. 

RESOLVER 

a  de'vlce  'riiich  separates  or  breaks  up  a  quantl'ty, 
particularly  a  vector.  Into  constl'tuent  parts  or 
elements,  e.g.  to  form  the  three  mu'tually -perpen¬ 
dicular  components  of  a  space  ■vector. 

RESPONSE,  ERESPENCY 

a  meas'ure  of  the  abill'ty  of  a  device  to  'take  in¬ 
to"  account,  follow  or  act  upon  a  rapidly  varying 
condition,  e.g.  as  applied  to  amplifiers,  'the  fre¬ 
quency  at  which  the  gain  has  fallen  to  ■the  onelhalf 
power  point  or  to  0.^crf  of  the  vol-tage  gain  factor; 
as  applied  to  a  mechanical  controller,  the  maximum 
rate  at  which  changes  In  condition  can  be  followed 
and  acted  upon. 


reader,  tape,  MAGNlh'iC 
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restore 


ROOTIHB,  EXECUTIVE, 


to  Setum  a  cycle  Index,  a  variable  address, ,^qr 
other  computer  vord  to  its  initleJ.  or-  preselected 
value;  periodic  regeneration  of  charge,  especially 
In  volatile,  condenser-ajtlon  storage  systems; 
when  sensing  the  contents  of  a  storage  location 
destructively,  to  return  the  contents  or  regenerate 
the  contents  after  reading. 

RETURN 

to  go  hack  to  a  specific,  planned  point  in  a 
program,  usually  when  an  error  is  detected,  for  the 
purpose  of  rerunning  the  program.  Rerun  points  are 
usually  three  to  five  minutes  apart  to  avoid  long 
periods  of  lost  computer  time.  Information  perti¬ 
nent  to  a  rerun  is  available  in  standby  registers 
from  point  to  point. 

REWIND 

to  return  a  film  or  magnetic  tape  to  its  be¬ 
ginning  or  passed  location. 

ROIEBACK 

equivalent  to  rerun  when  referring  to  tape- 
aequenoed  computers;  to  recapture  tape-inscribed 
data. 

ROLL-OUT 

to  read  a  register  or  counter  by  adding  ones  to 
the  respective  digits  simultaneously  obtaining  a 
signal  as  each  column  returns  to  zero,  until  an 
columns  have  returned  to  zero,  usuaOJy  requiring  n 
additions,  where  n  is  the  number  base. 

ROUND-OFF 

to  change  a  more  precise  quantity  to  a  less 
precise  one,  according  to  some  rule,  usually  in 
order  to  keep  the  number  of  digits  expressing  the 
number. 

ROUTINE 

a  set  of  coded  instructions  arranged  in  proper 
sequence  to  direct  the  computer  to  perform  a 
desired  operation  or  series  of  operations. 

ROUTINE,  COHPILINU 

an  executive  routine  which,  before  the  desired 
computation  is  started,  translates  a  program  ex¬ 
pressed  in-  pseudo-code  into  machine  cede  (or  into 
another  pseudo-code  for  further  translation  by  an 
interpreter).  In  accomplishing  the  translation,  the 
compiler  is  required  to  decode,  convert,  select, 
generate,  allocate,  adapt,  orient,  incorporate,  or 
record. 

ROUTDiE,  DIAGNOSTIC 

a  specific  routine  designed  to  locate  either  a 
malfunction  in  the  computer  or  a  mistake  in  coding. 


Vi 


a  set'  of  coded  instructions  designed  to  process 
and  control  other  sets  of  coded  instructions;  a 
set  of  coded  instructions  used  in  realizing  "auto¬ 
matic.  coding";  a  master  set  of  coded  instfuctlons . 

ROUTINE,  FLOATING-POINT 

a  set  of  coded  instructions  arranged  in  proper 
sequence  to  direct  the  computer  to  perform  a 
specific  set  of  operations  which  will'  permit  float¬ 
ing-point  operation,  e.g.  enable  the  use  of  a  fixed- 
point  machine  to  handle  information  on  a  floating¬ 
point  basis  from  an  external  point  of  view.  Float¬ 
ing-point  routines  are  usually  used  in  computers 
which  do  not  have  built  in  floatl’.'g-point  circuitry, 
in  which  ctise  floating-point  operablcin  must  be 
programmed. 

ROUTINE,  GENERAL 

a  routine  expressed  in  computer  coding  designed 
to  solve  a  class  of  problems,  specializing  to  a 
specific  problem  when  appropriate  parametric  veilues 
are  supplied. 

ROUTINE,  INTERPRETIVE 

an  executive  routine  which,  as  the  computation 
progresses,  translates  a  stored  program  expressed 
in  some  machine-like  pseudo-code  into  machine  code 
and  performs  the  indicated  operations,  by  means  of 
subroutines  as  they  are  translated.  An  interpretive 
routine  is  essentially  a  closed  subroutine  which 
operates  successively  on  an  indefinitely-long 
sequence  of  program  parameters  (the  pseudo-in¬ 
structions  and  operands).  It  may  usually  be  entered 
as  a  closed  subroutine  and  exitted  by  a  pseudo-code 
exit  instruction. 

ROUTINE,  MINIMAL  LATENCI 

especially  in  reference  to  serial  storage  systems, 
a  routine  so  coded,  by  Judicious'  arrangement  of  data 
and  instructions  in  storage,  that  the  actual  . 
latency  is  appreciably  less  than  the  expected 
random-access  latency. 

ROUTINE,  RERUN 

a  routine  designed  to  be  used  in  the  wake  of  a 
computer  malfunction  or  a  coding  or  operating 
mistake  to  reconstitute  a  routine  from  the  last 
previous  rerun  point;  roll  back  routine.  See  Rerun. 

ROUTINE,  SECiUEHCE-O'aBCKING 

a  routine  which  checlcs  every  instruction  executed, 
printing  certain  djita,  e.g.,  to  print  out  the  coded 
instruction  'with  addresses,  and  the  contents  of  each 
of  several  registers,  or  it  may  be  designed  to  print 
out  only  selected  data,  such  as  transfer  instruc¬ 
tions  and  the  quanti'ty  actually  transferred. 

ROUTINE,  SERVICE 

a  routine  designed  to  assist  in  the  actual 
operation  of  the  computer.  Tape  comparison,  block 
location,  certain,  post  mortems,  and  correction 
routines  fall  in  this  class. 
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ROUTINE,  SERVICE 


ROUTHIE,  SPECD’IC 

a  routinei  expressed  in  computer  coding  designed 
to  solve  a  particular- mithematical,  logical,  or 
data-handllng  problem  in  which  each  addi'ess  refers 
to  explicitly  sta^d  registers  and  locations. 

E0OTIHE>  lEST 

a  routine  designed  to  show  whether  a  computer  is 
itunotionihg  properly  or  not. 

,KUN 

one  performance  of  a  prpgram  on  a  computer; 
performance  of  one  routine,  or  several  routines 
automatically  linked  so  that  they  form-  an  operating^ 
unit,  dirring  which  -manual  manipulations  are  not 
required  of  the  computer  operator. 

SCAIiE 

to  alter  the  units  in  which  all  variables  are 
expressed  so  as  to  bring  all  magnitudes  within 
the  capacity  of  the  computer  or  routine  at  hand. 

SCAHBER 

an  instrument  which  automatically  samples  or 
interrogates  the  state  of  various  processes, 
conditions,  or  physical  states  and  Initiates  action 
in  accordance  with  the  information  obtained. 

SEGMEIH! 

to  divide  a  routine  in  parts  each  consisting  of 
an  Integral  number  of  subroutines,  each  part'  capable 
of  being  completely  stored  in  the  internal  storage 
and  containing  the  necessary  instructions  to  jump 
to  other  segments;  in  a  routine  too  long  to  fit  in¬ 
to  Internal  storage,  a  part  short  enough  to  be 
stored  entirely  in  the  internal  storage  and  contain¬ 
ing  the-  coding  necessary  to  call  in  and  jump  auto¬ 
matically  to  other  segments.  Routines  which  exceed 
internal  storage  capacity  may  be  automatieilly 
divided  into  segments  by  a  compiler. 

SELECT 

to  take  the  alternative  A  if  -the  report;  on  a 
condition  is  of  one  state,  and  liltemative  B  if  •• 
the  report  on  the  condition  is  of  another  state; 
to  choose  a  needed  subroutine  from  a  file,  of  sub¬ 
routines  . 

SELECTOR 

a  device  which  Interrogates  a  condition  and 
Initiates  a  particular  operation  according  to  the 
interrogation  report. 

SENSE 

to  examine,  particularly  relative  to  a  criterion; 
to  determine  the-  present  arrangement  of  some  element 
of  hardware,  especially  a  manually-set  switch;  to 
read  holes  punched  in  paper. 

SEKCINEL 

a  symbol  marking  the  beginning  or  the  end  of 
some  element  of  information  such  as  a  field,,  item, 
block,  tape,  etc;  a  tag. 


SEQUENCE,  PSEUDO-RPDOM 

an  order  of  numbers  produced  by  a  defin-ite 
recursive  rule  but  satisfying  one  or  more  of  the 
standard  tests  for  randomnegs. 

SEQUENCER 

■  a  machine  which-  puts  items  of  information  into 

a  particular  order,  e.g.,  it  will  detemine  whether- 
A  is  greater  than,  equal  to,  or  less  than  B,  and 
sort  or  order  accordingly. 

SERIAL 

handle  one  after  the  other  in  a  single  facility, 
such  as  transfer  or  store  in  a  digit  by  digit  time 
sequence . 

SERVOMECHANISM 

a  closed  loop  system  in  which  the  error  or 
deviation  from  a  desired  or  pre-set  norm  is  reduced 
to  zero,  and  one  in  which  meohanical  position  is 
usually  the  controlled  variable,  e.g.,  a  synehro- 
nized  drum  storage  system  requires  a  servomechsinism 
to  Insure  synchronism  be-tween  a  crystal  controlled 
electronic  oscillator  and  a  rotating  cylinder;  an 
AA  fire  control  gun-positioning  system  requires  a 
servo  -to  insure  that  deviations  are  corrected. 

SHIFT 

to  move  the  characters  of  a  unit  of  Info.rma'tlon 
oolumn-'wlse  right  or  left.  For  a  number,  this  . 
is  equivalent  to  multiplying  or  dividing  by  a  power 
of  the  base  of  notation. 

SHIFT,  ARITHWIC' 

to  multiply  or  divide  a  quantity  by  a  power  of 
the,  number  base,  e.g.  binary  1011  represents-  deci¬ 
mal  11,  therefore  -two  arithmetic  shifts  to  the  left 
is  binary  101100,  which  represents  decimal  44; , 
which  means  U.  was  multiplied  by  two  twice  when  a 
binary  number  is  shifted.  If  the  decimal  11  -was 
shifted  twice,  it  would  mean  multiplication  by  100, 
or  a  result  of  1100. 

SHTT,  CICLIC 

a  shift  in  which  the  digits  dropped  off  at  one 
end  of  a  word  are  returned  at  the  other  in  a 
-  •  circular  fashion;  logical,  non-arithmetlcal.  or 
circular  shift. 

SIGNIFICANCE 

the  arbitrary  rank,  priority,  or  order  of  rela¬ 
tive  megnitude  assigned  to  a  given  position  or 
ool-umn  in  a  number;  the  significant  digits  of  a 
number  are  a  set  of  digits,  usually  from  consecutive 
columns  beginning  with  the  most  significant  digit 
different  from  zero  and  ending  with  the  least ' 
significant  digit  whose  value  is  known  are  assumed 
relevant,  e.g.,  250O.O  has  five  slgnilioant  digits, 

■  whereas  2500  probably  has  -two  significant  digits. 
However  25OI  has  four  significant  digits. 


ROUTINE,  SEEC-HTC 
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SIMOLAD?ION 

the  representation  of  physical  systems  and 
phenomenona  hy  computers,  models  or  other  equipment. 

SKIP 

an  instruction  to  proceed  to  the  next  instruction; 
a  "blank"  instruction. 

S0LV?R,  EQUATION 

a  calculating  device,  usually  analog,  which 
arrives  at  the  solution  to  systems  of  linear 
simultaneous  non-differential  equations  or  deter¬ 
mine  the  roots  of  pol^omials  or  both. 

SORT 

to  arrange  items  of  information  according  to 
rules  dependent  upon  a  key  or  field  contained  in 
the  items. 

STACKER,  CARD 

a  mechanism  that  accumulates  cards  in  a  bin 
after  they  have  passed  through  a  machine  operation. 

STAHDARDI2E 

to  adjust  the  exponent  and  mantissa  of  a  float¬ 
ing-point  result  so  that  the  mantissa  lies  in  the 
prescribed  normal  range;  normalize;  see  Floating¬ 
point  Representation. 

STORAGE 

preferred  to  memory,  any  device  into  which  units 
of  information  can  be  copies,  which  will  hold  this 
information,  and  from  which  the  information  can  be 
obtained  at  a  later  time;  devices,  such  as  plug¬ 
boards,  which  hold  information  in  the  form  of 
arrangements  of  physical  elements,  hardware,  or 
equipment;  the  erasable  storage  in  any  given  com¬ 
puter. 

STORAGE,  BUFFER 

a  synchronizing  element  between  two  different 
forms  of  storage^  usually  between  internal  and  .  ~ 
external;  an  input  device  in  which  information  is 
assembled  from  external  or-  secondary  storage  and 
stored  ready  for  .transfer  to  Internal  storage;  an 
output  device  into  which  information  is  copied  from 
intemal  storage  and  held  for  transfer  to  secondary 
or  external  storage .  .  Computation  continues  while 
transfers  between  buffer  storage  and  secondary  or 
Internal  storage  or  vice  versa  take  place. 

STORAGE,  eiRCOLATIHG 

a  device  using  a  delay  line,  or  unit  which 
stores  information  in  a  train  6i.'  pattern  of  pulses, 
where  the  pattern  of  pulses  issuing  at  the  final 
end  are  sensed,  amplified,,  reshaped  and  re-inserted 
in  the  delay  line  at  the  beginning  end.  See  Delay- 
Line  . 


STORAGE,  DINAMIC 

storage  such  that  ihform>>tlon  at  s;,  certain 
position  is  moving  or  var-ying  with  time  and  so  is 
not  always  available  instantly;  e.g* ,  acoustic  delay 
line,  /magnetic  drum;  circulating  or'  re-circulating 
of  information  in  a  medium. 

STORAGE,  ELECTROSTATIC 

a  device  poBSesslng  the  oapahlllty;  of  .storing 
chshgeahle  information  In  the  f o,rm  of  .charged  or 
uncharged ' areas  on  the  screen  of  a  oathcle  ray  tube. 

STDRAGE,  EHASPLE 

media  which  may  hold  information  that  can  be 
changed;  l.e.,  the  media  can  he  re-used;  e.g., 
magnetic  tape,  dinim,  or  core. 

STORME,  EKCERNAL 

storage  facilities  divorced  from  the  computer 
itself  bvit  holding  information  in  the  fo:nn  pre¬ 
scribed  for  the  computer;  e.g.,  magnetic  tapes, 
magnetic  ■irire,  punched  cards,  etc. 

STORAGE;,  IHTERNAL 

storafje  facilities  forming  an  integral  physical 
part  of  the  computer  and  directly  controlled  hy  the 
eomputer;  the  total  storage  automatically  acoessl- 
ble  to  the  computer. 

STORAGE,  MAGHETIC 

any  storage  system  which  utilizes  the  magnetic 
properties  of  materials  to  store  information. 

STORAGE,  MEHCURl 

columns  of  a  liquid  mercury  medium  used  as  a 
storage  element  by  the  delaying  action  or  time  of 
travel  of  sonic  pulses  which  are  circulated  by 
having  electrical  amplifier,  shaper,  and  timer 
circuits  complete  the  loop. 

■  STORAGE,  HON-ERASABLE 

media  used  for  containing  information  which 
cannot  be  erased  and  reused,  such  as  punched  paper 
tapes,  and  punched  cards. 

STORAGE,  HOH-VOLATILE 

storage  media  which  retain  information  in  the 
absence  of  ijower  and  which  may  be  made  available 
upon  restoration  of  power;  e.g.,  magnetic  tapes, 
dnmiB,  or  cores. 

STORAGE,  PARALLEL 

storage  in  which  all  bits,  or  characters,  or 
(espeoially)  words  are  essentially  equally  available 
in  space,  without  time  being  one  of  the  coordinates. 
Parallel  storage  contrasts  with  serial  storage. 
va.en  words  are  in  parallel,  the  storage  is  said  to 
be  parallel  by  words;  when  characters  within  words 
(or  binary  digits  within  words  or  characters)  are 
debit  with  simultaneously,  not  one  after  the  other, 
the  storage  is  parallel  by  charaicterB  (or  parallel 
by  bit  respectively).  Contrasted  with  Storage, 
Parallel. 
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STORAGE,  PARALLEL 


SSOIHAGE,  SBCOHDART 

storage  facilities  not  an  integral  part  of  the 
computer  hut  directly  connected  to  and  controlled 
Ijy  the  computer j  e.g,,  magnetic  drum,  magnetic 
tapes,  etc.  •-  ■  - 

STORAGE,  SERIAL 

storage  in  which  time  is  one  of  the  coordinates 
used  to  locate  any  given  bit,  character,  or 
(especially)  word.  Storage  in  which  words,  wlthJ.n 
given  groups  of  several  words,  appear  on,e  after 
the  other  in  time  sequence,  and  in  which  access 
time  therefore  Includes  a  variable  latency  or  wait¬ 
ing  time  of  from  zero  to  many-tlmea,  is  said  to  be 
serial  by  word.  Storage  in  whleh  the  individual 
"bits  comprising  a  word  appear  in  time  sequence  is 
serial  by  bit.  Storage  for  coded-decimal  or  other 
non-binary  numbers,  in  which  the  characters  appear  in 
time  sequence  is  seriej.  by  character;  e.g.,  magnetic 
drums  are  usually  serial  by  word  but  may  be  serial 
by  bit,  or  parallel  by  bit,  or  serial  by  character 
and  parallel  by  bit,  etc. 

STORAGE,  STATIC 

storage  such  that  information  la  fixed  in  space 
and  available  at  any  time;  e.g.,  flip-flop, 
electrostatic,  or  colncldent-ourrent  magnetic-core 
storage. 

STORAGE,  TEMPORARI 

internal;  storage  locations  reserved  for  inter¬ 
mediate  and  partial  results. 

STORAGE,  VOLATILE 

storage  media  such  that  if  the  api>lled  power  is 
out  off,  the  stored  information  is  lost;  e.g,, 
acoustic  delay^ lines,  electrostatic  tribes. 

-STORAGE,  WORKOK 

a  portion  of  the  internal  storage  reserved  for 
the  data  upon  which  operations  are  being  performed. 

STORAGE,  ZaSRO-ACCESS 

storage  for  whleh  the  latency  (waiting  time)  is 
small  at  all  times. 

STORE 

to  transfer  an  element  of  information  to  a  device 
from  ■tdiich  the  unaltered  information  can  he  obtained 
at  a  later  time. 

SDBROUTISE 

the  set  of  instructions  necessary  to  direct  the 
computer  to  carry  out  a  well  defined  mathematical 
or  logical  operation;  a  subunit  of  a  z-outine. .  A 
subroutine  is  often  written  in  relative  or  syifeollc 
coding  even  idien  the  routine  to  idiioh  it  belongs  is 
not. 


■SUBROOTIHE,  CLOSED 

a  subroutine  not  stored  in  its  proper  place  in 
the  linear  operational' sequence ,  but  ptcred  away 
from  the  routine  which  .refers  to  it.  Such  a  sub¬ 
routine  is  entered  by  a,  Jump,  and  provision  is  made 
to  return,  i.e.,  to  Jump' back  to  the  proper  point 
in  the  mam  routine  at  the  end  of  the  subroutine. 

SUBROOTIHE,  DINAMIC 

a  subroutine  which  Involves  parameters,  such  as 
decimal  point  position  or  item  size,  from  which  a 
relatively  coded  subroutine  is  derived.'  The  com- 
putez*  itself  is  expected  to  adjust  or  generate  the 
subroutine  according  to  the  parametric  values 
chosen. 

SUBROOTIHB,  OPEN 

a  sunroutlne  inserted  dii^ctly  into  the  linear 
operational  sequence,  not  entered  by  a  Jump.  Such 
a  subroutine  must  be  recopied  at  each  point  that  it 
is  needed  in  a  routine. 

SUBROOTIHE,  STATIC 

a  subroutine  which  involves  no  parameters  other 
than  the  addresses  of  the  operands. 

SUBSTITOTE 

to  replace  an  element  of  information  by  some 
ether  element  of  information. 

SWITCH,  ELECTRONIC 

a  circuit  which  causes  a  stert-and-stop  action 
or  a  switching  action  by  electronic  means . 

SWITCH,  FUNCTION 

a  circuit  having  a  fixed  number  of  inputs  and 
outputs  designed  such  that  the  output  information 
is  a  function  of  the  input  information,  each 
expressed  in  a  certain  code  or  signal  configuration 
or  pattern. 

SIHBOL,  LOGICAL 

a  symbol  used  to  represent  a  logical  element 
gj.'tzphlcally. 

S;fSTEM 

an  assembly  of  components  united  by  some  form  of 
regulated  interaction;  an  organized  whole. 

TABULATOR  i 

a  machine  which  reads  .information  from  one 
medium,  e.g.,  cards,  paper  tape,  magnetic  tape, 
e'tc.  and  produces  lists,  tables,  and  totals  on 
separa-te  foims  or  continuous  paper. 

TAG  ■  ■ 

a  unit  of  information,  whose  oonqrasitlon  differs 
from  that  of  other  members  of  the  set  so  that  it 
can  be  used  as  a  marker  or  label;  a  sentinel. 


STORAGE,  SECONDARY 
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TAMK 


THBRMOCOUELE 


a  unit  oi  acoustic  dSuiay  line  storage,  contain¬ 
ing  a  set  of  channels  each  forming  a  separate 
reoiro\fLatlon  path;  a  circuit  consisting  of  in¬ 
ductance  and  capacltanct  used  for  the  purpose  of 
sustaining,  electrical  oscillations . 

MAGNETIC 

a  tape  or  rihbon  of  any  material  impregnated  or 
coated  with  magnetic  material  on  which  information 
may  he  placed  in  the  form  of  magnetically  polarized 
spots . 

TAPE,  PEOGRAM 

a  tape  which  contains  the  sequence  of  instructions 
required  for  solving  a  problem  and  which  may  he  read 
hy  the  computer. 

TERKARI 

pertaining  to  the  system  of  notation  utilizing 
the  base  of  3,  employing  the  characters  0,  1,  and  2.. 

TEST,  CRIPPEED-IEAP-PEOG 

a  variation  of  the  leap-frog  test,  modified  so 
that  it  repeats  its  tests  from  a  single  set  of 
storage  locations  rather  than  a  changing  set  of 
locations . 

TEST,  LEAPFROG 

a  progriim  designed  to  discover  computer  mal¬ 
function,  cjiivracterized  by  the  property  that  It 
performs  a  serleg  of  arithmetical  of  -  logical 
operations  on  one  group  of  storage  locations, 
transfers  itself  to  another  group  of  s-torage  loca¬ 
tions,  checks  the  correov-ness  of  -the  transfer,  then 
begins  the-  series  of  operations  over  agtHni  Event¬ 
ually,  all  storage  ^sitlcns  will  ha-ve  been  occupied 
and  the  test  -will  bs  repeated. 

TETRAD 

a  g,Toup  of  four,  usually  four  pulses,  in  partic¬ 
ular,  a  group  of  fo'.u-  pulses  used  to  express  a 
decimal  digit,  or  s  sexadecimal  digit  hy  means  of 
four  (binary)  pi.5iaeH. 

TETRODE 

a  four-electrode  vacuum  tube  con-talning  a 
cathode,  control  grid,  screen  grid,  and  plate. 

THERMISTOR 

the  theiSilstor  is  a  solid  state,  semiconducting 
device  made  by  sintering  mixtures  of  the  oxide 
powders  of  various  metals.  It  is  made  in  many 
shapes,  such  as  heads,  disks,  flakes,  washers,  and 
rods,  to  which  contact  wires  are  attached.  As  its 
temperature  is  changed,  the  electrical  resistance 
of  the  thermistor  varies.  The  associated  temper¬ 
ature  coefficient  of  resistance  is  extremely  high, 
nonlinear,  and  negative. 


a  device  made  up  of  -two  hl-metal  joints  (usually 
wires  forming  a  closed  loop)  having  -the  property 
that  if  the  -two  Junctions  are  maintained  at  differ¬ 
ent  temperatures,  a  difference  of  potential  is 
brought  into  existence  equally  distributed  between 
the  -two  junctions. 

THREE-ADDRESS 

see  Code,  Multiple-aildress.. 

THIRATRON 

a,  hot-oathode,  gas-discharge  -tube  ip  'tfhich  one 
or  more  electrodes  are  used  to  control  electro¬ 
statically  the  starting  of  -an  unidirectional  flow 
of  current.  - 

TIME,  CODE  CHECKING 

all  -time  spent  checking  out.  a  problem  on  the 
machine  making  sure  that  the  problem  is  set  up, 
correctly,  and  that  the  code  is  correct. 

TDIE,  ENGINEERING  or  SERVICING 

all  machine  down  time  necessary  for  routine 
testing  (good  or  had),  for  machine  servicing  due 
to  breakdowns,  or  for  preventive  servicing  measures, 
e.g.,  block  tube  changes.  Includes  all  test  time 
(good  or  bad)  following  breakdown  and  subsequent 
repair  or  preventive  servicing;. 

TIME,  IDEE 

time  in  which  ma/chine  is  believed  to  be  in  good, 
operating  condition  and  attended,  by  service  engi¬ 
neers  but  not  in  use  on  problems.  To  verify  that 
the  machine  is  in  good  operating  condition,  nadhlne 
tests  of  the  leapfrog  variely  may  be  run. 

TIME,  NO  CHART-JE  MACHINE-FAULT 

unproductive  time  due  to  a  computer  fault  such 
as  the  follorwlng:  (l)  non-duplication,  (2)  tran¬ 
scribing  error,  (5)  input-output  malfunction, 

(4)  machine  malfunotlpn  resulting  in  an  incomplete 
run. 

TIME,  NO  CHARGE  NON-NACHINE-FAULT 

unpr'oduotive  time  due  to  no  fault  of  the  com¬ 
puter  such  as  the  following:  (l)  good  duplication, 
(2)  error  in  preparation  of  input  data,  (3)  error 
in  arranging  the  program  deck,  (4).  error  in  oper¬ 
ating  Instructions  or  misinterpretation  of  in¬ 
structions,  (3)  unscheduled  good  testing  time,  run 
during  normal  production  period  when  machine  mal¬ 
function  is  suspected  hut  is  demonstrated  not  to 
exist. 

TIME,  PRODUCTION 

good  computing  time.  Including  occasional  dupli¬ 
cation  of  one  case  for  a  check  or ‘rerunning  of  the 
test  rxm.  Also,  duplication  requested  hy  the 
sponsorj  any  reruns  caused  hy  mislnfoimatlon  or 
bad  data  supplied  by  sponsor.  Error  studies  using 
different  intervals,  convergence  criteria, 'etc. 
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TIME,  EROIUCTION 


TIME,  STANDBY  UNACTENDED 

time  In  -Hiilcli  the  machine  is  in  an  unknown  con¬ 
dition  and  not  in  use  of  prohlems.  Includes  time 
in  which  machine  is  known  to.  he  defective  and  work 
is  not  heing  done  to  restore  it  to  operating  condi¬ 
tion.  Includes  hreakdowns  which  render  it  unavall- 
ahle  due  to  outside  conditions  (power  outages,  etc.). 

TIME,  SYSTEM,  IMPROVEMENT 

all  machine  down  time  needed  for  the  installation 
and  testing  of  new  components,  large  or  small,  and 
machine  down  time  necessary  for  modification  of 
existing  components.  Includes  all  programmed  tests; 
following  the  above  actions  to  prove  machine  is 
operating  properly.  . 

TRACK 

in  a  serial  magnetic  storage  element,  a  single 
pathi  containing  a  set  of  pulses. 

TRANSCRIBE 

to  copy,  with  Sr  without  translating,  from  one 
external  storage  mediiim  to  another. 

TRANSDUCER 

a  device  which  converts  energy  from  one  form 
to  another,  e.g.,  a  quartz  crystal  imbedded  in 
mercury  can  change  electrical  energy  to  sound 
energy  as  is  done  in  sonic  delay  lines  in  computer 
storage  systems. 

TRANSFER 

to  copy,  exchange,  read,  record,  store,  transmit, 
transport,  or  write;  dataj  to  change  control;  to 
jump  to  another  location. 

V  ' 

TRANSFER,  ■  CONDITIONALLY  / 

to  copy,  exchange,  read,  record,  store,  transmit, 
or  write  data  or  to  change  control  or  jump  to 
another  Ipcatlon  according  to  a  certain  specified 
rule  or  in  accordance  with  a  certain  criterion. 

TRANSFER,  PARALLEL 

a  system  of  data  transfer  in  which  the  char¬ 
acters  of  an  element  of  Informatldn  ;are  trans¬ 
ferred  simultaneously  over  a  set  of  paths. 

TRANSFER,  SERm 

a  system  of  data  transfer  in  which  the  char¬ 
acters  of  an  element  of  information  are  trans¬ 
ferred  in  sequence  over  a  single  path  in  con¬ 
secutive  time  positions. 

TRANSFER,  UNCONDITIONAL 

■  -I-.  f 

an  Instruction  which  causes  the  subsequent 
instruction  to  be  taken  from  an  address  which  is 
not  the  next  one  in  the  sequence  in  a  digital 
computer  which  ordinarily  obtains  its  instructions 
serlsQ-ly  from  an  ordered  sequence  at  all  other 
times . 


TRjSKSPORM 

to  change  infori.at  n  *r‘ 
ti  n  without  altering  '  le  t’SI 
nojmalize,  e  ,t,  or  ou.  i 

TT/iNSIENT 


a.  phenome  ion  experiC'iAliiB  '\9 
ou  time;  somi  thing  vhicl  is  to|;fe 
01'  breakdown  in  the  intensity 
a  teady  state  cundltioi,  is  r.'lS 
p)i-inomenon;  he  time  rate  ■’-'-'  i 
fi.’ite  and  a  ime  form  of 

lacolved.  l  . 

>?( 


97t  INSISTOR 


an  electronic  device  utllt 
psoperties  to  control  the  fl% 
ccie  source  .  ■’  one  circuit  hy-'r' 
n.xcuit,  e.g.  a  u.  .1  trenD'Vi'.-|| 
c'lntrol  of  current  in  one 
(u  alien  current  in  another  e 
i,.'an8iBtor  common  to  both 

EiANSLATE 

\¥ 

to  change  Inforsmtior. 

-1  pseudo-code,  data,  or  e-ejdi^ 
to  another  without  signlfijpantl?  I 
moaning.  ?  j 

IRAIJSMIT 

fl 

;o  reproduce  Infomathon  in'  | 
.placing  whatever  ijas  prcwAcy  '.n 
1  '.•.I''  or  erasing  the  source  of.'  t  / ; 

IT'NSPORT 

to  convey  as  a  whole  fi:e&  i 
(urther. 

IBvrjBLE-SHOOT 

to  search  for  a  codicxp  nn.t,|j] 
■jmputer  malfunctlou  in  ordoj'iJj 

fRUWATE 

to  drop  digits  of  a  uujiljn 
thus  lessening  preeisian, 

3 .11H59265  is  truncated  to  f 
wh-ireas  one  may  round  off 

’iSiUNK 

a  path  over  which  iofort, 

"  bus. 

TUBE,  ACORN 


I 


a  small  vacuum  tube 
''requency  clroults.  The 
transit  time  and  low  infccrel. )■ 


TIME,  STAJiDBY  UNATTENDED 


I' 


TUBE,  CATHODE-KA'!, 

electroniQ  rScuxm  tube  containing  a  aoreen 
on  ‘wbioh  infomsati'on  may  be  atoned  by  meana  of  a 
/Etotignid  nodula  ied  beam  of  eleotrona  from  the 
‘thermionic  emittori,  atorage  effected  by  meana  of 
charged  or  unchaj  ged:  apota;  a  atorage  tube;  a 
Willlama  tubej  tii  oacilloBoope  tube}  a  piotxire  tube,. 

TU&  ,  .IftlllAMB  ' 

a. -caihode,  tube  uaed  aa  an  electroatatic 
storage  device  .of  the  Hype  deaigned  by  F.  C. 

WiUiama,  Oni'»e..:!3ity  of  Mancheater,.  England. 

TWO-ADDRESS  ■' 

! 

aee  Code,.  -  'i,l:tipie-addreBa. 

TIEEHRETERV  lUTUmC 

a  hand  opor8,|.ed'  ..electric  powered  Individual 
cheiraoter  p^inH.i  og,  'device  having  the  property  that 
almoat  every  Oj,  6  ration  of  the  machine  after  the 
keys  are;  toubh<  d  by  human,  fingera  is  ^rformed  by 
electric, .power  instead  of  manual  power;  a  type¬ 
writer  powered  ,ty  electricity,  in  all  other  respects 
the  same  as  a.iiJjaually  powered  typewriter. 

ilLTRASOHICS 

the  field,  o  f  aolence  devoted  to  frequencies  of 
soiind  above,  tl-:  numan  audio  range,  i.e.  above  20 
kilocycles,  par  ;  eoond. 

UBCONDJTIO&Ao  : 

not  subjecH  ' bp  conditions  external  to  the 
speplflo’  Insti  pfetion-. 

■lOTERFiQW 

the  conditf.cin  Hdiich  arises  when  a  machine  com¬ 
putation  ylel(.Ei  a  result,  which  is  smaller  than  the  * 
smalleat  poBBiilfte  quantity  whloh  the  machine  is 
■  capahie  of  stpfingj  In  floating-point  operations,  ■ 
when  the  expoitjht  plus  the  excess  hecomes  negative. 

UMPACK 

to  deoompo  315  packed  information  into  a  sequence 
of  separate  words  or  elements. 

UMWIHD  '! 

to  coda  ■.■■jpllcitly,  at  length  and  in  full  all 
the  operatiu  d  of  a  cycle  thus  ellmlnatihg  all 
red-tape  operations  in  the  final  problem  coding. 
’Jnwinc  ..n.';  be  performed  automatically  by  the 

!C-.puter  during  assembly,  generation,  or  canpilation. 

VALIDITr 

correctness}  especially  the  degree  of  the  close¬ 
ness  hy  which  fitsi'a’ted  reatilts  approach  the 
correct  resulHi. 


VARISTOR 

'  a  passive  resistor-like  circuit  element  whose 
resistance  is  a  function  of  the  current  through 
it  or  voltage  across  its  terminals,  i.e.  the 
current  through  it  is  a  non-linear  function  of  the 
voltage  across  its  termlnsCLs,  hence  the  linear 
form  of-  Ohm's  Law  is  not  obeyed}  a  self -varying 
resistance. 

JffiRiFlBR 

a  device  on  whloh  a  manual  transcription  can 
be  verified  by  comparing  a  retranscrlption  with 
it  cbaraoter-by- character  as  it  is  being  retran¬ 
scribed. 

VEBin  • 

to  check  a  data  transfer  or  transcription, 
especially  those  Involving  manual  processes. 

WIRE,  MAGNETIC 

wire  miide  of  a  magnetic  material  along  small 
incremental  lengths  of  which  magnetic  dipoles 
are  placed  in  accordanofe  with  binary  information. 

WORD 

a  set  of  characters  which  ooouples  one  storage 
location  and  is  treated  by  the-  Computer  cl-roults  ■ 
as  a,  unit  and  transported  as  such.  Ordinarily  a 
word  is  treat.ed  by  the  control  unit  asi  an  in¬ 
struction,  and  by  the  arithmetic  unit  'as  a  quantity 
'  Word  lengths  are  fixed-  or  variable  depending  on 
the  ^particular  computer. 

W0ED\  -INFORMATION 

an  ordered-  set  of  charaoters  bearing'  at  least 
one!  meaning-  and  bandied  by  .a  computer  as  a  unit, 
lnqiud-tng_^ separating  spacing,  which  may  be  oon- 
-tiras-ted  with  -Ihstmction  words. 

WORD-TIME 

especially  in  reference,  to  words  stored  serially 
tjhe  time  required  to  transport  one  word  from  one 
storage  device  to  another.  See  also  Access  Time. 

WRITE 

*S 

f  to  transfer  information  to  an  output  medium;  to 
cojpy,  usually  frcm  Intemsil  storage. to  external 
■ttorage;  to  record  information  in  a  register, 
lOcs-tlon,  or  other  storage  device  or  medium. 

ZERO 

nothing;  positive  binary  zero  is  usually  in¬ 
dicated  by  the  absence  of  digits  or  pulses  In  a 
■word;  negative  binary  zero  In  a  computer  operating 
on  one's  complements  by  a  pulse  In  every  pulse 
posltloii  in  a  word;  in  a  coded  deolmeil  machine, 
decimal  zero  and  binary  zero  may  not  have  the  same 
representation.  In  most  computers,  there  exist 
distinct  and- valid  representation  both  for  plus  and 
for  minus  zero. 


-ZERO 

-l... 
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